


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

R E I l A R K S  

______ A i r  D r i e d  B a s i s  
Dry Basis 22 .7  25.1 5 2 . 2  0 .80  

1.40-1 .50 

1.50-1.60 

+ ' ' G o  

W A N A L Y S E S  

7.1 0 .7  22.9 23.0 53 .4  0 .68  

7 .1  2 3 . 1  23.2 52 .7  0 .68  

5 . 1  0 . 7  32.3 

5 .1  32.5 
I 

2 5 . 8  0.5  62.5 / \ 

25.8  62 .8  

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

F.S. I .  

8 

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

',or I L N I N G  M A X .  D I L . M A X  I l4UII I l A X  I Hul l  
1 E l 1 P .  ("C) T E M P .  ("C) CONTR. 2 D I L .  2 G .  N O .  

__. _ _ _ _ ~  __ _____ __-  P :: 
O i  I 

.05 368 434  22 2 55 1.074 

CUI lULAT I \/E 

__ 

69.1 I 8.5  
69.1 1 8 . 6  
74.2 I 10.2 

74.2 I 10.2 

100.0 1 2 3 . 7  

100.0 1 2 3 . 8  

A . P . 0 .  

D .  1 4 .  1 A . D . B .  

. 

- 

D . B .  I 
A . D . B .  7 1  
A . D . B .  

71 

Bir t /e  y E ng in e e ring 
S u h ~ d t e r y  of Great West S l e d  Industries 
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C O I ? C  S A t l P L E  ,1II,1LYS I S - - ~ -  

H O L E  NO.: DH - Itl - Lab.  No. - - 8238 D A T E :  Feb/77 - 

R.14. 2 
0.9  

F" 

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

9 .3  25.8 64 .0  1.06 

9 .4  26.0 64 .6  1.07 

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

ASH % 

9.2 

9 . 3  

7.9 

S I Z  

CUIIULAT I V E  

s .  % \.IT. % A S H  % s .  8 
1 .og 95 .5  9 .2  1 .og 

1.10 95.5  9 . 3  1.10 

0.98 100.0 9.1 1.09 

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

8.0 

I S I Z E  I 

0.99 100.0 9 .2  1.10 6 5 M  x 0 w 
S 1 N K -  F L O A T  A N A L Y S  I S :  1 / 4 " x 6 5 b l  

CUI1ULAT I L E  

S .  G .  \dT. R . M .  '< A S I I  2 \/.M. 8 F.C. 2 S. 2 LIT.  2 A S H  2 
i\ . i) I1 . - -- - -- - - -- -- 8 2 . 7  1 . 1  3 . 7  26.8 6 8 . 4  0 .92  82 .7  3 . 7  

82 .7  
- 1 .40 3 . 7  27.1 69 .2  0 .93  82 .7  3.7 r) . I) ----__ -- 

8.2 0.8 18.5 19.8 60 .9  0.72 90.9 5 . 0  A . D . B .  

18.6 20.0 61 .4  0 .73  90.9 5 .0  D . B .  
1 .40-1.50 8 . 2  

- ~ .  
2.8  0.9 28 .8  \ 93.7 5 . 7  A . D . B .  

\ 
2 9 . 1  93.7 5 .8  D . B .  

1 .504 - 6 0  2 .8  
~- 

/ \ A . D . B .  6 .3  0.4 57 .6  100.0 9 .0  

57.8 ,,/ \ 100.0 9 . 0  D . B .  
+1.60 6.3  

1 

c - - 
C 0 t \  P 0 S I 1 L I / ' I ' '  x 651.1 F L 0 A T S @ 1.50 S . G . ,  A . D . B .  _ _ _  

P ? DILATATION TEST 

S O r T E N  I NG f W X .  D I L .  MAXIMUM t?AX I Hut1 
TEMP..  ("C) T E M P .  ( " C )  CONTR. 2 DIL .  2 G .  N O .  

F .S.  I .  0 id 
COAL 

- 

9 .10  3 74 437 19 215 1.070 

A . D . B .  

A . D . B .  

Bir t le y Engineering 
S , r h c , r / r w y  of Grrnr West Steel Industries 
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R A ' ; I  A t J A L Y 5  I S 

R E MA R K S 

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

5 8 . 7  0 .69  D r y  B a s i s  

I 

6 5 M  x 0 

S I Z E  
FRACT I ON 

8.1 0 . 9  12 .5  0 . 7 4  100.0 18 .0  0 .68  

8.1 12 .6  0 . 7 5  100.0 18.1 0 . 6 8  

1/4" x 6 5 M  

f i  

S I Z  

c 

S I I'J I( - F L 0 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  \IE 

S .  G .  WT. 2 R . M .  k A S l i  2 \ / . M .  2 F . C .  2 S .  2 W T .  2 ASH % 

4 . 1  2 6 . 2  6 8 . 8  0.81 6 7 . 9  4 .1  A .  D .  R .  
- -. - __ , 6 7 . 9  0 .9  

- 1 .40 7.1 2 6 . 4  6 9 . 5  0 .82 6 8 . 0  4.1 D . I( ----_-- 6 8 . 0  
7 . 3  . l . O  2 2 . 5  21 .6  5 4 . 9  0 . 6 9  75 .2  5 . 9  A . D . B .  

7 . 3  
5 .8  1.5 3 0 . 4  / 81.0 7 .6  A . D . B .  

1 . 4 0 - 1  .50 2 2 . 7  21.8 5 5 . 5  0 . 7 0  75 .3  5 . 9  D . B .  
__.- -- 

\ / 3 0 . 9  81.1 7 . 7  D . B .  -___ 5.8  

/ \ A . D . B .  19.0  1 .5  6 2 . 4  100.0 18.0 

1.50-1.60 

18.9  6 3 . 4  / \ \ l O O . O  1 8 . 2  D . B .  

R . M .  % 

9 1 . 9  

F.S.  I .  

9 
* 

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

C U M U L A T  I V E  

ASH 8 

_____ 
0 . 6 7  9 1 . 9  0 .67  

-I_ 
-- .~ __ 

.- P% D I L A T A T I O N  T E S T  
0 Id 

S O F T E N  I N G  N A X .  D I L .  M A X I M U M  MAX I MU11 
T C M P .  ( " C )  T E M P .  ( " C )  C O N T R .  2 D I L .  % G .  N O .  

359 432 23 2 92 1 .086  

-_e 

* 05 
1 

~ 

A . D . B .  
~~ 

D . B .  

A . D . B .  

D . B .  

Bir t ie  y E ng in e e ring 
Siihsidiary of Great West Steel Industries 
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/ ? . / I .  ?; 

0 . 8  

- 

A S H  % V . M .  2 F . C .  2, s .  8 H . G .  I .  RE MA R K S 
11 .7  27.5 60.0 1.12 91 

11.8 2 7 . 7  60 .5  1 .13  -- Dry B a s i s  

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

SIZE 
FRACTION 

1/4" x 65M 

65M x 0 

CUIIULAT I VL: I 

\JT. Y, R . M .  y', A S H  2 S .  5 \JT.  % ASH % s .  !t 
A . D . B .  95.1 1 . o  11.9 1 .10 95.1 11.9 1.10 

12.0 1 . l l  95.1 12.0 1 . 1 1  D . B .  - 
' 

95.1 
4 . 9  0 . 9  15.8 , 0.95  100.0 12.1 1.09 A . D . B .  

4 .9  15.9 0.96 100.0 12.2 1.10 D . B .  

P 

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

I 1 CUMULATIVE I 

A . D . B .  

A . D . B .  

6' 

4 . 7  I D . B .  1 

S .  G .  WT. 2 R . M .  ?< A S H  2 \ / . M .  2 F . C .  g S. % / L I T .  2 
81.6 0.9 3.0  27.9 68.2 1.06 81.6 
81.5 3 . 0  28 .2  68 .8  1 .07  81.5 

4 . 0  0 .8  22 .7  23 .9  52.6 1.50 85.6 
22.9 24.1 53.0 1.51 35.5 

2 . 2  0 . 7  33.1 1, / 87.8 
33.3 87 .7  

12.2 0 .4  62.1 100.0 

- 1 ,40 

1.40-1.50 ~ 4 . 0  

\ / 1.50-1.60 2 . 2  

/ \ 

+ l e 6 0  1 2 . 3  62 .3  / 100.0 

C 0 11 P 0 S I 1 E 1 / 4 "  x 6 5 ~  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 .  HAXIMU14 M A X  I MU11 
TEMP. ( " C )  TEMP. ( " C )  CONTR. 8 D I L .  8 G .  N O .  

COAL 

8 1 / 2  Trace 371 434 17 155 1.067 
# 

Birt /e  y Engin e e ring 
Siihsirirary of Greaf West Steel lodustires 





p" 

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

R.11. 8 AS11 % V.I.1. X F . C .  b s .  2 H . G .  I .  R E  MARKS 

0 . 8  46.9 - 16.4  35.9 0 .53  72 A i r  D r i e d  B a s i s  
r' 

ELCO I1 I IJ 1/11; L T D .  __ ~ ___-  

47.3 16.5 36.2 0 .53  -- D r y  Basis b 

S I Z  

R.M.  2 

1 . o  

1 . 1  

1 . 2  

1 . 1  

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

CUIIULAT I \ IE  

A S t I  2 V . M .  b F . C .  S .  % WT. 2 ASH 2 
5 .8  26.1 67 .1  0 .86  36 .9  5 .8  A . P . B .  

5 .9  26 .4  6 7 . 7  0 . 8 7  36 .9  5 . 9  D .  I ? .  
-- ~ - ~ _ _ _ _ _  

20.9 21.9 56.1 0 .63  41 .3  7.4 A . D . B .  

21 .1  22.1 56 .8  0.64 41.3 7 .5  D . B .  

30.8 \, ' 44.9 9 .3  A . D . B .  

31.2 44.9 9 . 4  D . B .  
\ 

83.6 / \ 100.0 50.2 A . D . B .  

84.5 / 100.0 50.8 D . B .  

1/4" x 65M 
I 

93.2 

C 0 1.1 P 0 S I 1 E 1 / 4 "  x 6 5 M  F L 0 A T S Q 1.50  S . G . ,  A . D . B .  

55M x 0 w 

F . S .  I .  

8 112 

A S t I  2 

49.3 
49 .8  

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

SOFTEN I N G  MAX.  D I L . M A X  I MU11 I I A X  I MU11 
TCMP. ( " C )  TEMP. ( " C )  CONTR. % D I L .  % G. N O .  

. 0 6  365 42 8 23 243 1.070 

24 .7  

24 .9  

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

. 36.9 

36 .9  
-1 .40  

I 4.4 
t-G- 1.40-1 .50  

I 3 .6  1 3 .6  
1 .50-1 .60  

55.1 
55.1 

Bir l le  y Engineer ing 
Sihsidiarv of G r r a t  Wpst Steel Industries 
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*_- - 
) 

ELCO I l I N I t i S  L T D .  
c____ ___ 

C O R E  SAklPLE i Z I l A L Y S  I S 

R . 1 1 .  b 
0 . 9  

A S H  2 V . 1 1 .  y; F.C.  2 s .  z H . G .  I .  R E  MARKS 
* 

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

D r y  B a s i s  

20.1 23.2 55.8 0 .57  88 
0 .58  --  20.3 23 .4  56.3 

\JT. % 

93 .5  

93.5 

6 . 5  

CUIIULAT I V E  

R . M .  2; A S H  % S .  % LJT. 2 ASIH % s .  % 

0 . 7  20 .2  0.51 93 .5  20 .2  0.51 

20.3 0.51 93.5 20 .3  0.51 

0.9 9 .2  0.60 100.0 19.5 0.52 
~1 - 

6.5 i 9 .3  I 0.61 I 100.0 I 19.6 0.52 

73 .2  

73.2 

4 . 1  

4.1 

1.2 

1.4 

1 F . s ' l *  1 "" SOFTEN I NG E4AX. D I L .  MAXIMUM 
- T E M P .  ("C) TEMP. ("C) CONTR. 8 

8 1/2 . o s  371 43  1 20  

DH - 4 1  - 6 Lab. No 8242 _- DATE : - Feb/77 H O L t  NO.:--- 

nc 

t 
A . D . B .  

A . D . B .  

D . B .  

1 / 4 "  x 6 5 M  

L 65M x 0 

I S I N I< - F L 0 A T A N A L Y S I -  S :  1/4" x 65tl 1 
CUt lULAT I LE 

s .  % 

0.69  

WT. Y;; 

73.2 

73 .2  
~- - 1 . 4 0  

1.40-1.50 

3.9 1 26.6 I 69 .5  0 .70  

29.0 

0 .58  7 7 . 3  

t 1 2 . 3  1 1 . 1  
I I I 

/ 1 79.6 I 5.5 1 D . B .  1 
20.4  1 . 1  

c 1 * 6 0  1 20 .4  1 100.0 19.3 D . B .  1 

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

TZ----I D I L A T A T I O N  TEST 

D IL .  % G .  N O .  

1 1 .068 244 

f -  

Bi r t le  y Engineer ing 
Si~hsrdtary of  Greet  Wesl Sleel lnduslries 





I1 E A D R A !.I A I4 A L Y 5 I S 

R . f l . .  $, ASH % V . M .  Y; F . C .  2 s .  2 H.G. I .  R E  MARKS 
k' 

A i r  D r i e d  Basis 
Dry Basis 

0 . 7  18.4 24 .4  56.5 0 . 6 8  83  
24 .6  56.9 0 . 6 8  --  18.5 J 

35.1 

35 .3  

82.2 8.2 A . D . B .  
\ / \ /  82.2 8 .2  D . B .  

67 .0  

67 .3  
/ \ A . D . B .  100.0 18.7 

/ \ 100.0 18.7 D . B .  

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

P 2  D I L A T A T I O N  T E S T  
F . S .  I .  ON 

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

C O A L  

9 .07  362 436 20 2 89 1 .088  
4 I 

CORE S A h l P L E  APIALYS I S 

Lab. N o .  8243 D A T E :  Feb/77 _ _ _  _______ --___ DH - 41 - 7 H O L E  NO.:-- ~ 

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

LIT. z R.14. 2 A S I I  8 s .  B 
94.2 0 .5  18.6 0 .64  

9 4 . 2  18 .7  0 .64  

5 .8  0 .6  8.3 0 .68  

CUt.1ULAT I V E  SIZE 
FRACT I ON 

94.2 I 18.6 I 0.64 A . D . B .  

D . B .  

A . D . B .  

1 /4"  x 65r1 

6 5 M  x 0 5.8 1 8.4  I 0 .68  100.0 1 18.1 I 0 .64  D . B .  

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

CUPlULAT I \ /E 

S .  G. WT. 2 V . M .  2 F.C .  % -& s .  8 R . M .  2 
0.6  

A S I i  % 

4.6 

WT. % 

69 .8  

69 .8  

A S H  2 
4.6 

4.6 

69 .8  0.71 
- 1 . 4 0  27.0 1 -68 .6  0 .71  69 .8  

8.3 

4.6 

25.0 

25.1 

78.1 6 . 8  ' 0 .5  0 .53  

0.53 
1 .40-1 .50  

8 . 3  78.1 I 6 .8  I D.B. -- 
0.6 4.1 

1.50-1.60 4.1 

17.8 0 . 5  
+ I  . G O  17.8 

Birt ley Engineering 
Si/bsidiarv of Groat  West Steel lndustrres 
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Feb/77 DATE : Lab.  No. 8244 
__.___- 

DH - 4 1  - 8 HOLE N O .  : ___. . - - .- 

R . M .  

0 . 7  

A S H  - V . 1 l . X  F . C . %  s .  % H.G. 1 .  REMARKS , 

--- 15.9 23.8 59.6 0 .67  112 A i r  D r i e d  Basis  
16.0 24 .0  60 .0  0 .67  --- D r y  B a s i s  

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

10.7 10.5 I 0.68  I 100.0 I 15.8 0.71 D . B .  
65M x O 

CUI lULAT I LE 

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

A . 1 i . R .  
-- --- . . - 73.6 2 .2  4 .6  25.5 67 .7  0.73 73.6 4.6 

73 .5  4 .7  26.1 69.2 0 .75  73 .5  4.7 0 . 11 - - ~  -- _- -- _ -  

5 . 7  1 .2  20.9 21.1 56 .8  0 .56  79.3 5 . 8  A . D . B .  

5 . 8  2 1 . 2  21 .4  57 .4  ~T37i-zT 5 . 9  D . B .  

2 . 1  1.8 28.0 / 81.4 6 . 3  A . D . B .  

2.1 28.5 81 .4  6.5 D . B .  
\ / 

/ \ A . D . B .  18.6 1.6 61 .6  100.0 16.6 

18.6 62 .6  \ 100.0 16.9 
/ I D . B .  

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

C 0 M P 0 S I 1 E 1 / 4 "  x 6511 F L 0 A T S C? 1 .50  S . G . ,  A . D . B .  

P 2  D I L A T A T I O N  TEST 
F . S .  I .  0 id  

SOFTENING M A X .  D IL .  i l A X I t 4 U M  M A X  I MUt1 
TEMP.o  ( " C )  TEMP. ( " C )  CONTR. % D I L .  % G .  NO. 

COAL 

9 .05 372 43 1 16 177 1.065 
A 

S. G .  

- 1 . 4 0  

1.40-1.50 

1.50-1.60 

+ 1  .60 

Bir t le y En gin e e ring 
S i h ~ w l m v  of  G r P a f  West Steel Industries 
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E L C O  11 I ;J I "'G L T D .  ___- 

E.11. % 
0 . 8  

C O R E  SAbiPLE , ' \ i JALYS I S _. 

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

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

12.0  23.3 63.9 0.90 100 
--- 12.1 23.5 64.4 0.91 1 

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

R . M .  8 
1 . o  

1 . 1  

0 .9  1 4.6 

~ 

CU/!ULAT I VE 

A S [ {  2 V . M .  2 F . C .  2 S. % WT. 5 A S H  % 

4.6 25.6 68 .8  0.94 80.9 4.6 
4 .6  25.9 69.5 0.95 80.9 4.6 -- .-- 

23.6 21.6 53.7 0 . 7 5  85.1 5.5 
23.9 21.8 54.3 0.76 85.1 5.6 
34.9 \ - / 89.7 7 .0  

I 4 .6  1.50-1.60 \ 
35.2 

0 .8  1 64 .4  

64.9 / 
/ --I 10.3 

Y 
89.7 7.1 

100.0 13.0 

100.0 13.0 
\ 

10.3 

F . S .  I .  

9 

. _I .__ 
PZ 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  MAX I I l U l l  
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  % D I L .  8 G .  N O .  

. 0 3  371 42 8 18 230 1.065 

A . D . B .  

D . B .  

A . D . B .  

D . B .  

A . D . B .  

D . B  

I 

Suhcrdrary of Great Wesf Sirel  lndusfnes 

Bir t le  y Engineer ing 





E L C O  I .1 INI i l i ;  L T D .  

6' 

CORE SAMPLE / \ : I A L Y S  I S __ 

I i E A D  R A ' ; ,  A N A L V . ' ,  I S 

REMARKS R.11. 8 A S H  % V . M .  x F . C .  8 s .  % H . G .  I .  
1 . 1  

< 

3 8 . 7  1 7 . 3  4 2 . 9  0 . 7 8  74 A i r  D r i e d  B a s i s  
~ 39.1 1 7 . 5  43 .4  0 . 7 9  -- D r y  B a s i s  , 

S I Z E / R A \ . I  A N A L Y S E S  i 

I - 

F . S .  I .  

9 

1 SIZE I I I I I C U M U L A T  I V F  

- -.---_ 
P? D I L A T A T I O N  T E S T  
0 id 

C O A L  S O r T E N l N G  M A X .  D I L .  M A X I M U M  MAX I HUf1 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  % D I L .  % G .  N O .  

. I 1  371 43 1 20 22 1 1.067 

A.D.B. 

Bir t le  y Engineer ing 
Suhtrdrarv of Grrat West Steel Industries 
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i D a t e  
1 Title 
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j 
I 
i 
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i 
I 

I Date 

W!-R DILATOMETER TEST 
Drawn 1 

I i I 



n -* .. 
/ 

O/O 

300 

t 



i- 

i 

I 
( 

i 

! 

! 

1 

i 
I 
I 

I 
! 

I 

I 
I 
I 
I 
i 
i 
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Warnock Hersey Professional Services Ltd. 

ELCO M I N J N G  L T D . .  
46" 

M o i s t .  A s t ~  V . M .  F. - C .  S u l p h u r  H.G. I .  

0 . 6  11.4 24.3 63.7 0.72 107.0 

E l k  R i v e r  Coal Prolect 1976-77 

DRILL CCRE ANALYSIS 

A s h  V. M. F . C .  S u l p h u r  

1 1 . 5  24.4 64.1 0: 72 

< 
W a r n o c k  Hcr.c,ey Lab. No.: 76 - 1292 - 

. 

SarnDle  Iden t i f i ca t ion .  Dtd 46 - 1 

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

S i ze  W e i g h t  % M o i s t u r e  
1 __ __- - 

xtt x 65 70.2 0.7 
65 x 0 29.8 1 ..2 

TOTAL 100.0 _ -  
~ _____ - 

TABLE I Raw Coal H e a d  S a m p l e  2" x 0 

[-AIR DRIED--FASIS I 

. 

S p e c .  Grav .  

S i n k  Float  

1 .40 
1.40 1.50 
1.50 1.60 
1.60 

___ 
TOTAL 

___-_ - 

F c r e e n  A n a l y s i s  
___.- 

T A B L E  I T  
AIR DRIED B A S I S  r 

A S H  S u l p h u r  

11.3 
11.4 

0.70 
0.79 

17.3 0.73 

F l o a t / S i n k  V'  x 65 F r a c t i o n  

DRY B A S I S  

Weiqh t% W o i s t .  F C .  S u l p h u r  

0.65 
0.63 
0.47 
- -  

- _  

S u l p h u r  

0.65 
0.62 
0.47 

.- - 

68.5 
64.9 
56.5 
- -  

81.2 
5.2 
1 . I  
12.5 

19.9 

I 
100.0 _ -  

.--A 

Float TARL-U IV Curnul  a t  ive 1 .60  

I t  G 1 1  

F A C T 0  

1.051 

S o f t e n i n g  M a x i m u m  
D i l a t a t i o n  C o n t r a c t i o n  D i l a t a t i o n  +- 

C) 
:371 c 23% 86% 



J a n .  2 7 / 7 7  .-.- 
! I  Lab.  No. 8 1 6 7  D a + c 

- t i  C l ient :  Warn-qck Hersey 

Sample ldent i f icat  ion : 76 -1292  

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

Sof ten ing Temperature " C :  37'  
Max. Di la ta t ion Temp. " C :  4 3 3  
Contract ion "/" : 2 3  

- 
86 Di la tat ion %: 

Final Temperature "C :- --- 

O/O 

300 

< 
250  

200 

I50 

I00 

5 0  

0 

BIRTLEY ENGINEERING (CANADA) LTD. 
_. 

Title 

RUHR DILATOMETER TEST 

Date 

Drawn 



0.6 I 21.41 23.0 I 55.0 10.90 130.8 

I 

Moisture ASH Sulphur 

0.6 
0.7 

30.5 0.92 
9.1 1 .08 

ASH V . M .  F C .  Sulphur Weight% Moist .  Ash 

. 40.9 0.6 3.2 
8.2 1.0 6.5 
4.3 0.7 14.0 

- 

46r6 - - - -  
- ____ 

_ _  _ -  100.0 

V.M. F .C .  

26.4 69.8 
26.3 66.2 
24.5 60.8 
_ _  - _  

_ _  _ _  

0 
0.012 350 C; 362OC 

Warnock Hersey Professional Services L.t.d. 

Elk River Coal Project 1976-77 ELCO VINING L T D . .  P 
DRILL CCRE ANALYSIS 

< 

Warnock Hersey Lab. No.: 76 - 1293 Sample Identification. DH 46 - 2 

TABLE I Raw Coal Head Sample x 0 

1 AIR DRIED BASIS % DRY BASIS 
- 

Moist. I Ash ( V . M .  I F. C. I Sulphur 1 H.G. I .  
I I I i I 

TAELE I1 Screen Analysis 

DRY BASIS I 
Su 1 phu r -1 Weight % Size 

2" x 65 
E 5  x 0 

- 
65.0 
35.0 

TOTAL 100.0 I - -  I - -  

r T A R L E  111 Float/Sink V 1  x 65 Fraction 

AIR DRIED BASIS Spec. Grav 

Sink Floal 

1.40 1.50 
1.50 1.60 
1.60 

- 

SulDhur 

0.91 
0.84 
0.74 

3.2 26.5 0.92 
6.6 126.5 1 i::: 1 0.85 

TOTAL 

TABLE IV Cumulative 1 .60 Float 

F.S . I .  

8 
"92 

Maximum 
Di 1 atat i on 

M ax i mu r r~  
C 0 1 1  tract i on 
- 

428OC 



_. 

0 
0 
N 0 

N 

C .o t 
0 .o c 

o +  
L O  

c o  
o =  
c -  

v n  

- 
a 
n 

a 
a 
2 

U 
1 

11 
2 
n: 
W 
W 
2 
11 
2 
W 

- 

- 

01 

0 
3 

c 

C 

0 
3 

3 
L 

6 



Warnock Hersey Professional Services Ltd. 

___ 
Mois t .  Ash V . M .  F. C .  Sulphur H.G. I .  

0.9 37.1 18.7 43.3 0.46 94.8 

ELCO WINING L T D . .  Elk River Coal Project 1976-77 

DRILL CCRE ANALYSIS 
P 

- 
Ash V .  M. F . C .  

37.4 18.9 43.7 

Sample Identification. DH 46 - 3 

Size 

, ~ : 5  

TOTAL 

r‘ 

Warnock Hersey Lab. No. : 76 - 294 

AIR DRIED BASIS DRY BASIS 

\A/eight % Moisture ASH Sulphur ASH Su 1 phu r 

0.7 39.8 0.43 40.0 0.43 
0.8 19.7 0.62 19.8 0.62 

36.3 0.46 

81.5 
18 5 

100.0 - _  - -  _ -  

T A B L E  I Raw Coal tiead Sample x 0 

c I A I R  DRIE-BASIS % DRY E A S I S  

Moist .  Ash 

0. 7 4.1 
0.9 15.0 
0.7 27.5 

- 

- -  - -  

_ -  - -  
__- 

V.M. F . C .  

26.1 69.1 
23.1 61.0 
19.7 52.1 
_ -  - -  

- -  - -  

F C.  

69.6 
61.6 
52.5 
- -  

- -  

PTAE3l-E 111 Float/Sink x 65 Fract ion 

Sulphur 

0.54 
0.45 
0.45 
- -  

- -  

Spec. Grav 

Sink Float 
~~ 

1.40 
1.40 1.50 
1.50 1.60 
1.60 

TOTAL 

4.1 
15.1 
27.7 
75.2 

Weight% 

43.4 
3.9 
2.8 
49.9 

26.3 
23.3 
19.8 
- -  

~ 

100.0 

T A B L E  IV Cumulative 1 .60 Float 

Sulphur 

0.54 
0.45 
0.45 
- -  

Sulphur 

0.46 1 

I 

ASH 1V.M. 

DILATATION 

7 EMPERATURE OC PER CENT 
‘Maxtrnurr 
Dilatation 

350°C 110% 1 .050 



Lob N o  8169 = - ~ - - L ~ O ' c  Jan .  2 7 / 7 7  

Cllenf : Warnock Her-scy 

Sample Identif ication 8 -  76- 1294 
Starting Temperature "C. 350 

-__ 

Softening Temperature " C : _ -  3 7 7  

-__ 

BIRTLEY ENGINEERING (CANADA) LTO. 

___ 

-IDate Drawn 

Title 

RUHR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd. 

j ? i ; : ; t -  H.G. I .  

102.4 

Elk River Coal Project 1976-77 

% DRY BASIS 

Ash V.  M. ' F .C .  Sulphur' ' 

o .i 60 36.2 19.6 44.2 

ELCO W I N I N G  LTD..  
.4pI 

PJoi sture 

0.7 
0.8 

_- 
_ -  

DRILL CCRE ANALYSIS 

ASH 

42.1 
16.2 

_ -  

i 

Warnock Hersey Lab. No.: 76 - 1295 

368OC 

Sample Identification. DH 46 - 4 

431 OC 

TABLE I Raw Coal Head Sample ?p x 0 

TABLE I1 Screen A n a l y s i s  
AlR DRIED BASIS I DRY BASIS 

Sulphur ASH I Sulphur I Weight % Size 

XIt x 65 
35 x 0 

- 
79.8 
20.2 

0.55 
0.81 

rOTAL 100.0 
o-60 ! 37.1 

*TAE3LE 111 Float/Sink 2' x 65 Fraction 
t L 

DRY BASIS AIR DRIED E3ASI.S I Spec. Grav. 

F C .  Sulphur & I Sink Float1 Weight% 
I 

ASH 

5.2 
18.0 
26.1 
83.8 

43.2 

Woist. 

0.7 
0.9 
0.7 

_____ 

- -  

- -  

F .C .  

61 .5 
57.8 
52.2 

S u l p h u r  

0.75 
0.65 
0.67 

V.M.  

32.9 
23.6 
21.4 
- -  

- -  

1.40 I 44.9 I 
5.0 
3.2 
46.9 

1.40 1.50 
1.50 1.60 
1.60 

- -  I TOTAL 1 100.0 - -  
I 

TABLE IV Cumulative 1.60 Float 
___- 

DI  LATAT I 0  N 
h<>S p h - 
o r u s  

in  coal)  
F.S .1 .  

-1- EM C 'E RA-T U K E OC 
Ini t ia l  Softening I Dilatation 

I t  G 1 1  

FACTOF 

0 350 c 8 0.01 5 
- 



I" 

1 

__- 

BIRTLEY ENGINEERING (CANADA) LTD. 
__ 

Dote 
- i t l e  

Drawn 
RUHR DILATOMETER TEST 

11 
Lab. No. 8 1 7 0  Date J a n -  2 8 / 7 7  

Client : Wa r-nock Her sey 

Sample Iden t i f i ca t l on :  76-1295 

S t a r t i n g  Tempera tu re  "c: 350 

Sof ten ing  Temperature " C :  368 

__  

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

Contract ion o/o : 22 

Di la tat ion %:  230 

Final  Temperature "C : 

G. F a c t o r :  1,070 



4 

. Moist. Ash ' V . M .  F. C.  Sulphur H.G. I. 

0.7 30.7 20.2 48.4 0.67 105.2 

Warnock Hersey Professional Services Ltd. 

, 
Ash V. M. F . C .  Sulphur 

30.9 20.3 48.8 0 .I67 

ELCO MINING L T D . .  
#- 

Size 
- - 

x 65 
65 x 0 

TOTAL 

Elk River Coal Project 1976-77 

DRILL CCRE ANALYSIS 

Weight % 

72.4 
27.6 

100.0 

Sample Identification: DH 46 - 5 

Afoist. Ash V . M .  

0. .7 5.0 25.9 
0.8 16.9 23.5 
0.7 26.6 20.3 
- -  - _  _ _  

_ -  - _  _ _  

< 
Warnock Hersey Lab. No.: 76 - 1296 

F.C. 

68.4 
58.8 
52.4 
_ _  

- _  

TABLE I Raw Coal Head Sample xff x 0 

I I AIR DRIED BASIS % DRY BASIS I 

ASH 

5.1 
17.0 
26.8 
78.7 

34.0 
I 

V.M. F . C .  Sulphur 

26.1 68.8 0.76 
23.7 59.3 0.59 
20.4 52.8 0.62 

_ _  _ -  - - 

- -  _ _  - - 

TABLE IT Screen Analysis 

I AIR DRIED BASIS 

1.40 
1.40 1.50 
1.50 1.60 
1.60 

TOTAL 

48.9 
10.8 
3.9 
36.4 

100.0 

N! o i s tu r e  

Phosph- 
orus 

in coal) 

0.01 4 
____ 

0.6 
0.8 

I 1  G 1 1  _ _ _ ~ .  
FACT0 ! 1 .063 

DI LATAT ION 

TEMPEHATIJRE OC PER CENT 
Ini t ia l  Softening Maximum Maximum Maximum, 

Dilatation Contraction Dilatation ' 

3 5 O o C  377% 437OC 16% 150% 

ASH 

33.3 
16.7 

- -  

Sulphur 

0.60 
0.97 

P - w E L E  111 Float/Sink 2' x 65 Fraction 

DRY BASIS 

ASH I Sulphur 

Spec. Grav. 

TABLE IV Cumulative 1 .60 Float 

Sulphur 

0.76 
0.59 
0.62 
_ _  



Lab. No. 8171 Dote--  Jan.  2 8 / 7 7  

Cl ient :  Warnock H e r s e y  

Sample Iden t i f i ca t i on :  76-  1296 

S ta r t i ng  Ternperature "C: 350 

So f ten ing  Tempera tu re  "C: 377 
Max. D i l a ta t i on  Temp. "C:  437 
Contract ion "/" : 16 

150 011 a t o t i on  o/o : ____ 

Final  Temperature "C: 

G. F a c t o r :  1 . 0 6 3  ____ 

O/O 

300 

c 
2 5 0  

200 

150 

I00 

5 0  

0 

_ _ -  __-_ 

BIRTLEY ENGINEERING (CANADA) LTD. 

Date i t l e  

Drawn 
RUHR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd. 

M o i s t .  Astl V . M .  F.  C .  S u l p h u r  H.G. I .  

0.7 37.9 17.9 43.5 0.68 92.7 

E L C O  WINING L T D . .  Elk R i v e r  Coal Project 1976-77 
F 

D R I L L  CCRE A N A L Y S I S  

S a m p l e  Iden t i f i ca t ion .  Dti  46 - 6 W a r n o c k  H e r s e y  Lab .  No. : 76 - 1297 
c 

A s h  V. M. F . C .  S u l p h u r  

38.2 18.0 43.8 d .  68 

T A B L E  I R a w  Coal [Head S a m p l e  xff x 0 

I 
__ 

AIR D R I E D  B A S I S  I % DRY E A S I S  

F-- 

Size 

X I 1  x 65 
- 

E 5  x 0 

TOTAL 

Weigh t  % M o i s t u r e  A S H  S u l p h u r  

83.6 0 .7  39.2 0.63 
16.4 0.7 25.3 0.84 

- -  - -  100.0 _ -  
_____ 

T A B L E  11 Screen A n a l y s i s  

r A I R  DRIED B A Z E  
A S H  

39.5 
25.5 

37.2 

S u l p h u r  

0.63 
0.85 

-0.67 

i%F. T A E L E  111 F l o a t / S i n k  %'I x 65 F r a c t i o n  

T O T A L  
I 

A S H  V . M .  F . C .  

4 .6  25.3 70.1 
14.2 21 .6 64.2 
25.8 18.4 55.8 

- 

- -  77.8 - - 

- -  40.6 - -  

S p e c .  G r a v .  

S u l p h u r  

0.88 
0.68 
0.69 
- -  

- -  

S i n k  Float 

0 . 6  
0.6 
0.6 
- _  

- -  

1 .40 
1.40 1.50 
1.50 1.60 
1.60 

4 .6  25.2 
14.1 2 i . 5  
25.6 18.3 
- -  - -  

- -  - -  

22% 

Weight% 

43.8 
5 . 6  
3.1 

47.5 

100.0 

136% 

69.6 ;_I S u l p h u r  

0.69 

DRY B A S I S  I 

T A B L E  IV C u m u l a t i v e  1 .60 Float 

DI L A T A T  I 0  N 

In i t ia l  
'I EMPEFIATURE O C  

350°C 

C: of t en  i ng  

377OC 

__- 
M a x i m u m  

Di la ta t ion  

44OoC 

PER CENT I t  G 1 1  

FACTOF 

1.059 



1 
Lab.  

Client 

T i t le  

RUHR DILATOMETER TEST 

I 1  

Sample Iden t i f i ca t i on :  7 6 - 1 2 9 7  
S ta r t i ng  Tempera tu re  "C:- 350 

Date 

Drawn 

Sof ten ing Tempera tu re  " C :  377 
440 Max, Di la ta t ion Temp. O C :  

Contract ion o/o : 2 2  

136  Di la tat ion %: -_ 

Final  Temperature "C : 
1 . 0 5 9  

G. F a c t o r :  - 

No. 81 72 D o t e  Jan .  2 7 / 7 7  - .  

: Warnock H e r s e y  11 / I  



Warnock Hersey Professional Services Ltd. 

I-AIR DRIED B A F S  

[ . - I  I ) .  

CRY B A S I S  I 

DRILL CCRE A N A L Y S I S  

SamDle Iden t i f i ca t ion .  DH 46 - 7 

r' 

W a r n o c k  H e r s e y  L a b .  No.: 76 - 1293 

___ -_ . 

T A B L E  I1 S c r e e n  A n a l y s i s  

S p e c .  Grav..  AIR IDIIIFD L3AS.15 

S i n k  Float 

1.40 
1.40 1.59 8.2 
1.50  1 . 6 0  26.2 
1.60 43.1 _ _  

- .___ ~ _ _ _ _ _ _ _ _  ___ 
T @-TA L 100.0 - _  

1=.c. 

69.4 
64.1 
55.1 
- - _  

- -  

Sulphur 

0.71 
0.56 
0.57 

_ -  

- -  
-- 

F C. S u l p h u r  v 
70.1 0.72 
64.6 0.56 
55.5  0.57 

- -  1 - -  



I 
L a b  N o  8173 Datc J a n .  2 7 / 7 7  

Client: Warnock H e r s e y  

Sample Ident i f icat ion:  76-1 298 

Star t ing Temperature "C: 350 

Softening Temperature "C: 3B6 

Max. Di latat ion Temp. " C :  437 
Contraction "A : 18 

68  Dilatat ion "A: - 

Final Ternperature "C :- 

G. Fac tor :  1 .037  
__--___ 

-- I 
t 

i t l e  

RUHR DILATOMETER TEST 

300  

r' 

250  

200 

I50 

I00 

5 0  

0 

, i  

EIRTLEY ENGINEERING (CANADA)  LTD. 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

- p  ELCO WINJNG LTD. .  Elk R ive r  Coal Pro iec t  1976-77 

Size 

?p x 65 

* 

-_I_ - 

E5 x 0 

TOTAL 
I 

D R I L L  CC>RE ANAL-"551 S c 
-____I- I -- --- -_ 

Sample Idcnt l f lcat~on.  

TABLE I Raw Coal Head Sample 2'' x 0 

DH 46 - 8 Warnock t-tersey Lab.  No.: 76 - 1299 

CRY @ A S I S  AIR DRIED B A S I S  

Weight % Mois tu re  ASH Sulphur P S t i  Fulphur  

0.61 47.1 0.62 
85.7:- 46.7 0.73 32.8 0.73 14.7 32.6 

-_ - 

- - -~ -____-.- ----_____ 

45.0 0.64 - -  - -  100.0 - -  
_ _ ~  _____ 

- -__ 
Sulphur t-1.G. I .  Ash V. M. F . C .  Sulphur 

0.64 93.4 45.0 16.9 38.1 0.65 -__- - 

Sink f-loat 

1 . 4 0  
1 . 4 0  1.53 
1.50 1 .60  
1 .60 

TOTAL 
_ _ ~ _ - _ _ _ - _  

_ _  l_l_ 

Weight% W o r s t .  
__I__. 

32.6 10.8 0.7 
10.5  
5.7 

51 .3 1 oi: 
100.0 

- 

Ash 

6.8 
17.0 
24.3 

__ 

- -  

-- 
__- 

V .M.  F.C. 

24.6 68.6 0.86 

55.4 0.76 

- -  - -  46.3 - - 
- --_ 

- 

24.4 68.0 0.85 
22.1 60.2 0.76 
20.0 55.0 0.76 

- -  - -  
- 

- -  - -  
_I----.- ___ --_ 



1 

Lob. No. 8174 Dote Jan.  2 7 / 7 7  

Cl ient :  Glarnack H e r s e v  , 

Sample Iden t i f i ca t i on :  76- 1299. 

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

Sof ten ing Ternperature "C: 371 

Max. Di la ta t ion Temp. " C :  4 3 7  
Contract ion "/" : 21 

1 3 4  Di I a t a t i on  

F ina l  Temperature "C : 

"/" : ___._ ___ 

1 . 0 6 3  

3 0 0  

$50 

2 0 0  

I 5 0  

I00 

5 0  

0 

____ ___- - __ 

BIRTLEY ENGINEERING (CANADA) LTD. 

.. 
i t l e  

RUt iR DILATOMETER TEST 

Dote 

Drawn 



Wornock Hersey Professional Services Ltd. 

/=-.I :;y4 V. M. 

140.5 18.7 

64 

F . C .  S u l p h u r  

59.9 0!79 

ELC;O W I N I N G  L 7 D . .  

DRILL CCRE A N A L Y S I S  
rl 

W a r n o c k  H e r s e v  Lab .  No: 76 - 12100 S a m D l e  Iden t i f i ca t ion .  DH 46 - 9 

T A B L E  I R a w  Coal t-lead Sample  XI1 x 0 
__--- 
A I R  DRIED BASIS  % DRY EASlS 

I 0.6 121.3 I 18.61 59.5 I 0.79 
1 I I I I 

S c r e e n  A n a l y s i s  

r __- 
T A B L E  I 1  

AIR DRIED BASIS DRY EASIS  

S u l p h u r  ASH I S u l p h u r  

0.74 
1 - 07 

22.8 
65 x 0 30.2 0.4 10.9 

I - -  r O T A L  I 100.0 I - -  

f-loat/Sink x 65 F r a c t i o n  

AIR DRIED E?ASIS DRY BASIS 

W o i s t  . Ash V .M.  1 F . C .  Sullohur  F C .  Sulwhur ) S i n k  Float Weight% - 

66.4 
4.4 
1.6 
27.6 

0.8 
0.7 
0.7 
- -  

3.1 
6.6 
10.3 
- -  

28.6 
22.7 
21.4 

- -  

67.5 
70.0 
67.6 
_ -  

0.95 
0.75 
0.71 
- -  

68.0 
70.6 
68.1 
- -  

0.96 
0.76 
0.72 
- -  

1 .40 
1.40 1.59 
1.50 1.60 
1.60 79.8 

24.5 
-___ 

I TOTAL 100.0 

T A B L E  1V C u m u l a t i v e  1 .60 Float  

1 1  C] I 1  

, FACTOF 

I I) tf F i  C; I< N7~ 
M a x  i rnu n? Ma x i m u  IT, 

C o n t r a c t i o n  1 D i l a t a t i o n  

- 

F 
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11 
Lab. No.-8175 Date 

.- 
I .  

Client:  Warnock H e r s e y  

Sample Iden t i f i ca t i on :  76-12100 

Star t ing Tempera tu re  " C :  350  

Sof ten ing Tempera tu re  "c: 368 

Contract ion "/": 20 

38 Di la tat ion %:- - ._ 

- 

Max. D i l a ta t i on  Temp. O C :  4 3 7  

Final  Temperature  "C : 

G. F a c t o r :  

__ 

EIRTLEY ENGINEERING (CANADA) LTD. 

T i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



Moist. I Ash 1V.M.  I F. C .  I Sulphur I H.G.  I .  
I I I I 1 

Ash I V .  M. 1 F .C .  I Sulphur 
I I I 

41 .O 
18.9 

0.56 41 .2 0.56 

0.75 19.0 0.76 
1 

V.M. F . C .  Sulphur 

-1-EMPERATURE OC 
Maximum 

D i 1 ata t i on 

0 
381 C 44OoC 

PER CENT 
. I f  G I 1  

FACTOF 
Maximum Maximur,  
Contraction D i 1 atat ion 

57% 1 .036 20% 

Warnock Hersey Professional Services Ltd. 

Elk River Coal Project 1976-77 ELCO WINING L T D . .  
4p- 

DRILL CCRE ANALYSIS 
\r 

Warnock Hersev Lab. No. : 76 - 121 01 Samole Identification- DH 46 - 10 
I - -  - .. 

T A B L E  I Raw Coal Head Sample x 0 

I I AIR DRIED BASIS % DRY BASIS 

I 0.7 I 35.81 17.1  I 46.4 I 0.61 I 96.9 ( 3 6 . 0  17.2 I 46.8 I '0.61 
I I I I I 1 I I I I 

T A B L E  I Screen Analysis 

AIR DRIED BA I I S  I DRY BASIS 

Size k;y Weight % Vois ture 

+::6 0.7 

ASH I Sulphur I ASH I Sulphur I 

I - -  
100.0 I _ -  1 36.9 I 0.60 

- -  I 
T A B L E  I l l  Float/Sink Y 1  x 65 Fraction 

Spec. Grav, 

Sink Float 

AIR DRIED B A S I S  DRY BASIS 
___I_ 

Weight% 

36.0 
6.2 
6.3 

51.5 

~ 

ASH 
~~ 

1.40 
1.40 1.50 
1.50 1.60 
1.60 

TOTAL 

5.0 
14.4 
18.1 
71 . a  

28.3 1 f3,":5 1 0.96 
22.1 0.77 0.76 

100.0 
- -L 40.8 

T A B L E  I V  Cumulative 1 .60 Float 

0 .031 



I 
Lab.  No. 8176 Dole J a n .  2 7 / 7 7  

C l i en t :  Warnock  H e r s e y  

Samp le  Iden t i f i ca t i on :  

S ta r  t i n  g Tern p e r a t u r  e 

So f ten ing  Tempera tu re  "C: 

Max. D i l a ta t i on  Temp. " C :  

Con t rac t i on  O/,, : 

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

F ina l  Tempera tu re  " C  : 

G. F a c t o r :  

C :-. 

O/O 

300 

2' 

2 5 0  

2 0 0  

I50 

~ 00 

50 

3 

i 

___ 

EIRTLEY ENGINEERING (CANADA) LTD. 
- 
it le 

RUHR DILATOMETER TEST 

Date  

Drawn 
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Srar:ing Tempera:ure "C: 

Max. Dilatation Temp. "C: 
Contraction : 

Dilata:ion %: 

Final Temperature "C : 
I 

I 

I 

I 
Diawn I 

I I 

! 
I 

i Date  

Title 

RGl iR DILATOMETEX TEST I 

i 1 I - - _ . _ _ I _ ^ . _ _  - -- __ --- 
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* ,/- 

I 

! Sample Idenrif iccf ion : 

S;ar;ing Teii1pZic;u;e O C :  I 

i 
- f Max. Dilatation i ~ i n p .  " C :  438 , 

Conlraciion o/o : i 
1 

I D i lc la t ion "/" : 

Final Ternperaiilre "C : 

I 
! 
I 

I 
I 
, 
I 
! 

I 

I 

i 
i 

i 

1 
I 
I 

I 

I 
I 

1 
I 

i 
I 
I 
1 

I 

I 
I 

i 

I 

I 
I 
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Worno~-H&ey Professional Services Ltd. 

+ 

ELCO MINING LTD. 

HEAD RAW ANALYSIS 
* 

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

0.8 51 .1 13.1 35.0 0.36 99 A i r  Dried Basis 
_ -  51 .5 13.2 35.3 0.36 Dry  Basis - -  

CORE SAMPLE ANALYSIS 

1 

CURT.ULATIVE 
Wt. % R.M.% A s h %  S. % - -  

Size 

Fraction Wt. % A s h %  S .  % 

84.1 0.7 54.8 0.37 84.1 54.8 0.37 A.D.B .  

84.1 
x 65 m - - 

- -  55.2 0.37 84.1 55.2 0.37 D.B. 

1 5 . 9  0.9 37.7 0 . 3 9  100.0 52.3 0.37 A.D.B.,  

L .-- 0.39 0.37 D. B. 100.0 52.5 
6 5 m  x 0  

15.9 

Hole No: ~ S 5 0  - 1 Lab. No.: 76 - 12103 Date. Red'd Cecember 16, 1976 

Softening Max. Di l .  
Temp.(OC) Temp.(OC) 

0.016 

I I 
n 

Maximum Maximum 
Contr. % D i l .  % G. No. 

- 

SIZE / RAW ANALYSES ! -1 

1.40-1 .50 

1.50-1.60 

x 65 A.4 

S.% 

0.56 

0.56 

0.53 

1 Cumulative 

wt. % 
22.7 

22.7 

31 .8 

Ash % 
4.8 

4.8 

7.4 

0.53 31.8 7.4 
0.50 35.6 8.9 

- - IlOO.0 I 56.0 
- -  IlOO.0 I 56.2 -. 

A.D.B.  

D.B.  1 
A.D.B .  

D .B .  I 
A .D.B.  

A .D.B.  
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1 

EIRTLEY ENGINEERING (CANADA) LTO. 

Title Dote 

RUHR DILATOMETER TEST 
Drawn 

1 

Lob. N o .  8 1 7 5  Date F&,7 /77  

Client :&nock He rse- 
Sample Identi f icat ion: 76- 12 103 

Start ing Temperature " C : 3 . 5 0  

Softening Temperature "C: 383 
Max. Dilatat ion 

Contraction o/o : 

Temp. " C :  --- 
15% @ 446" 
- - -  Dilatat ion %: 

Final Temperature "C :. 
- - -  

G. Factor :  - 

. . . .  
"/o 

300 

< 
250 

2 0 0  

I50 

I00 

50 

0 



h. - , ,  ,, - 

Warnock Hersey Professional Services Ltd. 

.. 

HEAD RAW ANALYSIS  
b 

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

0.6 4 3 . 5  1 4 . 3  41 . 6  0 . 4 2  99 A i r  Dr i ed  B a s i s  

4 3 . 7  1 4 . 4  41 .9  0 . 4 2  - -  D r y  B a s i s  

I SIZE / RAW A N A L Y S E S  

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

80.1  0 .5  45.5 0.39 80 .1  45.5 0.39 A . D . B .  - 
80.1 - -  4 5 . 8  0.39 80 .1  4 5 . 8  0.39 D . B .  

19.9 0 .6  2 4 . 9  0 . 4 8  100.0 4 1 . 5  0 .41  A . D . B .  

Size 

F r a c t i o n  Wt. % A s h %  S. % 
b 

p x 65m 

19.9 

I SINK - F L O A T  ANALYSIS :  2'' 

~ - 

- -  I 25 .1  0.48 100.0 4 1 . 7  0 .41  D.B. 

1 .40-1 .50 

_- 

P %  
on 

Coal ES.1. 

1 %  0.01 8 

x 65 hr. 

Cumula t ive  

wt. A s h %  
4 

DILATATION TESTS 
1 

Sof ten ing  M a x .  Dil .  M a x i m u m  M a x i m u m  
Temp. (OC)  Temp.(OC)  C o n t r .  % Dil .  % G .  No. 

____. --..____ 

0.50 I 3 8 . 2  I 6.9 

100.0 

100.0 

6 .9  

8.3 

8 . 4  

4 6 . 6  

46.8 

A . D . B .  

D . B .  

A . D . B .  

D . B .  

A . D . B .  

D .  e. 
A .  D.  B. 
D . B .  



Lab. NO. 8326 Date Feb. 8 / 7 7  
[ I  

Client: Wsrnock Hersey  

Sample ldentif icat ion : 76- 12 104 

Star t ing Temperature " C :  350 

Softening Temperature "C:  41  3 
Max. Dilatat ion Temp. O C :  

- - -  

Contraction o/o : 25% Cj! 479" 

Dilatat ion %: 

Final Temperature " C :  

- - -  

--- 
Factor :  

i -u 

a/" 

300 

< 
250 

2 0 0  

150 

I00 

5 0  

0 

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

i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



b 
* _ I _ ?  - 

Warnock Her& Professional Services Ltd. 

1 

R.M.% Ash% 

0.5 25.1 

- -  25.2 

ELCO MINING L T D .  CORE S A W P L E  ANALYSIS 

Hole No: D M  50 - 3 Lab. No.: 76 - 12105 Date. Recld December 16, 1976 

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

17.4 57.0 0.61 107 A i r  D r i e d  Basis 

. 17.5 t 57.3 0.61 - -  Dry Basis 

I---- I n 

I SIZE / RAW ANALYSES 
1 

CUW.ULATIVE 
Wt. % R . M . %  A s h %  S. % Size 

Frac t i on  Wt. % A s h %  S.  % 

p x 65 m - - 

- 
80.1 0.5 26.7 0.62 80.1 26.7 0.62 A . D . B  

80.1 - -  26.8 0.62 80.1 26.8 

19.9 0.5 15.0 0.70 100.0 24.4 0.64 A . D . B  

0.62 D.B. 

1 6 5 m x O  - -  19.9 - -  15.1 24.5 0.64 D.B. 0.70 100.0 

SINK - F L O A T  ANALYSIS: 2' x 65 

I I 1 1 Cumulative 

Wt. % A s h %  
. 

37.8 5.4 

f 

A . D . B .  

Ash %) V.MS/,I F . C %  

37.8 

59.8 

57.8 

5; 1 2 4 . 8  1 69.2 

24.9 69.7 5.4 D.B.  

8.4 A . D . B . ,  

8 .4 D.B. 

S.% 

11.3 

11.3 

26.0 

26.1 

0.78 

0.78 

A . D . B .  

0.5. 

A .D .B .  

D. B. 
J 

66.2 

Softening 
Temp.(OC) 

0.031 

66.7 

59.5 

Max. Dil. Maximum PAaximum 
Temp.(OC) Contr. % Di l .  % G. No. ___ I 

59.8 

0.52 

0.52 

0.53 

0.53 

71 .9 

71 .9 

100.0 

100.0 



-- 
I 

Title 

' Lab. No. 8 3 2 7  Date-Feb. 8 / 7 7  1 
I 

1 
J Client : Warnock H e r s e y  

Sample Identi f icat ion: 76-12105 

Start ing Tern p era t u r e O C : -3  50 

Sof ten in g Ternp era t u r e " C : -3 9 5 
M a x .  Dilatation Temp. " C :  - --  

23% @ 483" Contraction "/" : 

Dilatat ion "A: ~- - 

Final Temperature " C :  

- --  

/I- - - -  
G. Factor :  

!t 

O/O 

300 

250 

2 0 0  

I50 

I00 

5 0  

0 

BIRTLEY'  ENGINEERING (CANADA) LTD. 

RUWR DILATOMETER TEST 

Date 

Drawn 



L 

Warn&k H z y  Professional Services Ltd. 

2 

-__- - 
HEAD RAW ANALYSIS - 

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

0.4 24.3 16.4 58.9 0.70 100 A i r  Dried Basis 

- -  24.4 16.5 59.1 0.70 - - Dry  Basis 

wt. "/o I Size 
Fraction 

86.5 

86.5 

4- 86.5 
x 65 

25.3 0-70 A.D.B .  

25.6 0.70 D.B. 86.5 

A s h %  V.M% 

8.1 19.8 

8.1 19.9 

14.0 18:7 

14.0 18.8 

25.1 16.1 

13.5 
65m x 0 

> 

F . C %  S.% 

71.6 0.76 

72.0 0.76 

66.7 0.63 

67.2 0.63 

0.60 58.3 

1 13.5 

-1 .40 

1.40-1.50 

SIZE / RAW ANALYSES 
I I 1 I 

L 

41 .7 0.5 

41.7 - -  

- 25.9 Oa6 
25.9 - -  

R.M.% Ash% S. % FA-xAX 

41 .7 

67.6 

67.6 

- - I 25.6 I 0.70 

8.1 D.B. 

10.4 A.D.B. 

10.4 D.B.  

0.4 I 18.3 I 0.72 

23.5 

23.5 
+1 .60 

c 

- -  I 18.4 I 0.72 

0.6 
- -  

CUV!ULATIVE 

W t . %  I Ash% I S. % 

64.1 

64.5 

- -  - -  - - 

- -  - -  - -  

100.0 24.5 I 0.70 1 A.D.B. 

I S I N K  - FLOAT ANALYSIS: 2'' x 65 

f 
P 

100.0 I 24.6 I 0.70 I D.B. 

C .  G .  I Wt.%) R . M 3  

1.50-1.60 
25.2 I 16.2 158.6 I 0.60 

1 I I 

Cu mu1 a t  ive 

A . D . B .  

-_ 
COMPOSITE % I 1  x 65 t-r FLOATS @ 1.50 S.G. ,  A .D.B.  - ~ 

P %  DILATATION TESTS 
on 

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

- _-___ G. No. Temp.(OC) Temp.(%) Contr. % Di l .  % 
.- -__-~ I_ __ 

5% 0.058 



Client: Warnock Herse  

Sample Identi f icat ion: 

Start ing Temperature "C: 

Softening Temperature "C: 

Contraction "/, : 

Dilatat ion %:  

Final Temperature "C : 

- - -  

a EIRTLEY ENGINEERING (CANADA) LTD. 

_ .  
Date t t le  

RUHR DILATOMETER TEST 

I 



L - -. 

Warnock Hersey Professional Services Ltd. 

? 

R.M.% Ash% 

0.6 23.2 

- _  23.3 

ELCO MINING LTD CORE SAMPLE ANALYSIS 

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

A i r  D r i e d  Basis 0.38 115 17.1 59.1 

17.2 59.5 0.38 - -  Dry  Basis 

Hole N ~ .  D Y  50 - 5 Lab, N ~ .  . 76 - 121 07 Date. Rec'd December 16, 1976 

R .M.% 

0.5 

- -  

0.7 

- -  

. CUhr,U LAT IVE 
A s h %  S. % 

Wt. % A s h %  S.  % 

24.2 0.42 76.1 24.2 0.42 A.D.6, 

24.4 0.42 76.1 24.4 

21.3 0.38 100.0 23.5 0.41 A. D. 6. 

21.5 0.38 100.0 

0.42 D . B .  

23.7 0.41 D.B.  

f '  
5 .  G. Wt.% 

44.8 

44.8 

- 
-1.40 

17.3 1.40-1 .50 - 
17.3 

7 . 3  

7 . 3  

30.6 

1.50-1.60 - 

$1.60 
30.6 

r SIZE / RAW ANALYSES 

R . M $  

0 . 5  

- -  
0 . 5  

- -  

0.5 

- -  

0.4 

- - 

wt. "/o 
Fraction 

x 65 m 

I,,, x o 1- 
I 
I SINK - FLOAT ANALYSIS: 2" x 65 Iv? 

1 I 5 I 1 I I Cumulative I 

62.7 - -  100.0 23.9 D. 9. 

G. No. 

d 

COMPOSITE 2" x 65 m FLOATS @ 1.50 S.G., A.D.P .  - 
F %  DILATATION TESTS 
on 

ES.1 .  Softening Max. Di l .  Maximum Maximum Coal 
Temp.(OC) Temp.(OC) Contr. % Di l .  % 

- - -- 

0.01 7 



I1 
' -Lab. No. 8329 

Client:  Warnock Hersey  

Sample Iden t i f i ca t i on :  

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

Sof ten ing Tempera tu re  "C: 

Max. Di la ta t ion Temp. "C: ---  
Contract ion % : 

Di la tat ion %: 

Final  Temperature "C : 

G. F a c t o r :  

- - -  

- - -  

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

Tit le I Date 

RUHR DILATOMETER TEST 
Drawn 



-3c 

L 

Wornock Hersey Profizssional Services Ltd. 

1 

R.M.% Ash% 

0.4 12.0 

- -  12.0 

ELCO MINING LTD. CORE SAMPLE ANAL-YSIS 

Hole No.. DM 50 - 6 Lab. No, : 76 - 121 08 Date. R e c ' d  December 16, 1976 
-- 

- 
V.M.% F . C . %  S.% 
18.2 69.4 0 . 6 4  

18.2 ' 69.8 0.64 

I I 

I 

f 

Wt. "/o Size 
Frac t i on  

84.2 

84.2 

15.8 

15.8 

x 65 m - -  

35m x 0 

H . G . I .  REMARKS'  

ir Dried Bas i s  

- -  D r y  Bas i s  

1 

CUfVULATIVE 
R,M.% A s h %  S .  % - -  

Wt. % A s h %  S .  % 

0.66 A . D . B  - 0.4 11.2 0.66 84.2 11.2 

- -  11.3 0.66 84.2 11.3 0.66 D.B. 

0.5 11 .2  0.59 100.0 11.2 0.65 A.D.E 

- _  I 11.3 0.59 100.0 1 11.3 I 0.65 D.6.  

5 .  G .  Wt.% R . M %  A s h %  V.M$ F . C $  
I 

C u  mu1 a t  i ve  

W. 7L Ash % 

81.9 4.0 

81.9 4.0 

89.8 5.0 

89.8 5 . 0  

91.6 5.2 

91.6 5.3 

100.0 10.4 

100.0 10.5 

A . D . B .  

D.B.  

A.D.B.  

D.B. 

A.D.B. 

D .B .  

A . D . B .  

D. 9. 

x 65 

S.72 

81 .9  

81.9 
-1 .40 

0.67 0.5 4.0 21.5 74.0 

4.0 21.6 74.4 - -  
.I__ L 

0.67 

1.40-1 .50 
- 
1.50-1.60 

tl .60 
* 

0.52 7 . 9  0.5 1 5 . 1  18.3 66.1 

7.9 - - - 15.2 18 .4  66.4 

1 . 8  0 . 5  18.8 17.1  63.6 

1 . 8  - -  18.9 17.2 63.9 

8 . 4  0 .4  66.5 - - - -  

- 

* 

- -  [ 8 . 4  - - 66.8 - - 

0.52 

F . S . I .  

0.01 1 

0.51 

DILATATION TESTS 

Softening Max. Dil. Maxtmum Maximum 
Temp.(OC) Temp.(OC) Contr .  % Dtl, % G. No. 

- --__ __-- 

0.51 

-- 



1 

Lab. No. 8330 

Max. Dilatat ion Temp. O C :  

Contraction o/o : 

Dilatat ion %: 

Final Temperature " C  : 

O/O 

300 

i 
250  

200 

150 

00 

50 

1 

RUHR DILATOMETER TEST 
Drawn 



4 

R./V.% Ash% 

30.3 0.5 
_ _  30.5 

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

20.2 49.0 0.61 89 A i r  Dried Basis 

20.3 49.2 0.61 - -  Dry  Basis 

I I 

Wt. % Size 
Fraction 

R .M.% 

0.56 

0.56 

0.58 

0.58 

85.3 ' 33.2 0.56 

85.3 33.3 0.56 D.B.  

100.0 32.0 0.56 A .  D. 6. 

100.0 32.1 0.56 D. B. 

14.7 0.7 
65 m x 0 -- - -  
I 14.7 

s'"/o 
Cu mu 1 a t  i ve 

Vvt. A s h %  

I 

22.7 

22.8 

20.3 

20.8 

18.2 

18.3 

70.2 

70.7 

61 .7 

62.1 

55.4 

55.7 

.- 

F.C.I .  

8% 

- - - _. _- . __ 
P % DILATATION TESTS 
on 

Coal 
Softening Max. Di l .  Maximum Maximum 
Temp.(OC) Temp.(OC) Contr. % D i l .  % G. No. - - - ____------__ __  - ____ __ - ___- 

0.01 0 

7- 

Warnock Hersey Profcrssional Services Ltd. 

ELCO M I N I N G  LTD. CORE SPWPLE ANALYSIS 

I SIZE / RAW ANALYSES 1 
CUMULATIVE 

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

33.2 

33.2 

25.0 

25.2 

S I N K  - FLOAT 
64 

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

6.5 0.72 142.6 I 6.5 I A . D . 6  
-1.40 

0.72 42.6 I 6.5 I D.B.  6.5 

0.57 53.6 I 8.7 17.0 A.D.B .  

D.B.  
.40-1 .50 

0.57 =--I-=- 10.3 .- 

- -  6.1 

17.1 

0.55 A.D.B.  25.8 

26.0 
1 .50-1 .60 

0.55 59.7 110.4 D.E.  
- -  100.0 133.2 67.1 

67.5 
I -  - - -  A .  D. B. 

D. B. 
$1 .60 1 ,100.0 133.4 I - -  

- -  



-- 
r 
I 

Lab.  No. 8331 Date Feb. 8 /77  

Client: Warnock H e r s e y  

Sample Identi f icat ion : 76- 12 109 

Start ing Temperature "C: 350 

Softening Temperature "C:  380 

Max. Dilatat ion Temp. " C :  440 

Contraction : 2 5  

Dilatat ion Yo: 
Final Temperature " C  : 

6 4  

il I 
ttt Factor : 1.033 

300 

i 

250 

200 

150 

I 0 0  

5 0  

0 

BIRTLEY ENGINEERING (CANADA) LTD. 

i t l e  Date 

RUHR DILATOMETER TEST 1 Drawn 

I 



T - -  

Warnock Hersey Professional Services Ltd. 

HEAD RAW ANALYSIS 

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

0.5 26.4 19.4 53.7 0.64 107 A i r  Dried Basis 

26.5 19.5 54.0 0.64 - -  Dry Basis - -  J 

ELCO MINING L7-0. CORE SAMPLE ANALYSIZ - 
Hole No.. CH 51 - 2 Lab. No: 76 - 12110 Date. Rec'd December 16, 1976 - 

r' I I 

Cumulative 
5 .  G. Wt.% R.M?AdAsh% V . M %  F . C %  S.% % Ash%x 

58.4 0.7 4.4 24.8 70.1 0.72 58.4 4.4 

58.4 - -  
-1 .40 

4.5 4.5 24.9 70.6 0.72 58.4 
~ -~~ ~ ~~ ~~ ~~ ~~ 

A - D - B .  

D.B.  
~ 

wt. % I Size 
Fraction 

8.8 0.6 12.7 20.6 1 .40-1 .50 
8.8 - -  12.8 20.7 

2.5 0.6 24.3 17.6 

2.5 - -  24.5 17.7 

- 
1.50-1.60 - 

0.6 76.9 - -  

- -  77.4 , - - 

1.79.6 
x 65 m 

66.1 0.55 67.2 5.5-1 A . D . B . .  

66.5 0.55 67.2 5.6 D.B. 

57.5 0.53 69.7 6.2 A.D.B. 

57.8 0.53 69.7 6.3 D.B. 

- 

100.0 27.5 A.D.B. - -  - -  

- -  - _  100.0 27.8 D.B. 

5 5 m  x 0  
20.4 

_ _ .  

F %  
on 

Coal 
ES.1 .  

8% 0.01 7 

SIZE / 

DILATATION TESTS 

Softening Max. Dil. Maximum Maximum 
G. No. Temp.(OC) _ _ _  - - -~ Temp.(OC) - --__ Contr. % _ _  Dt l .  % - 

R.M.% 

0.6 

0.7 

RAW ANALYSES 
I 

CURrU L A T  IVE 
A s h %  S. % 

Wt. % I A s h %  
L I 

0.75 A .  D. B. 

18.4 0.76 0.61 D.B. 



I 1  
Lob  N o 8 3 3 2  D a t e -  F c b .  8 / 7 7  

Cl ient :  Warnock Hersey 

Sample Iden t i f i ca t i on :  76-  12_110 

S ta r t i ng  Tempera tu re  " C  .-35g 
Sof ten ing  Temperature "C: 386 

Max. Di la ta t ion Temp. O C :  4 4 3  
Contract ion o/o : 2 5  1 

3 4  t Di la ta t i on  %: __ - 

Fina l  Temperature " C :  

1.01 1 I G. F a c t o r :  

r- 
- 

- 

L- 

c- 

__.___ 

r i t te  

RUHR DILATOMETER TEST 

"10 
300  

r' 

250  

200 

150 

I00 

5 0  

0 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

i 

ELCO MINING LTD.  CORE SAMPLE ANALYSIS 

Hole N ~ .  . DV 51 - 3 Lab. N ~ .  . 76 -- 121 11 Date. Rec'd December 16, 1976 
-- 

HEAD RAW ANALYSIS 
4 

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

0.9 19.3 18.4 61 .4 0.37 99 A i r  Dried Basis 

- -  19.5 18.6 ' 61.9 0.37 .- - D r y  Basis 

A s h %  

i I  SIZE / RAW ANALYSES 

CUIVULATIVE 
S .  % 

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

Fraction 

19.1 

19.2 

1 
0 * 4 1  A.D.B.  

0.41 D . B .  

0.41 82.0 19.1 

0.41 82.0 19.2 tE X1' x 65 m 

11.2 

11.3 
55m x0 tE I 

0.47 100.0 17.7 0.42 A.D.B. 

0.47 10010 17.8 0.42 D.B.  

R . M . %  

S .  G .  

-1 .40 

1.40-1 .50 

1 .50--1 .60 

0.5 

I ' Cumulative 
Wt.% R . M % A s h %  V.M.% F . C %  S.% wt. % Ash%' 

62.2 0.8 4.6 21.2 73.4 0.58 6 2 . 2  4 .6  A . D . B .  

62.2 

* 11.4 0 .7  13.1 19.2 67.0 0.33 73.6 5.9 A .D .B .  

11.4 

4.7 21.4 73.9 0.58 62.2 4.7 D .B .  - -  

13.2 19.4 67.4 0.33 73.6 6 .0  D.B.  - -  

5.6 0.7 21.2 17.6 60.5 0 .30  79.2 7 . 0  A.D.B.  

5.6 

20.8 0.7 68.4 - -  - -  - _  100.0 19.8 A .D.B.  

- 
21.3 17.7 61.0 0.30 79.2 7.1 D.B.  - -  

0.8 

+ ' e 6 0  lw20.8 - - 68.9 - - - -  - -  100.0 20.0 1 D.B. 

. -__ 

P %  
on 

Coal F . S . I .  

3% 0.021 

DILATATION TESTS 

S o f t e n i n g  Max. Dil .  Maximum Maximum 
Temp.(OC) Temp.(OC) Contr. % Di l .  % G. No. 

- __ - ____. ___ __ 



[ 
Lob. No. 8333 DateJeb. 8 /77  

Client: Warnock H e r s e y  

Sample Identi f icat ion: 76-121 1 1  

Start ing Temperature " C :  3 5 O  

Softening Temperature "C:  

M a x .  Dilatat ion Temp. O C :  

Contraction o/o : 

Dilatat ion %: 

Final Temperature "C :- 

G. Factor :  

---  

- - -  

- - -  

- i t l e  

300 

r' 

250 

2 0 0  

150 

100 

5 0  

0 

Date 

RUHR DILATOMETER TEST l------ Drawn 



16, 1976 

R.M.% 

0.6 
- -  - 

_- . - 

Warnock Hersey Professional Services Ltd. 

Ash% V .M.% F . C . %  S.% H.G. I .  REMARK9 

31.0 17.6 50.8 0.49 88 A i r  Dr ied Basis 

31 .2 17.8 51 .O 0.49 - -  Dry  Basis 

ELCO MINING LTD. CORE SAMPLE ANALYSIS 

H o l e  No: DH,51 - Lab. N ~ .  ~ 76 - 121 12 Date. Recfd  December 

0.58 

e .  58 

100.0 29.9 0.52 

100.0 30.1 0.52 

S .  G .  

-1 .40 

1.40-1.50 

1.50-1.60 

$1.60 
t 

Wt.% R . M 4  

48.3 0 .6  

48.3 - - 
- 

- 7 - 3  O S 5  

- -  7.3 

5.0 0.5 - 
5 .0  

39.4 0.5 

39.4 - - 

- -  

' 

5.9 19.9 74.2 

15.0 

15.1 

24.6 

24.7 

70.0 

70.4 

18.0 66.5 

18.1 66.8 

16.0 58.9 

16.1 59.2 
- -  - -  

- -  - -  

32.7 

32.9 

A .D.B.  

D.B. 

on 
Coal F . S . I .  

0.022 
\ 

DILATATION TESTS 

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

I 
SIZE / RAW ANALYSES 

CU/VULATIVE s. % 

0. 5'1 

R.M.% Ash % 

0 .5  A.D.B .  

EX-1 
31 .6 

31 .8 

20.8 

21 . o  

0.51 I 84.0 I 31.8 10.51 

0.7 A.D.B. 

TTT-1 

I SINK - FLOAT ANALYSIS: 2'' x 65 I'd 

1 Cumulative 1 
A s h %  I V.M.% F . C %  Ash % 

5.9 I 19.8 I 73.7 0.67 I 48.3 A .D.B.  

D .B .  

A .D .B .  

D.B.  

5.9 

5 .9  

7.1 

7 . 1  

~~ 

0.67 1 4 8 . 3  

0.44 155.6 F~ 
1oo.c 

3.6 I A .D.B.  

3.6 I D.B.  
I 

- -  I 1 o o . c  



: I  
Lab. No. 8334  Date F e b .  8 / 7 7  

Client: Warnock Hersey 

Sample Identi f icat ion:- 76-12 ]  12 

Start ing Temperature " C :  350 

Softening Temperature "C:  404 

Max. Dilatation Temp. " C :  
--- 

Contraction "/": 15% 6' 479" 

Dilatat ion %: 

Final Temperature " C :  

G. Factor :  

- - -  

--- 

Title 

f 
Date 

O/O 

300 

< 
250 

200 

I50 

I00 

5 0  

0 

EIRTLEY ENGINEERING (CANADA) LTD. 

RUHR DILATOMETER TEST t------ Drawn 



Warnock Hersey Professional Services Ltd. 

R.M.% Ash% 

0.5 26.4 

- -  26.6 

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

17.0 56.1 0.54 109 A i r  Dried Basis 

17.1 56.3 0.54 Dry  Basis - -  

16, 1976 

R.M.% 
Size 

Fraction 

x 65 m 

CUW.ULATIVE 
A s h %  S .  % wt. % 

I 

81 .2 

wt. % 1 A s h %  S .  % 
I * 

81 .2 

0.5 
- -  

18.8 

26.9 0.55 81 .2 26.9 A.D.6,  

27.0 0.55 81 .2 27.0 0.55 D.B. 

18.8 

0.6 
- -  

i SIZE / RAW ANALYSES 
I 1 1 I 

I 16.1 0.64 100.0 24.9 0.57 A.D.B. 

16.2 0.64 100.0 25.0 0.57 D.B. 

Softening Max. Di l .  
Temp.(OC) -__- Temp.(OC) - 

Maximum Maximum 
Contr. % Di l .  % G. No. -___ 

/I 



I 

Lab. NO 8 3 3 5  Date Feb.  8 / 7 7  

Cl ient :  Warnock  Hersey 

Sample Iden t i f i ca t i on :  76-121 13 

S t a r t i n g  Tempera tu re  " C :  J50 

Max. D i l a ta t i on  Temp. " C :  452 

18 Contract ion "/" : 
5 D i la ta t i on  %: 

Final Temperature " C :  

I 

I 

So f ten ing  Tempera tu re  "C:  398 

I 

I 

I 

0.965 , 
G. Factor:-  I 

T i t l e  

RUHR DILATOMETER TEST 

f 
Date 

Drawn 



R - . . ,  - "N ~ *.+ I -  

Warnock Hersey Professional Services Ltd. 

ELCO MINING L T D .  CORE SAMPLE ANALYSJS  

SIZE / RAW A N A L Y S E S  L 
t 

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

Size 

Fraction Wt. % A s h %  S .  % 

XI1 x 65 m - -  
7 9 . 2  0.5 3 2 . 8  0.47 79.2 3 2 . 8  0.47 A . D . 6 ,  
7 9 . 2  - -  33.0 0.47 7 9 . 2  33.0 0.47 D . B .  

20.8 0 .6  2 2 . 5  0.65 100.0 30.7 O s 5 I  A . D . B . ,  

20.8 - -  2 2 . 6  0.65 100.0 30.8 0.51 D.  B. 
6 5 m  x 0  - 

Hole N ~ .  DH, 51 - 6 Lab. N ~ .  ,76 - 121 1 4  Date. R e c ' d  December 1 6 ,  1976 

5 .  G .  

-1.40 

1.40-1.59 

1.50-1.60 

+1.60 
A 

- -  3 0 . 2  

Cumulative 

Wt.% R.M%IAsh  % V . M %  F.C% S.% wt. % A s h % 4  

44.6 0 .5  6 .8  20.4 7 2 . 3  0.60 4 4 . 6  6 .8  A . D . B .  

44.6 - -  6.9  2 0 . 5  7 2 . 6  0.60 4 4 . 6  6 .9  D . B .  

1 4 - '  O W 5  1 2 . 4  1 9 . 1  68.0 0.59 59.5 8 .3  A . D . B .  

14.9 - - 1 2 . 5  1 9 . 2  68.3 0.59 59.5 8 .3  D.B. 

I 

0 . 5  2 0 . 3  1 7 . 2  6 2 . 0  0.55 63.8 9 . 0  A . D . B .  - 4 - 3  

4 . 3  2 0 . 4  1 7 . 3  6 2 . 3  0.55 63.8 9.1 D . @ .  
74.1 - - - -  - -  

- -  

100.0 3 2 . 5  A . D . B .  3 6 . 2  0 .4  ' 
3 6 . 2  - - 74 .4  - -  - -  - -  100.0 3 2 . 7  D . B .  

HEAD RAW A N A L Y S I S  

F 

H . G . I .  

15.6 5 4 . 2  0.55 

* ____ 

COMPOSITE x 65 m F L O A T S  0 1.50 S . G . ,  A . D . B .  .-- -_ 
F %  DILATATION TESTS 
on 

ES.1. Softening M a x .  Di l .  Maximum Maximum 
Coal 

Temp.(OC) Temp.(OC) Contr .  % Di l .  % G. N o .  

2 0.01 5 
- 

I 

R E M A R K S '  

4 i r  D r i e d  Basis  I D r y  Basis 



I 
Lob.  No. 8336 D o t e F e b .  8 / 7 7  

Client: Warnock Hersey  

Sample Identi f icat ion: 7 6 - 1 2 1  l 4  
Star t ing Temperature " C :  350 

410 Softening Temperature " C :  

Max. Dilatation Temp. " C :  

Contraction "A : 

Dilatat ion %: 

Final Ternperature " C :  

G. Factor :  

- -- 

9% @ 449" 
- - -  

--- 

EIRTLEY ENGINEERING (CANADA)  LTD. 

r i f l e  

RUHR DILATOMETER TEST l----- Drawn 



L 

Warnock Hersey Professional Services Ltd. 

R.M.% Ash% 

0.7 64.1 

- -  64.6 

ELCO MINING LTD. -- 

V.M.% F . C . %  S . %  H . G. I .  REVARKS' 
11.3 23.9 0.36 61 A i r  Dr ied  Basis 

11.4 ' 24.0 0.36 _ L  D r y  Basis 

CORE SAMPLE ANALYSIS 

b 

H o l e  No: DH,,51 - 7 Lab. No.: 76 - 12115 DateaRec'd December 16, 1976 

1 1 

Wt. "/o R .M.% A s h %  
S i z e  

Fract ion 
L 

82.6 0.7 69.3 

82.6 - -  69.8 

17.4  0.6 22.5 

2'' x 65m - -  

65m x 0  - 
22.6 - -  A 17.4 

CUF\r.U LAT IVE 

Wt. % A s h %  S. % 
0.27 82.6 69.3 

82.6 69.8 

100.0 61 .3  0.34 

61 .6  o-34 100.0 

~ 

1 ~ ~~~ SIZE / RAW ANALYSES 
I ,  

A . D . B  

D.B.  

A . D . 6  

D.R 

.-___ 
P %  
on 

Coal 
E 5 . I .  

9 0.011 

s. % 

DILATATION TESTS 

Softening M a x .  Dil. M a x i m u m  M a x i m u m  
Temp.(OC) Temp.(OC) Contr. % Di1. % G.No. 

.- - ~ _ _  _ _  

0.27 

0.27 

0.65 

0.65 

r" 



L a b  No. 8337 UatP-Feb. 8 / 7 7  

Client: Warnock H e r s e y  __- 

Sample Identi f icat ion: 7 6 - 1 2 ]  15 

Start ing Temperature " C :  

Softening Temperature ' C : 3 5 3  

Max. Dilatation Temp. " C :  

Contraction o/o : 

Dilatat ion %:- 

Fmal Temperature " C '  

G. Factor:- 

O/O 

50 0 

zi5 0 

200 

I50 

I00 

5 0  

0 

DIRTLEY ENGINEERING (CANADA) LTD. 

T i t l e  

RUHR D I L AT0 M E T E R TEST 

Date 

Drawn 



_I__i 

Warnock Hersey Professional Services Ltd. 

R.M.% Ash% 

25.1 0.5 

- -  25.2 

CORE SPWPLE ANALYSIS 

Hole No: Dk! 5 1  - 8 Lab. No. - 76 - 1 2 1 1 6  Date. 

ELCO MINING LTD.  - 
Rec'd December 1 6 ,  1976 

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

16.7 57.7 0.60 114 A i r  Dr ied Basis 

16.8 58.0 0.60 - -  D r y  Basis 

76.1 

76.1 

1 SIZE / RAW ANALYSES 1 

26.4 Os60 A.D.B; 

26.6 0.60 D.B. 

Size 
Fract ion 

wt. % 

100.0 

100.0 

R.M.% A s h %  S. % l---l- 
I 23.7 0.64 A.D.B.  

23.9 0.64 D.B.  

0 .5  I 26.4 I 0.60 

? _____ 

COMPOSITE x 65 m FLOATS @ 1.50 S.G.,  A . D . B .  

P %  DILATATION TESTS 
on 

ES.1. Softening Max. Dil .  Maximum Maximum Coal 
G .  No. Temp.(OC) Temp.(OC) Contr. % Dt l .  % _ _  -___ ~ - _ _  ~ 

4 0.021 

- -  15 .3  0.78 

I '  I . CUl\r.ULATIVE 

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

SINK - FLOAT ANALYSIS. %,' x 65 I\r. 

5.8  I 18.51 75.7 

10.71 18'.1 70.7 

;Oi7 

70.4 

1 Cumulative I . 
Ash % 
5 .8  A.D.B .  

5 . 8  D . B .  

7.1 A.D.B.  

7.1 D.B .  

0.60 72.9 10.5 A . D . B .  

0.60 72.9 10.6 D.B. 

- -  100.0 26.6 A.D.B .  

- -  100.0 26.8 D . 8 .  



-- I '/o 
-ab. No._837B D a t e F p h . 8 / 7 7 ;  

Zlient: Warnock H e r s e y  

;ample , 1 d e n t i f i c a t i o n : 7 6 - 1 2 1  16 

;tarting Temperature " C :  350 

Softening Temperature "C:  3 7 4  
dax. Dilatation Temp. O C :  

--- 

;antraction 'A : 

l i latat ion %: 

-Inat Temperature " C :  

5 .  F a c t o r :  

- - -  
-. 

--- 

n - H  
0 

BIRTLEY ENGINEERING (CANADA) LTD. 

i t l e  Date 

Drawn 
RUHR DILATOMETER TEST 



~- .A* ~ 

E L C O  H I N I I J G  L T D .  -_--- ~ 

CORE S A t l P L E  - N I A L Y S  I S 

HOLE N O .  : DH-52- 1 Lab.  No. 8217 D A T E  : - Jan177 

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

R . t l .  8 A S H  % V . M .  Z F . C .  % s .  % H . G .  I .  REMARKS , 

0.5 22 .9  21.9 5 4 . 7  0 .53  9 7  A i r  D r i e d  B a s i s  

- -  D r y  B a s i s  * 23.0 22.0 55.0 0.53 , 

\ I . M .  % F . C .  5 S .  % WT. 8 

, 27 .5 

.05 3 74 43 1 22 

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

C U t l U L A T  I V E  

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

86.5 0.5 25 .4  0.49 86.5 25.4 0.49 

86.5 25 .5  0 .49  86.5 25.5 0.49 

13.5 0 . 6  9 .4  0 .68  100.0 23.2 0.52 

13.5 9.5 0.68 100.0 23 .3  0.52 

S I Z E  
F R A C T  I ON 

A . D . B .  
1 /4"  x 65M 

D . B .  

A . D . B .  

D . B .  
65M x 0 

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

W T .  % R . M .  % ASH 2 ASH % 

4.2 4.2 

4.3 

65 .7  
65 .6  

1.5 
- 1 . 4 0  

4 .3  

19 .4  5 .2  4 . 4  
4 . 4  

2 .4  

1 . o  
1.40-1 .50  19.6 

A . D . B .  

D . B .  
1.50-1 .60  

2.4  

+I .60  1 7 8 . 6  I/ I 100.0 26 .1  I D . B .  

I, 0 I 1  I' 0 '3 I 1 L 1 / 1 1 "  x 6511 F L 9 A T S (11 1 . 5 9  S.G., A . U . D .  1 
F . S .  I .  

G .  N O .  

__ 
MAX I MU11 
D I L .  % 

S O r T E N  I N G  

1.040 L 7 1/2 

Birt le y Engineer ing 
S u l t c r r l m r y  o f  Great West Steel Industries 
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E L C O  t I I N  IF.!:; L T D .  -~ 

CORE S A M P L E  l i F l A L Y S  I S 

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

R . M .  8 ASIi % V . M .  ?& F . C .  8 s .  % H.G. I .  REMARKS , 

23.7  58 .9  0 . 7 7  99 A i r  D r i e d  B a s i s  1 .o  16.4 
D r y  B a s i s  0 . 7 8  -- 

t 16.6 23.9 59 .5  

HOLE NO.  :--- DH-52-3 Lab. N o .  8219 D A T E  : Jan177 

I 
A S H  8 

3 .9  
3.9 

2 0 . 2  

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

100.0 17.1 

V . M .  8 F.C.  r: 
27.7  6 7 . 2  
28.0 68.1 
22 .1  I 56.8  

1 S .  G. 

79.2  . 

79.2 
3 . 3  
3 . 3  
2.4  
2 . 4  

15.1 
15.1 

/- 

1 . 2  

0 . 9  

0 . 8  

1 .O 

20.4 
29.6 
2 9 . 8  
77.4 
78.2 

-1 .40  

1.40-1 . S O  

1.50-1.60 

22.3 5 7 . 3  

\ 

/ 

/ L + I  .Go 

84.9  
8 4 . 9  

WT. 8 I R.M.  1; 

5 . 3  A . D . B .  

5 . 3  D . B .  

I 

100.0 

I 

16.2 A . D . B .  

F . S .  I .  

8 

PX 
ON S O F T E N I N G  

T E M P .  ( " C )  

.06 37 1 

s .  r: 
0.84 
0 .85  -- 
0.73  

I 

4 0.74 I 82.5  I 4.6  I D . B  

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

437 1 l 8  

MAX I M U t I  
D I L .  2 G .  NO.  

285 I 1.078 I 
Birt le y E ng in e e ring 
Siih$tdiary of Great Wesf Steel Industries 



f 

i 

I 
1 

._ 
i 
i 

I 
i 

! 
i 
I 

i 

i 
I 
I 

i 

I I 

f Title 
I 
I 

i i Drawn 
I i I 



28.9 

29 .1  

64.9 

- \ / 87.2 5 . 5  
87.1 5.6 

n h 100.0 13 .1  

\ / 

65.3 I 100.0 13 .3  

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

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

374 434 22 

1 E L C O  i.?INIPiG L T D .  

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

HOLE NO.: DH-52-4 __ Lab. No. 8220 D A T E :  Jan/77 
I I 

H E A D  R A ! . I  A N A L ' ! ! )  I s 
V . M .  % F . C .  % 

A i r  D r i e d  Basis  
22.6 64.2 0.75 - -  Dry  B a s i s  

.M. % 1 :.5 
A S H  % 
13 .1  

13.2 
~- 

S I Z  

1/4" x 6 5 M  w .. I I 6.5 I 1 . 1  

6 .5  
6 5 M  x 0 

r S I N K - F L O A T  A N A L Y S I S :  1 / 4 " x 6 5 M  I 
-7 

~ 

C U H U L A T  I \IE 

\ I .M.  4 F.C .  8 s .  % 

0 .74  

A S H  % 

3.9 24.6 70.5 
-1 .40  

D .  11. ----I A . D . B .  t-- 1.40-1 .50  
D . B .  1 

1 1 .50-1.60 
A . D . B .  I 
D . B .  I 

I 12.8 I 0.6  A . D . B .  I 
I I 12.9 1 D . B .  I 

I C 0 E.1 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 .  

F.S. I .  I-; P 2  
ON 

C O A L  
MAX I MUf1 
D I L .  b G .  N O .  

123 1.055 .Q6 

Birt ie y Engineering 
SuDridiary of Great Wpct Steel Industries 
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H E A D  R A ! I  A N A L ' ! ! ,  I S  

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

A i r  D r i e d  B a s i s  0.6 18.1 21.4 59.9 1.03 99 
-- 13.2 21.5 60.3 1.04 D r y  Basis 

, 

-- -- 
A . D . B .  

D . B .  

A . D . B .  

D . B .  

A . D . B .  

D . 5 .  

- 

1 

21.7  

21.9 

63.1 1.08 85.6 3 .2  

63 .8  1.09 8 5 . 4  3 .3  

87.7 

87.5 
\ 

/ \ 100.0 

3 . 7  
3 .8  

20.9 

100.0 21.2 

F . S .  I .  

8 112 

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

S O F T E N I N G  M A X .  D I L .  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 .  % D I L .  2 G .  NO.  

,02 383 431 15 191 1.053 

E L C O  M I N l F 1 G  L T D .  -. - 
CORE S A M P L E  I?YALYS I S 

S I Z  E / R A W A N A .L Y S E S I 
S I Z E  
F R A C T  I ON 

I C U M U L A T I V E  I 
A S H  8 

1.02 I 86.3 I 20.0 I 1.02 I A . D . B .  86.3 1 .o  
86.3 

20.0 

20.2 

13.7 I 0.6-  10.2 0 .98  100.0 18.7 1.01 A . D . B .  

0 *99 100.0 18.8 1.02 D . B .  5 5 M  x 0 10.3 13.7 I 

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

CUF.1ULAT I \/E 

71.2 

R . M .  % I A S H  2 

1.6 3.2 

WT. 2 S .  G .  V . M .  % 

25.1 

25.5 

72.9 

72.7 

2.7 

-1.40 
3 . 3  

14.2 

14 .3  

27.1 

1 .o  
1.40-1 .50 

2.7 

2.1 0.7 
1.50-1.60 

2.1 127 .3  

22.3 0.8 178 .8  
+ 1  . 6 0  

179.4  22.5 

Bi r t le  y Engineer ing 
Subcidisry o f  Great West Steel Industries 
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7 E L C O  M l N l ~ l ~ ~  L T D .  ___-- -__- 

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

HOLE N O . :  DH-52-6 _____ Lab .  NO. __- 8222 D A T E :  Jan/77 

I I E A D  R A ' ; l  A N A L V I ,  I S 

R . 1 1 .  8 AS11 2 V . M .  L F . C .  % s .  % H . G .  I .  REMARKS r' 

0.6  37.2 18.3 43.9 0 .59  9 7  A i r  D r i e d  B a s i s  

37 .4  18.4 44.2 0 .59  --  D r y  B a s i s  
6 J 

f -  

C U I l U L A T I  V E  

W T .  2 A S H  % 

52.6 4.6 

52.3 4.7 

56.2 5.5 
--__ 

A . D . R .  

D . l {  

A . D . B .  

._. 

-___ - 

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

FRACT I ON 

A . D . B .  

D . B .  

A . D . B .  

11/4" x 6 5 M  

1 6 5 M  x 0 D . B .  

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

R . M .  8 A S H  2 S .  G .  WT. 2 V . M .  % 

23.5 52.6 2 .2  4.6 
- 1 . 4 0  

4 . 7  
~~ 

24 .0  0 .84  52.3 

3.6 

3.6 

60.9 1 0 . 6 9  18.1 

18.3 

19.8 

20 .0  

1.2 
1 . 4 0 - 1 . 5 0  

61 .7  1 0 . 7 0  I 55.91 5 . 6  1 D . B .  
~ 

2 .0 1 . 1  28.5 58.2 6 .3  A . D . B .  

57.9 6.4 D . B .  
.60 1.50- 

2 .0  28 .8  

41.8 8 3 . 0  

83 .8  

1 .o  
.60 + 42.1  

I C 0 M P 0 S I 1' E l / b l '  x 6 5 M  F L 0 A T S @ 1.50 S . G . ,  A . D . B .  
I 1 

COAL 
F . S .  I .  

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

1 446 I l 3  L 1.021 

Birtle y Engin e e ring 
Siihrrrlrary of Great Watt  Steel Industries 
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Scmple Iden t i f i ca t i on :  
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I 
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t Drawn 
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R.1.l. 8 AS14 8 V . M .  ?; F.C. % s .  sr; 
0 .4  36.7 17.7 45.2 0 .64  

36.8 17.8 45.4 I 0.64 

H . G .  I .  REHARKS ., 

a4  A i r  D r i e d  B a s i s  

--  Dry  B a s i s  
# 

ASH % 

5 . 3  

V . M .  % F.C. % S .  5 WT. !& 

22.5 70.9 0.91 48.1 

28.3 

81 .3  

\ / 58.5 
100.0 

SOFTENING 
TEMP. ("C) 

0 i\J 
COAL M A X .  D I L .  M A X I M U M  

TEMP. ( " C )  CONTR. 2 

ELCO t 1 I N  I L T D .  . -~ 

C O R E  S A M P L E  AtiALYS I S _ _  
DH-52-7 Lab. NO. 8223 D A T E :  Jan177 ~ _ _ _ _ _ _ _  HOLE N O .  

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

S I ZE 
FRACT I ON WT. 2 R . M .  % 

/411 x 6 5 ~  

11.6 0.9 
;5M x 0 

11.5 

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

I I I I CUMULATI \IE 

ASH % S .  G .  WT. 2 R . M .  2 

48.1 1.3 5 . 3  
-1 .40  5 . 4  48.0 

7.0 
__ 

6.7  1 . 1  
1 .40-1 3 0  

7.0 6.8  
8 .O 

8.1 

38.3 
38.8 

A . D . B .  3.5 
3.5 

0 .9  
1 .50-1 .60 

D . B .  

A . D . B .  41 .4  1 .o  
+ I  A0 

I / I  I 

82.1 L/ I 100.0 41.5 D . B .  

C 0 M P 0 S I 1- E l/l+" x 6 5 M  F L 0 A T S P 1.50 S . G . .  A . D . B  

P 2  I DILATATION TEST 
F.S. I .  

M A X  I M U t I  
D I L .  % 

44 

G. N O .  

7 1/2 .08 390 1 443 I 2 1  
1.023 

Bir t le y En gin e e ring 
Suhs,dinry of Great West Sreel Industries 
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B 

J a n  1 3 ,  1977 
E L C O  MINING LTD. 

i Scmp ie  1 len ; i f l cc i ion :  

S;or:ing Temp?.;a;u:c "C: , 

Softening Tenpe7a;uie "C: I 

I 
i 

M a x .  Di la tat ion Ternp. OC: 

Con?;action o/o : 

I 

I 

I 

I 

I 

j 

i 

i 
I 

! 

Final Tempera;ure "C : I 

I 
I 

I 

i 
I 

i 
! 

I 
! 
I 
I 

I 

j 
4 

1 

i 

! 

I 
i 
i 
i 

I 

I 
I 

i 
I 

I 
1 
! 

I 
I 
I 
I 
I 

I 
i 
J 
i rr- 0 - - 7  

-d ; -M '  - ~ y  ~ p ~ ~ g r ~ ~ ~ ~ ~ p ~ ~  ( ~ ~ > + A D . A )  L T ~ .  
I 

I 1 Date 

Drawn 
RUHR DLLATOMETER TEST 
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I RUH3 DILATCMETER TEST 
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F?Ul-!3 DILATOMETER TEST 
I 
j 

I 
Drawn 

I 
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I 1 
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I Date  

Title 

EU:-:R DILATOMETER TEST 1 
I 1 Drawn 
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Titi2 i )Date  
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,WXR DILATOMETES TEST 
[ 

1 Drawn I 

I I 

1 I ! 
I I 
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, 

___- 

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

23.6 25.8 49.8 0.76 82.3 A ir Dr ied  Bas is  0.8 
- - -  23.8 26.0 50.2 0.77 - - - i )ry  Basts 

+ 
Wt. "/o R . M . %  

S i z e  
F rac t i on  

86.2 0 .7  - -_._ 

- _ -  2" x 65 m 
86.2 

13.8 0 .8  

- 

65m x 0 -- 

CUWULATIVE 
A s h %  S. % - -  

25.3 0.78 86.2 25.3 0 - 7 8  A . D . 6  

Wt. % A s h %  S. % 

- 
25.5 0.78 86.2 25.5 0.78 D . B .  

15 .4  0.90 100.0 23.9 0.80 A . D . 6  

13.8 - - -  I 15 .5  D.6 :  0.91 (100.0 I 24.1 1 0 . 8 0  

51 . 2  

51.2 

9 . 5  

9 . 5  

~- 7 . 9  

7 . 9  

31 .4  

31 .4  
c__ 

__ 

0.8 3 .8  33.8 61.6 

- - -  3 . 8  34.0 62.2 

8 . 8  29.5 60.9 0 .8  

- - -  8 . 9  29.7 61.4 

23 .3  - - - - - - 1 . 0  
- - -  23 .5  - - - - - - 

0 .8  63.4 - - -  - - -  
- - -  6 3 . 9  - -- 

--.- 

_ _ -  

Warnock Hersey Professional Services Ltd. 

ELCO MINING L T D .  CORE SPWt 'LE ANALYSIS 

H o l e  No: DH - 54 - 1 L a b .  No: 77 - 1028 Date. February  21,977 ___ ___ _. - __ 
__ ~ _ _ _ _ _  ___ 

I--- HEAD R A W  ANALYSIS I f 
\ 

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

Cumulat ive 

' * %  I W t .  I:/ Ash"/, 

0 .95  51.2 3 .8  

S .  G 

A . D . B .  
-1 :40 

51 . 2  3 .8  0.96 

0.86 

0.87 

60.7 4 . 6  A . D . B .  

A.D.B.  

C . P .  

A . D . B .  

D. 9. 

I .40-1 .50 
60.7 4 . 6  

68.6 

68.6 
____ 6.7  

6 .8  
--___ 1 .50-'I .60 

100.0 ___-_ 24.5 

24.7 
$1.60 

--- 1100.0 

, 
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- 

- 
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1 1  
Lab. No, 8290 Date Feb/77  

Client; Warnock Hersey  

Sample ldentif icat  ion : 77-1028 

Start ing Temperature " C :  35O 

O/" 

300 

< 
250  

200 

150 

100 

5 0  

0 

Softening Temperature "C:  3 7 1  
Max. Dilatation Temp. "C:- 4 40 

Contraction "/" : ~_ 

Dilatat ion Yo :----.---- 

Final Temperature "C :- 

16 I 

1.080 
G. Factor:- __ 

't 
k 

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

i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

H. G. I. REMARKS R.N\.% Ash% V . M . %  F . C . %  s.% 
0.9 32.8 
- - -  33.1 23.8 43.1 0.91 

ir Dried Basts 23.6 42.7 0.90 94.8 A 

Dry Basis  - - -  - 

ELCO MINING LTD. 

t 

Wt. % !?.M.% A s h %  Size 
Frac t ion  

76.8 0.8 37.2 

76.8 

65 m x 0  -23*2 

x 65 m - - 
- - -  37.5 

0.8 19.5 
23.2 I--- 119.7 

CORE SAMPLE ANALYSIS 

1 

CUW.U LAT IVE 
S .  % - 

wt. % A s h %  s. % 
0.90 76.8 37.2 0-90 A . D . 5  - 
0.91 76.8 37.5 0.91 D.B.  

1.09 100.0 33.1 0.94 A . D . B  

1.10 100.0 1 33.4 I 0.95 D . 5 :  

H o l e  No.. DH 54 - 2 Lab. No.: 77 - 1029 Date. February 21, 1977 

HEAD RAW ANALYSIS I 

SINK - FLOAT ANALYSIS: 

2 

7.6 0.8 I .40-1 .50 
7.6 
8.0 0.9 

- - -  

1 .50-1 .60 
_ - -  

I I I 

5.7 34.0 59.3 

5.7 34.3 60.0 

14.6 28.5 56.1 

14.7 I 28.8 156.5 
24.9 - - - - - - 

x 65 

S.% 

1 . I 0  

1 . l l  

1 .03 

1 .04 

I-- 

- - -  

C u  mu I at i ve  

32.6 5.7 A . D . B .  

40.2 
48.2 

48.2 

100.0 
100.0 

___ 

7.4 I D .B .  

A .D.B.  

D.S.  

- - - -- 
x 65 m FLOATS @ 1.50 S.G., A . D . E .  

DILATATION TESTS 

EC.1 .  M a x .  Dtl .  M a x i m u m  
Coal 

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

434OC 19% 225% 
-_ - - 

- - _ _  - -____-  



I 
J 

Lab. No.8291 D a t e  Feb/77  .- 

Client : Warnock Hersey 

Sample Identi f icat ion: 77- lo29  
Star t ing Temperature " C :  350 

362 Softening Ternperature "C:  

Max. Dilatation Temp. O C :  4 3 4  -tt 
19 Contraction o/o : 

Dilatat ion o/o::f 

Final Ternperature "C :-. 

G, Factor:- 

O/o 

300 

r' 

250 

200 

I 5 0  

I 0 0  

5 0  

0 

- 

BIRTLEY ENGINEERING (CANADA) LTD. 

- - 

- i t l e  Date 

Drawn 
RUHR DILATOMETER TEST 
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Warnock Hersey Professional Services Ltd. 

21.7 
22.0 

CORE SAMPLE ANALYSIS ELCO MINING LTD. -_ 

25.7 51 .5 0.56 

26.0 52.0 0.57 

Hole No: DH 54 - 3 Lab. No. 77 - 1030 Date. February 21, 1977 

- - -  

--- 

R.M.% 

D r y  Basis 
1 . I  

0.8 
_ _ _  

0.8 
- - -  

_ - -  

0-58 . A . D . B  
I 

25.5 0.58 76.5 25.5 

25.7 0.58 76.5 25.7 0.58 D.B. 

12.0 0.59 100.0 22.3 0.58 A.D.B,  

12.1 0.59 100.0 22.5 0.58 D . B :  

t-iEAD RAW ANALYSIS _____-__- .- 

Ash% I V.M.%l F . C . Y Z i -  

-- -- _ -  --__ - __ __ I - 

CCIMPOCITE '4" x 65 m FLOATS @ 1.50 C.G., A . D . B .  - .____- __- __ ______ 
D I L A T A T I C "  TESTS 

Maximum 
G. No. - _ _ -  _ _ _ _ ~ _ _ _  _- 

0.009 21 % 105% 1 .061 

H.  G. I .  I REMARKS 

105.2 bir Dried Basis 

wt. % I Size 
F rac t  i on 

2'' x 65 m w 
6 5 m  x 0  

23.5 

~ 

SIZE / RAW ANALYSES I 

I I 1 1 I 

I CUMULATIVE 

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



1 Date Feb/77 
l i  

Lob. N o . 4 2 9 2  

- i t l e  

Cl ient: Warnock Hersey 

Sample Ident l f icat ion:  77- 1030 

Star t ing Temperature " C :  3 50 

Softening Temperature "C: j 6 5  

Max. Dilatat ion Temp. " C :  434 

I - 
- 
- 

- 
Contraction o/o : 21 ; 

L- 

105 Dilatat ion %: _ 

Flnal Temperature "C : 

G. Factor :  

r- 

1.061 I 
t r  

Date 

'I 

i 

300 

r' 

250 

200 

I50 

I00 

5 0  

0 

EIRTLEY ENGINEERING (CANADA) LTD. 

Drawn 
RUHR DILATOMETER TEST 



l_l___”- - - -. - 

Warnock Hersey Professional Services Ltd. 

R , W . %  Ash% 

0.7 , 40.8 
- - -  41 . 1  

ELCO MINING LTD. 

H. G. I .  REVARKG V.M.% F . C . %  s.% 
0.58 116.9 A i r  Dried Basis  21.7 36.8 

21.9 37.0 0.58 - - - Dry Basis 

CORE SPNF’LE ANALYSIS 

SIZE / RAW ANALYSES - 1 -  

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

Frac t i on  Wt. % P s h %  S. % 
81 .O 0.6 45.2 0.53 81 .O 45.2 0.53 A . D . B .  

81 .O 

19.0 0.7 23.1 0.71 100.0 41 .O 0.56 A . D . B .  

19.0 

x 65m * -  
A 

- -- 45.5 0.53 81 .O 45.2 0.53 D.B. 

65m x 0  
23.3 0.72 100.0 41 .3  0.56 D.P: - - -  

- 

Hole No.. DH - 54 - 4 Lab.  No. : 77 - 1031 Date. February  21, 1977 - -_ 

0.83 

0.84 

0.84 

0.65 

- - -  

- -- 

- - -  

- -- 

1- 

33.3 4.2 I A . D . B .  

33.2 4.3 1 D . R .  

39.9 

39.8 5.8 D.B. 

43.3 

43.7 7 . 7  D.F.  

5 * 7  P .D .E .  

7 . 5  A .D.B.  

100.0 45.9 A . D . B .  

100.0 46.4 D . 9 .  

HEAD RAW ANALYSIS 

-1 .40 

.40-1 .50 

33.3 1 .2  4.2 34.8 59.8 

4 .3  35.2 60.5 33.2 

6 .6  1 . o  13.5 28.6 56.9 

, 6 .6  _ _  13.6 28.8 57.6 

- -  

I 

SINK - FILOAT ANALYSIS: 22 I x 65 PJ 

-_ ________-- - -  - - ___ __- _ _  
COMPGSI I E % ‘ I  x 65 m I--l-OA-l C (._u 1 .50 C . G . ,  A . D . E .  . -- ~ - - - - - - -- -- - 

F %  D I L A T A T ~ O N  r t s 7  5 
o n  

Coal 
F . S . I .  So f t en tng  Max. Di l .  M a x i n w m  Mcjxir-num 

Temp.(OC) Temp.(OC) - Contr. . - % Di l .  % 

0.037 356OC 434 c 21 % 21 7% 

___ 

0 

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

8% 

- 



4 

Lab. No. 8293 Date  F e b / 7 7  

C l i e n t :  Warnock H e r s e y  

Sample identi f icat ion: 77-103 
Star t ing Temperature " C :  350 

Sof ten ing Temperature " C :  356 
Max. Dilatat ion Temp. O C :  4 3 4  

21 

2 1 7  
Contraction "A : 

Di la tat ion %: 

Final Temperature "C: 

G. Fac tor :  

BIRTLEY ENGINEERING (CANADA) LTD. 

- 
r i l l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey ProfsssionaEvices Ltd. 

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

0.8 49.0 18.9 31 .3 0.76 

- - -  49.4 19.0 31 . 6  0.77 

H .G. I .  REMARKS 

94.1 A i r  Dr ied Basis 

- - - Dry e a s i s  

~~ ~ 

S ize - 
- ract ion 

0.8 

- - -  
x 65m 

0-69 A .D .B .  55.2 0.69 73.5 55.2 

55; 6 0.70 73.5 55.6 0.70 D.B. 

65m x 0 0.8 

wt. % 

24.9 0.94 100.0 

73.5 

73.5 

2 6 . 5 '  

26.5 

I 

SIZE / RAW ANALYSES 1 
CUWU LAT IVE 

R . M . % (  A s h %  1 S .  % 1 
wt. % I A s h %  I S .  % 

- - -  I 25.1 0 . 9 5  I l o O . 0  I 47.5 I 0.77 I D.B: 

5. G .  

-1 :40 

i . 4 0 - I  .50 

1 .50-1 .60 

$1.60 

SINK - FLOAT ANALYSIS: 2'' x 65 

3 .3  1 - - - 

- 65.7 0.7 

65.8 - - -  

4.4 31.7 62.6 0.98 -__ 

4.5 I 32.1 63.4 0.99 
1 I I 

Cumulative 1 

31 .O 6 . 3  A .D .E .  

29.9 6.6 D . 5 .  

34.3 8.0 A .D.B.  

34.2 8.1 @.e. 
100.0 50.4 A . D . 5 .  

100.0 50.9 D.S.  

DILATATION TESTS I 
Di l .  Maximum Maximum 

1 .082 

Contr .  % D i l .  % ~- -~ - _  -. .- _ -  ~ 

24% 258% 

-__- --___ 
0.014 



[.082 G. Fac tor :  

T i t l e  

L a b  No. 8294 Date Feb/77 

Client: Warnock H e r s e y  

Sample Identi f icat ion: 77-1032 

Start ing Temperature " C :  

Softening Temperature "C:  

Max. Di latat ion Temp. "C: 
Contraction "lo 

Dilatat ion %: 

Final Ternperature "C: 

if 

Date 

300 

r' 

250 

200 

150 

I00 

5 0  

0 

RUHR DILATOMETER TEST 
Drawn t------ 



___ - _---,.” 
Warnock Hersey Professional Services Ltd. 

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

29.0 24.0 46.2 0.89 0.8 
_ - -  29.2 24.2 46.6 0.90 - 

CORE SPWF’LE ANALYSIS ELCO MINING LTD.  - 

H o l e  No: DH - 54 - 6 Lab. No.: 77 - 1033 Date. February 21,  1977 - 

H . G . I .  REMARKS 

93.4 A i r  Dr ied Basis 

Dry Basis - - -  

4 

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

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

78.2 0.7 32.0 0.93 0.93 78.2 3 2 . 0  

78.2 - - -  32 .2  0.94 78.2 32 .2  0.94 

21 . 8  0 .8  18.4 0.97 100 0 29.0 0.94 

. --- x 65m’ 

21.8 - - -  18.6 0.98 I 100.0 129.2 ( 0 . 9 5  6 5 m  x 0  

SIZE / RAW ANALYSES 
I 

A . D . 6  

D. B. 

A . D . B  

D.B: 

S. G .  

-1.40 

1.40-1.50 

1.50-1 .60 

+1.60 
c 

1 

Cumulative 
d 

w. ”/c A s h  7< Wt.”/o R . M % ( A s h %  V .M$ F.C.% S . %  

52.6 1 . 0  5.0 34.9 59.1 1.07 52.5 5 .0  A . D . e  

52.6 - - -  5.1 35.4 59.5 1.08 52.6 5.1 I D . B .  

- 3 , 4  O a 8  - 13.4 27.8 58.0 1.02 56.0 5 . 5  A . D . B .  

3 . 4  - - -  13.5  28.0 58.5 1.03 56.0 5 . 6  D.B. - 

62.5 7-0 A.D.B .  6 . 5  0.7 ____ 20.c - - - - - - - - _  -- 
20.1 - - -  - _- - -  62.5 7.1 C . B .  

l O O . O l  30.2 1 D * S *  

- - -  6 .5  

37 .5  0.8 68.2 - - - - - - - -  100.0 30.0 A.D.B .  - 
3 7 . 5  - - -  6 8 . 8 -  - - -  J - - -  - -  
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Warnock Hersey Professional cervices Ltd. 

, 

____ -_ ___ ___ - 
HEAD RAW ANALYSIS 

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

0.7 
- - -  25.3 24.1 50.6 0.76 - - -  Dry  Basis 

25.1 24.0 50.2 0.75 85.8 A i r  Dr ied Basis  

c' 

2 6 . 0  

26.2 

19.7 

19.8 

b" 

0.75 A .D .B .  j, 0.75 83.1 26.0 

0.75 83.1 26.2 0.75 D.B. 

0.81 100.0 24.9 0.76 A.D.B. 

0.82 l C O . O  25.1 0.76 D.E: 

- _- 
SIZE / RAW ANALYSES 1 

1 I 

16.9 

16.9 
65m x 0 

Wt. % R .M.% 
F r a c  t ion Size I I 

0.7 
- - -  

I I 

1 9 . 1  

1 9 . 2  

29 .8  

1 -83 .1  I 0 .6  
x 65 m 

25.2 55.1 0.96 66.6 8 . 5  ' A .D .B .  

25.4 55.4 0.96 66.6 8 .6  D . B .  - 
73.2 1 0 - 5  A . D . B .  - - - - - - - -  

I - _ _  I 83.1 

CUWU LAT IVE 
A s h %  1 S. % 1- 

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

SINK - FLOAT ANALYSIS: 2' x 65 A/". I 7 

57 .6  

157.6 
-1 .40 

.40-1 .50  

__ 1.50-1.60 

0 .6  

- - -  

0 . 8  

0.9 

I 6 .9  1 31.7 1 60.6 1 1,02! 57.6 I 6.9 1 A . D . B .  



L o b  No 8296 D a t e  Feb/  77 

Client: Warnock Hersey  

Sample Identi f icat ion: 77-1034 

Start ing Temperature "C: 350 

Softening Temperature " C :  360 

Max. Dilatat ion Temp, " C :  434 
Contraction : 21 

Dilatat ion %:  

Flnal Temperature "C :-- 

G. Fac tor :  

_. 
i t l e  

RUHR DILATOMETER TEST 

300 

t' 

250 

2 0 0  

I50 

I00 

5 0  

0 

Date 

Drown 



Warnock Hersey Professional Services Ltd. 

___- 
R.Ivl.% Ash% 

0.8 21.9 

- - -  22.0 

166 

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

24.8 52.5 0.79 

25.0 53.0 0.80 - - -  Dry Basis 

82.3 A i r  Dried Basis 

ELCO MINING L T D  

+ 

Wt. % Size 
Fract ion 

83.3 

83.3 

16.7 

I 16.7 

2'' x 65 m 

65m x 0 - -  

I 

CUfVULATIVE 
R . M . %  A s h %  S .  % 

wt. "/o A s h %  s. % 

0.6 23.2 0.74 83.3 23.2 0.74 A.D.8- 

- - -  23.3 0.74 83.3 23.3 0.74 

0.7 16.0 0.87 100.0 21 . 9  0.76 A . D . E  

- c -  16.1 0.88 100.0 22.1 0.76 

D. B. 

0 . 6 :  

SINK - F L O A T  ANALYSIS. X''  x 65 W 
1 

Cu rnul a t  ive 

R . M % A s h %  V.M.% F . C %  C . %  wt. "/o 

0.7 6.9 28.8 63.6 0.87 64.0 6 .9  I A . D . 8 .  

- - -  6.9 29.0 64.1 0.88 64.0 6.9 1 D.B.  

0 .5  21 .1  25.5 52.9 0.82 72.8 8.6 A .D .B .  

1 

21.2 25.7 53.1 0.83 72.8 8.6 D . B .  - - _  

0.7 26.6 - - - - - - - - - 78.6 9.9 A . D . B .  

- - -  26.8 - - - - - - - - -  78.6 10.0 D . 6 .  

0.7 65.7 - - - - - - - _ _  100.0 21.9 A . D . 5 .  - 
- - -  66,2 - - -  _ - -  - _ -  100.0 1 2 2 . 0  D . 3 .  

5 .  G .  

E5.1. S o f t e n i n g  Max.  Di1. 
Coal 

Temp.("C) Temp.("C) - - -  __-__ ---- 

-1.40 

: M a x i n u m  Maximum 
Contr. % D i l .  % G . N o .  
- -_ .  - - ___ _ _ _ _ _  

0.019 356OC 437OC 23% 247% 
-- -- 

.40-1 .50 

-. 

1 .093 
I 

1 .50-1 .60 

$1.60 

M t  .% 

64.0 

64.0 

8 . 8  

8 . 8  

5.8 -- 

5.8  

21.4 

21.4 

c- 

-__ 



1 'Lab. N o . 2 9 7  -, -,-i Date F e b . 2 / 7 7  

I Client: Warnock ~ _ _ _  Hersey 

Sample ldentif icat ion I 77-  1035 

Star t ing Temperature " C :  

Softening Temperature " C :  

Max. Dilatation Temp. O C :  

Contraction : 

Dilatation % :  

Final Temperature " C :  

G. Factor: 

aD BIR-I-LEY ENGINEERING (CANADA) LTD. 
- 

r i f l e  ~ l l D a t e  

RUHR DILATOMETER TEST 
Drawn 

I 



i 

- tHEAD RAW ANALYSIS -__ -- 
R.M.% Ash% V.M.% F . C  % S.% H . G . I .  REMARKS 

0.7 

- 
40.7 20.4 38.2 0 . 8 6  76.8 A i r  Dried Bas t s  

- - -  Dry Basis - - -  41 .O 20.5 38.5 0.87 

I 

< 
Size 

Fraction 
Wt. "/o 

86.5 

86.5 

13.5 

13.5 

% I 1  x 65m 
r 

6 5 m x  0 

Ash % CUWULATIVE 
S. % 

Wt. % I Ash "/c S .  % 
42.1 

42.4 

26.8 

0.81 86.5 42.1 o.81 

0.81 86.5 42.4 

1.05 100.0 40.0 0.84 A.D.B. 

0.81 D. B. 

1 

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

1.3C1 

1.12 

1.13 

- -  

- -  

- -  
- -  

29.7 5 . 0  1 D.B.  

35.9 6 . 6  A.D.B.  

35.9 6 .6  

40.0 8.7 A .D.B.  

40.0 8.7 

100.0 45.5 1 A . D . B . .  

100.0 45.8 1 D . 9 .  

D.B .  

D . B .  

3 

- - -  

0.7 

- - -  

0.8 
- - -  

14.6 27.0 

26.7 - - -  
26.9 - - -  

70.0 - - -  

70.5 - -  - 

. - _.~--~__ ~ " 

Warnock Hersey Professional Services Ltd. 

I 1 ~ 

SJZE / RAW ANALYSES 

R . M . %  

0.6 

0.6 

27.0 I 1.,06 I 100.0 1 40.3 1 0 . 8 4  I D.B: I 

wt .% 

29.7 0 .6  I 5 . 0  132.8 61 .6  

62.0 - - -  I 5.0 133.0 
I I 

29.7 

6 .2  

6 . 2  

-_ 0.5 I 1 4 3 1 2 6 . 9  58.1 

58.4 

4.1 

4.1 
-__ 

60.0 

60.0 

-- 

___ 

---__ ___ __ - - ~ _ _ _ _ _ _ _  

COMPOSITE 2'' x 65 m F L O A T S  @ 1.50 S.G., A.D.B .  --_- . ---__ - ~ - _ - _ _ _ _  

E'c.1. 
T e m p .  (OC) . Temp. - ("C) Contr . -_ - - - _____ 

1 104 
14% 1 :092 

9 0.01 1 353OC 438OC 
359% - c_- 434% 12% 

/ 

- _ - _ _  ._ .________ __ 
Duplicate Hun ------- 1 .098 - Average 





' Lab  No 82988 

Client: Warnock Hersey  

Sample Identi f icat ion: 77- 1036 

Start ing Temperature " C :  350 

Softening Temperature "C:  359 

Max, Di latat ion Temp. " C :  434 
Contraction "/" : 12 

Dilatat ion %: 213 

Final Temperature O C :  

G. Factor :  1.092 Average - 1 . o  

L 

- 300 

- 
- 
.. 
- 

.* 

- 250 

- 200 

- 

- 150 

BIRTLEY ENGINEERING (CANADA) LTD. 

r i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



L 

Warnock Hersey Prohsional Services Ltd. 

-- 

H E A D  RAW ANALYSIS 
~ __-___ 

R.N\.% Ash% V.M.% F . C  % S.% H . G . I .  REIlvZARKS" 

1.1 25.1 23.2 50.6 1.04 90.6 A i r  Drled Basis 

- - -  25.4 23.4 51 .2 1 .05 - - - D r y  FqC3:,is - 

4 

Wt. % Size 
Fraction 

83.9 

83.9 
x 6 5 ~ -  

16.1 

16.1 

I SIZE / RAW ANALYSES I 

CUWULAT IVE 
R . M . %  A s h %  S. % 

Wt. % A s h %  53. % 

0.7 26.0 1105 83.9 26.0 1.05 A . D . B  

- - -  26.2 1 .06 83.9 26.2 1.06 D.B.  

0.7 17.2 1.00 100.0 24.6 1.04 A.D.B  

- - -  1 7 . 3  1.01 100.0 24.8 1.05 D.B: 

S. G .  

-1 -40 

1.40-1 .50 

1.50-1.60 

L 

- 
C u  mu 1 a t  ive 

wt. 74 A s h  72 Wt.% R.M%iA.;h% V.M.% F . C %  S.% 

67.3 0.6 

67.3 - - -  3.4 28.6 68.0 0.86 67.3 3.4 

2.7 0.8 15.8 24.9 58.5 0.72 70.0 3.9 

2.7 - - -  

1.2 0.8 

4 

3.4 28.4 67.6 0.86 67.3 3.4 A . D . B .  __ 

D . B .  

A .D .B .  

15.9 25.1 59.0 0.73 70.0 3.9 D . B .  

71.2 4.2 A.D.B.  26.0 - - - - - - - - - - 

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

1 1 . 2  

28.8 

I 28.8 
t l . 6 0  - 

* 

71.2 4.2 D.E .  

100.0 25.0 A.D.E .  

- - -  26.2 - - - - - - - _ _  

76.4 - - - - - - - _ _  0.8 
- - -  

i 100.0 25.2 D. 5. 77.0 - - - - - - - - - 



1 
L a b  No 8299 D a t e _ -  Feb.  1 / 7 7  

Cl ient :  Warnock H e r s e l  __ - 
Sample Identi f icat ion: 77-1037 

Star t ing Temperature " C :  

Softening Temperature " C :  365 
Max. Dilatat ion Temp. "C: 
Contraction Yo : 

Di la tat ion %: 

Flnal Temperature "C :- 

G. F a c t o r :  

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

rifle I Date c Drawn 
RUHR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd. 

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

24.1 60.9 1 . o  14.0 

- - -  14.1 24.4 61 . 5  

CORE S P W P L - E  ANALYSIS 

S.% H . G . I .  REMARKS.^ 

0 .83  127.3 A i r  Dried Basis 

0.84 - - -  Dry  Basis 

/,- 

0.80 

0.81 

0.92 

Wt. % A s h %  S.  % 
75.4  15 .3  0 s 8 0  A .D.8 ,  

7 5 . 4  15 .4  0.81 D.B.  

100.0 13 .5  0.83 A.O.B.I 

I 
.______ 

SIZE / HAW ANALYSES I 

24.6  

Size  
Fraction 

% I 1  x 65m 

0.7 7 .9  

8 .0  - - -  

c I 15.4 _ _ -  I 75.4 

A s h %  V.M.? 

I 1 - - 1 1  

F.C.% 

66.7 

67.4 

58.1 

58.5 

- _ -  

- - -  
_ - -  

, - - - 

I 1 .  CUWULATIVE s. % 

Cumul a t  ive 

S.% wt. "/c A s h %  

0.72 75 .9  3 .5  

0.73 75.9 3 .5  

0.71 81 .6  4 . 4  

0.72 81 .6  4 . 4  

- - -  84.6  5 . 2  

- - -  84 .6  5.2 

100.0 15 .3  

100.0 15.4 

- _ -  

- - - 

I 
5 .  G. 

-1 .40  

1 .40-1 .50 

1 .50-1 .60  

$1.60 
A 

SINK FLOAT ANALYSIS. X'' x 65 A,? 

1 
Wt.%I R . M %  

75.9  I 1 . 0  

75.9 - - - 

- _  

15 .4  

15 .4  - - -  

3 . 5  I 28 .8  -* A . D . B .  

D .B .  

A .D .E .  

D . B .  

A .D .B .  

D.E.  

A .D .B .  

D. 9. 

-___ --- ~- 

COMPOSITE % I 1  x 65 m FILOATS @ 1.50 S . G . ,  A.D.B .  .-________ _____ 
DILATATION TESTS 

ES.1. Softening Max. Dtl .  M a x i m u m  M a x i m u m  

Temp.(OC) Temp.(OC) Cont r .  % Di l .  % G. No. _ - - __ - - _  - - _ _ _  

8 434OC 1 1 %  78% 1 .053 
--___ 

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



If 
Lab No 8300 Date- Feb/77  -- 
Client : Warnock Hersey 

Star t ing Temperature " C :  

Max. Dilatat ion Temp. " C :  

Contraction o/e : 

Dilatat ion O L , :  

Final Temperature "C : 

G. Factor :  

300 

< 
- 250  

- 200 

- 150 

- 100 

. 5 0  

- 0  

_- - 

EIRTLEY E N G I N E E R I N G  ( C A N A D A )  LTD. 

i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

HEAD RAW ANALYSIS 

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

0.9 11 . o  30.3 57.8 1 .03 92.7 A i r  Dr ied Basis 

- - - Dry Basis _ - -  1 1  . I  30.6 58.3 1 .04 d 

ELCO MINING 

H o l e  No.: DH. 

SINK - F L O A T  ANALYSIS: X’’ x 65 I’d 

Cu mu1 at ive 
S. G. but.% R .M%iAsh” /o  V.M% F . C %  S . %  but. % Ash%‘ 

80.5 0.9 2.8 32.1 64.2 0.80 80.5 2.8 A . D . B .  

8 0 5  _ - -  2 . 8  32.4 64.8 0.81 80.5 2.8 D.B.  
-1 .40 

.40-1 .50 - 5 .3  0.9 6.8 27.’2 65.1 0.78 85.8 3 . 0  A . D . B .  

5.3 - - -  6.8 27.5 65.7 0.79 85.8 3.0 D.B.  

0 . 4  1 . 0  23.6 - -  - - _ -  - -  86.2 3.1 A . D . B .  

0 . 4  - - -  23.9 - - -  - -  
1.50-1.60 - 

- -  86.2 3.1 D.B.  

13.8 1.0 63.8 - - - - _ _  - - -  100.0 11.5 A . D . B . .  

- -  - - -  100.0 11.6 D.3 .  +’ ‘60 1-13.8 - - - 64.4 - -  - 

CORE SAWF’LE ANALYSIS LTD _. 

54 - 12 Lab. No. -77 - 1039 Date. February 22, 1977 - -. 

Softening Max. Di l .  
Temp. ~ (OC) Temp. (OC) 

on 
Coal 

ES.1. 

__- 

I I 

Maximum Maximum 

___ Contr . % __ 

359OC 434OC 12% 
359OC 434OC 1 1 %  

0.003 

wt. % I Size 
F rac t i on  

Di l .  % -p 
204% 
157% 1.090 

E-z--p= 
79.5 

65m x 0  E%- 

R . M . %  

0.6 

0.8 

Ash % 

12.1 

12.2 

8.8 

8.9 

s. % 

1.01 

1.02 

1.02 

1 .03 

CUW.ULATIVE 

79.5 1 :::; I ;.o; 
100.0 

100.0 11.5 1.02 

, 

A . D . B .  

D.B. 

A .  D. B. 

D.B. 
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Lab No. 8301A Date  Feb.  4 / 7 7  

Client : Warnock Hersey 

Sample Identi f icat ion: 77- 1039 

ritle Date 

Star t ing Temperature "C:  35O 
Softening Temperature " C :  359 
Max. Dilatation Temp. "C:  4 3 4  
Contraction : 12 

Dilatat ion %: 204 

Final Temperature "C : j)I. 
G. Factor :  1 .  

- 
O 
- 

I00 

5 0  

0 

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

RUHR DILATOMETER T E S T  



8 d?lm--- --- 

Warnock Hersey Professional Services Ltd. 

ELCO WINING 1-7-C.. 
(F4 

Elk  River Coal Froiect 1976-77 

DRILL CCRE ANALYSIS 

Sample Identification. DH 55 - 1 
.' 

Warnock Hersey Lab. No. : 76  - 11304 

TABLE I Raw Coal Iiead Sample 2" x 0 

---I---, 76 DRY E2ASIS 
__ 

AIR DRIED BASIS 

AIR DRIED BASIS I DRY B A r [  

Spec. Grav. 

/S ink Float 

1.40 
1.40 1.50 

Weight% 

55.8 
8.3 

___- 

0.0  O e 8  12.9 
0.8 21 .3  

- - _- 
- -  I - -  

I - -  
_ _  

. ~. --_ - . 

__-- 

V.M.  

34.8 
31.9 
28.7 

_ -  

1 .- - - - 
._ - . . 

I DRY PASIS I _____  __ 

F . C .  Sulphur ASH V.M.  F . C .  Sulphur 

6.0 35.9 58.1 0.71 
58.41 49.2 54.3 . C ) : i q  0.65 21.5 13.0 

32.2 28.9 49.6 54.8 0.66 0.62 

____-. _-- 

- -  - -  57.0 - - - -  _ _  
__ -._I_ - 

_ _  _ -  - -  - _  23.2 _ _  
- - -~ ~. _______ -- 

I DI LA-T A-1- 1 ON 



Lab. N o . 8 0 9 3  031e-J sn /77  

Client: WarnocG H e r s e y  

Sample Identi f icat ion: 76-1 1304 

Start ing Temperature O 

Softening Temperature "C: 360 
Max. Dilatation Temp, "C: 438 
Contraction o/o : 

Dilatation %: 

Final Temperature " C :  

G. Factor :  

O/O 

3 0 0  

r' 

250  

200 

150 

I00 

5 0  

0 

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

~- 
Date Fi t le  

Drawn 
RUHR DILATOMETER TEST 



Moist. AstI V.M.  F. C .  S u l p h u r  H.G. I .  l - ~ $ ~ ~ ~ ~ ~  _I_-- _____ 74.6 ' 

A s h  V. M. F . C .  S u l p h u r  

29.2 25.4 45.4 Oi56 -3 
85.1 
14.9 

0.8 31 .O 0.50 
0.8 19.3 0.59 

6.2 
8.6 

34.2 59.6 
35.2 56.2 

21 .9 29.4 
68.1 _ -  

48.7 
- -  

Warnock Hersey Professional Services Ltd. 

Elk R i v e r  Coal F'rcjlcct 1 9 7 L - T 7  ______ -- ELCO WINING I-TU.. 
(" --- 

DRILL CCRE A N A L Y S I S  .' 
W a r n o c k  H e r s e y  L a b .  No.: 76 - 1 1  305 S a m p l e  Iden t i f i ca t ion -  DH 55 - 2 

TABLE I R a w  Coal }Head S a m p l e  %'I x 0 

AIR DRIED B A S I S  % DRY BASIS I f 

T A B L E  TI S c r e e n  A n a l y s i s  
DRY B A S I S  a AIR DRIED B A S I S  

Size 

?p x 65 
35  x 0 

-- - t 1 __ -. . 

31 .2 0.56 
19.5 1 0.60 1 

I 4 

1-OTAL 29.4 I 0.51 I 
* T A P L E  111 F l o a t / S i n k  2' x 65 F r a c t i o n  

DRY BASIS AIR DRIED BASIS 
1------ I S p e c .  Grav.J ____ -____- 

S u l p h u r  F . C .  S u l p h u r  V.M.  A s h  

6.1 
3.5 
21.7 

_ -  

33.9 
34.9 
29.2 
- -  

59.2 
55.7 
48.3 
_ -  

0.64 
0.61 
0.57 
- -  

0.65 
0.62 
0.58 

- -  

TABI-E IV C u n i u l a t  ive 1 .60 F l o a t  

D I LATAT I 0 N 

- I  t ; - rd tw<A-r  iifiE Oc 

Di 1 ata t ion 



1 

I 

-ab. No. 8094 Date Jan177 
Client :---_---p Wa rnock He r s e y  

Sample Identi f icat ion: 76: 1 1  305 

S t a r t  i ng Temp e r o t u r e c : 3  5 0 

Softening Ternperature OC:-360 
M a x .  Dilatat ion Temp. O C :  440 

,ontraction o/o :- 22 

I l l a ta t i on  'Yo: - 195 
-. 
- ina l  Ternperature "C : 
5. Factor :  1.087 

I- 

"/o 

300 

2̂  

250 

200 

I 50  

I00 

5 0  

0 

BIRTLEY ENGINEERING (CANADA) LTD. 

t l e  -----, a t  

RUHR DILATOMETER TEST 
Drawn 

I 



Moist .  Ast l  V.M.  F. C .  Sulphur H . G .  I .  ____ Ash V. MY F . C .  Sulphtir - ._. 

~ - 

_.____ -__- ~- 

0 . 8  16 .6  27.6 55.0 0.92 128.0 16 .7  27 .9  55.4 0 .I 93 

17 .4  
12.4 

0 .93  
0.84 

Ash 

3 . 9  
7 . 6  

1 1 . 2  
_ _  _ -  18.4 

_I-__ 

100.0 - -  

___ 

V .M.  F . C .  Sulphur 

34.1 61.1 0.99 
27.4 63 .9  0.95 
25.7 62.2 0.93 
- -  - -  - -  

_ _  - -  - _  

3 . 9  
7 .7  

1 1 . 3  
6 7 . 9  

34 .4  61.7 
27.7 64.6 
25.9 62.8 

- -  - -  

Warnock Hersey Professional Services Ltd. 

ELCO M I N I N G  L 7 0 . .  _- * Elk  R ive r  Coal P r o ~ e c t  1976-77 

D R I L L  CCRE ANALYSIS 

sample Identif ication. DH 55 - 3 Warnock Hersey Lab. No. : 76 - 1 1  306 
i 

T A B L E  I1 Screen Analysis 

AIR DRIED BASIS DRY BASIS  

M'eight % I Mois ture ASH I Sulphur AS t - i  Sulphur Size 

2'' x 65 17 .5  
12.4 

0.94 
0.85 

15.9 0.91 

PTAFLE I I I  Float/E;ink v 1  x 65 Fract ion 

AIR DRIED E A S I S  Spec. Grav. 

S i n k  Float Sulphur 

1 .oo 
0.96 
0.94 
- -  

1 .40 
1.40 1.50 
1.50 1 .60  
1.60 

TOTAL 
__- 

T A B L E  TV Cumulative 1 .60 Float  

- - -- 
C of-t en i n g 1 n i t  i a1 



Final  Temperature "C : 

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

1 

Lab.  No. 8095 Date J a n / 7 7  

Cl ient :  Wa r n o c k  He r s 3  

Sample Iden t i f i ca t i on :  76- 1 1306 

S ta r t i ng  Tempera tu re  " C : 2 5 0  

Sof ten ing Ternperature OC:-366 

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

Contract ion : 

Di la tat ion %: - 

I O/O 

300 

r' 

250  

200 I 

150 

I00 

5 0  

3 

-__. 

EIRTLEY ENGINEERING (CANADA) LTO. 
.- 

r i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

F M I  F. C .  I Sulphur I H .G.  I .  
I I I 

ELCO M I N I N G  LTD..  __-- 64- 

Ash I V. M. 1 F .C.  I Sulphur 
I 1 I 

Elk River Coal Proiect 1978-77 

52.4 
26.7 

DRILL CCRE ANALYSIS 

0.71 
1.02 

S a m p l e  Identification. DH 55 - 4 

-____ - -__ 
Moist. Ash V .M.  F .C .  Sulphur 

0.8 3.6 35.0 60.6 0.81 
1 . o  7.4 28.2 63.4 0.77 
0.8 22.8 23.8 52.6 0.73 
- -  _ -  - _  - -  - -  

___ - 

_ -  - -  - -  - -  _ -  
_____ 

Warnock Hersey L a b .  No.: 76 - 11307 

-- 

ASH V.M.  F C .  Sulphur 

3.7 35.3 61.0 0.82 
7.5 28.5 64.0 0.78 
23.0 24.0 53.0 0.74 

- -  _ -  82.8 - -  

54.9 - -  - -  - -  

TABLE 1 Raw Coal Head Sample x 0 

TOTAL 

________ 
AIR DRIED B A S I S  

100.0 

21.3 I 31.1 I 0.72 I 103.8 147.1 I 21.5 I 31.41 0 ! 7 2  

Size 

"/o DRY BASIS 

TABL-E 11 Screen Analysis 

AIR DRIED BASIS 

52.0 0.69 I 26.5 1 1.01 

PTAEXE I I I  Float/Sink XIf x 65 Fraction 

DRY EASIS 

ASH I S u l p h u r  

!Sink Float 
-. 

1 .40 
1.40 1.50 
1.50 1.60 
1.60 

d 

48.5 I 0.76 

We i g tit% 
_____- 

30.6 
2.8 
2.6 
64.0 

AIR DRIED B A S I S  I DRY B A S I S  

TA.HI.LE IV Cumulative 1 .60 Float 

in coal) 

____ 

8 0.01 6 

DJLATAT ION 



Lab. NO. 8096 Cl a ! e J an / 7 7 
Cl ient :  Warnock H e r s e y  

Sample Ident i f icat ion:  7 1 - 1  1307 

Star t ing  Temperature " C :  35 

Sof ten ing Temperature "C: 

Max. Dilatat ion Temp. " C :  

Contraction "/" : 

Di la tat ion %: 

Fina l  Temperature "C : 

G. F a c t o r :  

I 

___ aD BIRTLEY ENGINEERING (CANADA) LTD. 

Title Date 

Drawn 
RUHR DILATOMETER TEST 



0.9 
1.0 
0.8 

4.2 
10.7 
21.2 

Warnock Hersey Professional Services Ltd .  

ELCO MINING LTD. .  * Elk River Coal Project 1976-77 

DRILL CCRE ANALYSIS - .- 
Sample Identification. DH 55 - 5 W a r n o c k  t4ersey Lab. No.: 76 - 1130E - - 

TABLE I Raw Coal Head Sample % ' I  x 0 

0.84 92.7 62.3 0.85 

TARLE I1 S c r e e n  A n a l y s i s  

Size 
- 

x 65 
55 x 0 

TOTAL 

____- 

Weight % Ivl o i s tu  r e  ASH 

78.7 
21.3 

100.0 
__-- - 

0.7 
0.8 

1 1  .8 
10.4 

*- TAPLE I l l  Float/Sink ?dt' x 65 F r a c t i o n  

DRY B A S I S  I I Soec.  Grav.1 AIR DRIED O A S I S  
-__ 

59.4 

V.M.  

30.1 
27.8 
24.2 

____ 

_ _  

F . C .  Sink lyy;ti Weight% _- 

82.3 
1.40 1.50 3.5 
1.50 1.60 2.7 

M o i s t .  Ash S u l p h u r  

64.8 
60.5 
53.8 

1.04 
0.98 
0.85 
- -  

11.21 - -  

TARLE IV Cumulative 1 .60 Float 
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