


Warnock Hersey Professional Services Ltd. 

ELCO WINING L T D . .  __- s4 

- 

F C. 

68.0 
59.8 
5 4 . 4  
_ _  

- -  

64.6 
- 

30.7 

Elk  R i v e r  Coal F ' ro~ec t  19713-77 

DRILL CCRE ANALYSIS 

S a m p l e  Ident i f ica t ion .  - DH 61 - 1 Warnock  H e r s e y  L a b .  N o .  : 76 - 11309 

TABLE I R a w  Coal I lead S a m p l e  %I1 x 0 

c' 

S u l p h u r  - 

0.86 
0.80 
0.72 
- -  

- -  

____ - 

AIR DRIED BASIS T--- 76 CIRY BASIS r-- t 

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

 TABLE I I I  F loa t /S ic ik  V 1  x 65 F r a c t i o n  

AIR CRIED G A S I S  / s p e c .  Grav. 1 
S i n k  F loa t  A s h  V.M. 

6.7 25. 1 
19. is  2 0 . 4  

7 . 4  0 .6  28.0 17.3  

._____ - -. - - 

_ _  - _  

1 . 4 0  
1 .40  1.50 
1.50  1 .00  
1 .60 36.6 

TOTAL 100.0 _ _  

TABL-E IV C u m u l a t i v e  1 .60 F lua t  

F.C. 

6 7 . 6  
5s. 5 
5 4 . 1  
- _  

- -  

S u l p h u r  

0.85 
0.79 
0.72 
_ _  



. _  I Lab. No. 8098 D a t e -J a n / 7 7 
Client : Warnock He r s e y  

Sample Identi f icat ion: 76-1 1309 

350 S t ar t ing C :-- 

So f t en i n g Temp e r a t u r e O C : 3 7 2  

Max. Dilatat ion Temp. " C :  4 4 4  

-_ 
Tern p e r a t  ur e -_ 

-- 
-_ 

Contraction "/" : 19 

Dilatat ion "/" :- 98 
-- 
r 

Final Temperature " C :  -_ 

G. Fac tor :  r- 1 . 0 6 3  

i 
I 
L 

O/O 

300 

< 

250 

200 

I50 

I00 

5 0  

0 

a&)) DIRTLEY ENGINEERING (CANADA)  LTO. 

-__ 
it le  

RUHR DILATOMETER TEST 

Date 

~~ 

Drawn 



Warnock Hersey Professional Services Ltd. 

Elk R i v e r  Coal P r o j e c t  1976-77 ELCO WINING L l D . .  
/4 

DRILL CCRE ANALYSIS 
d 

W s r n o c k  H e r s e y  L a b .  No.: 76 - 1131 0 Sample Iden t i f i ca t ion .  DH 61 - 2 

T A B L E  I Raw Coal Mead Sample k?’ x 0 
- - -.____ 

AIR L?RlED t3AC.I-C; 1 
V.  M. I F.G. 

I----- 
0.5 25.21 20.7) 53 .6  I 0.72 1 1 0 5 . 9 ’  125.3  20.8 I 53.9 

TABLE 11 S c r e e n  A n a l y s i s  

________ 
S u l p h u r  

___- 

0.72  
0.72 

- ~ _ _  
Size f Weigh t  % 

- 
x 65 82.8 

35 x 0 17 .2  

I 0.72 TOTAL., I 100.0 
__- 

64. TAt31-E I l l  F l o a t / S i n k  k?! x 65 F r a c t i o n  

AIR DRIED 13ASIS Spec.  Grav. 

S i n k  F l o a t  

1.40 
1.40 1 .50  
1 . 5 0  1.60 
1.60 

7-OTA L 

7-- ___-- 

Ash1V.M. 1 F .C .  I S u l p h u r  Neigh@ 

61 . 5  
5 . 5  
3 .0  

30.0 

100.0 

____- 

___- 

M o i s t  

0.7 
0.6 
0 . 5  
_ -  

24.5 70.8 0.82 
20.5 61 .7 0.84 
18 .2  56.1 0.78 

- -  _ -  - -  74.8  

- -  - -  - -  27.1 _ -  

1 .60 Float TAHL-E IV C u m u l a t i v e  

-- D i I at a t  ion C: on t ra ct I sn 0 I 1 a t  c7 t i o i i  ---t _ _ _ ~  __-. _ _  



G.  

i f 11 
*--- I !  
I t  

~ 

1 U 

1 
- I - - -  

1 
Lab. No 8099 Date J a n .  2 2 / 7 7  

Client: Warnock Hersey 

Sample Iden t i f i ca t i on :  

Star t ing Tempera tu re  "C :  350 

Softening Tempera tu re  "C:  j83  
Max. Di la ta t ion Temp. " C :  446 

Contract ion "/" : 

Di la tat ion %: 

Fmal  Temperature "C : 

Factor : 

BIRTLEY ENGINEERING (CANADA) LTD. 
i 

.. 
i t le 

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

20.9 

100.0 

_ _ _ _ _ ~  _____ 

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

A S H  S u l p h u r  

13.5 0.43 
9 . 3  0.42 

___ 

_ -  - -  

Elk  R i v e r  Coal Proiect 1976-77 

Weight% 

3 .5  
10.4 

___ 
100.0 

D R I L L  CCRE ANALYSIS - 
t <  

- __-___ 
M o i s t .  Ash V.M. F . C .  S u l p h u r  

0.7 25.1 16 .6  57 .6  0.53 
_ -  _ -  _ _  _ _  - _  

___ 
- -  _ _  - _  - -  _ _  

S a m p l e  Iden t i f i ca t ion .  DH 61 - 3 

A S H  V.M. 

5.3 21.9 
17 .5  18.8 
25.3 16.7 

___- 

64.5  - -  

1 3 . 1  I 

W a r n o c k  H e r s e y  Lab. N o . :  76 - 1 1 3 1  1 

F C .  S u l p h u r  

72.8 0.60 
63.7 0.58 
58.0 0.53 
- -  - -  

._____ 

- -  - -  

0.6  1 12.61 19.6 I 67.2 I 0.40 I 111.7 ' 

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

T A B L E  11 r AlR DRIED I3AC-lS 
. 

Size 
- 
?Qt x 65 
65 x 0 +-- 
~ O T A L  

pTABLE 111 F l o a t / S i n k  ><I1 x 65 F r a c t i o n  
_-___ 

S p e c .  G r a v .  

S i n k  F?loat 

1.40 
1 . 4 0  1 .50  
1.50 1.60 
1 .60 

TOTAL 

12.7 19.7 67.6 0.'40 

ASH 

13 .6  
9 . 4  

12.7 

S u l p h u r  

DRY E A S I  I 

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

I O N  

________- 
M a x i m u m  

Di 1 a t a t  ion 

7.------i PER CENT 1 1  G ' 1  

M a x  i mu m 
Con t r a c t i o n  

Max t ni u 17: 
D t 1 a t a t  ion 

fr AC 1- 0 F 



L 

Lab No 8100 Date Jan/77  

Sample Identification: 76- L131 1 

Star t ing Tempera tu re  " C :  350 

Softening Ternperature " ~ : 3 9 8  
Uax .  Di la ta t ion Temp. " C :  - - -  

15% @ 442"  Zontraction o/o : ___ 
---  l i t a t a t i o n  o/o: 

-1nal Temperature "C: 
;. Factor :  

_ .  

- - -  

- 
O/O 

300  

< 
250  

i 
200 

I50 

I00 

5 0  

0 

- a$m BIRT-LEY ENGINEERING (CANADA) LTD. 

_. -____ 
'le 

RUHR DILATOMETER T E S T  

Date 

- 
Drawn 



- 

Warnock Hersey Professional Services Ltd. 

ELCC W I N I N G  L7E. .  -_ __  .$" -____ 
Elk River  Coal Proiect  1976-77 

D R I L L  CCFIE ANALYSlS 

S a r n p l e  Identtficatton. DH 61 - 4 Warnock Hersey L a b .  No.: 76 - 1 1 3 1 2  

- _____ __ 
r' 

_ _ _  

TAEL E 11 Screen Analysis 

.. -__ 

Spec. Grav. 

Sink Float 
__._ 

1 .40  
1 . 4 0  1 .50  
1 .50 1 .FSO 
1 .60 

T O T A L  

0.5 I 20.8 

We i g h t  "/o 

58.1 

_____.. 

9 . 8  
6 .5  

25. c; 

100.0 

F . C .  

73 .4  
64 .9  
60.4 

_ -  

yculphu 

0.59 
0.50 
0.48 
_ _  

- 

- _  

r 

-. 

ASH 

57.8 

21 .5  

1 6 . 9  65.3 
15.1 60.7 

Sulphur 

0.68 
0.50 
0.48 

- 

- -  



C 

OC 

00 I 
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1 ooz 
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Ol.0 



Warnock Hersey Professional Services Ltd. 

E l k  R i v e r  C ' m l  Proiect 1976-77 ELCO h / * I N I N G ,  L T D . .  
._____ n 

.' 
Warnock I-iersey Lab. N o .  : 76 - 1 1  280 
___--I__ 

Sample  Iden t i f i ca t ion .  DH 62 - 1 

-TABLE I Raw Coal l{ead S a m p l e  x 0 

TAF3ILE I1 Screen A n a l y s i s  

- -. 

Size  
~ - 

x 65 
65 x 0 

. 

A S I i  

37.1 
18.9 

_ ~ _  ~ 

36.8 
18.7 

33.5 
.. . ._.. .. 

0.52 1 IT-OTA I- _ _  

DRY BASIS 
. 

s.Lll ~ l ! l C J l  _____ 
0.93 
0.71 
0.46 
- -  

AS1 I Ash V . M .  F . C .  V .M.  

65.0 
57.1 
51 . E  

0.92 
0.70 
0.45 
_ _  

4.4 
14.2 
2 . g .  8 
78.8 

65.7 
57.5 
51 .9 
- -  

29.5 
28.1 
23.1 
- _  

-~ 

_ -  

29.9 
28.3 
23.3 
- _  

35.7 

I -  . 5 . J . 

8 0.01 8 

. - . . . . . . . - . 



4- 
Sample Iden t i f i ca t i on :_76- l  1280 Cornp.8- 

S ta r t i ng  Temperature " C :  350 

Sof ten ing Temperature " C : -  

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

D i la ta t i on  %:.-.- 

F ina l  Tcrnperature " C :  

300 

2 5 0  

200 1 

150 

I00 

5 0  

--__ am RIRTLEY ENGINEERING ( C A N A D A )  LTD. 

~ _ _ -  - 

i t l e  Date 

Drawn 
RUt iR DILATOMETER TEST 

- 



1-- C .  

66.4 

- S u l p h u r  

0.70 

Warnock Hersey Professional Services Ltd. 

Eli\ R i v e r  C ' c m l  Proiect 1976-77 

4 

W a r n o c k  I-{ersey L a b .  N o . :  76 - 11281 S a m p l e  Ident i f ica t ion .  DH 62 - 2 

_ _ _ _  ___ ___ 
S u l p h u r  7 ASH 7 S u l p h u r  ASH 

+----t- -- 
___._ - 

x 6 5  1 82.6 I 0 .5  22 .0  
17.5 

0.60 22.1 0.60 
0.61 1 17.6 1 0.61 

- -  1 21.3 1 0.60 
- -  I 

----I 
___ 

DRY BASIS 
__ 
Spec. Grav.  

S i n k  Float 

1 .40 
1.40 1.50 
1.50 1.60 
1 .60 

- __  __ - 

- - - - .. -. - -- 

V . M .  

29.1 
26.9 
22.6 5 . 8  28.0 

TOTAL 
_______--. 

I - -  I - -  100.0 _ -  

TABLE IV C u m u l a t i v e  1 .60 fzloat 

1 1  c; 1 1  

FA C T Ci F 
fVta x t r rnu n-- 
C'( m t  r a c t  i on 

M a x  t nnun- 
C I ! a ta t ion __-- __---___ __-- 

8% 0.015 



[ I  8069 
Lab .  No 

W a r n o c k  H e r s e y  L t d .  c Ii e n t :-.--__------ ____ 

Sample  I d e n t i f i c a t i o n .  76 - 11281 ComP. 

S t a r t i n g  T e m p e r a t u r e  "C :  350 
S o f t e n i n g  Te rnpera tu re  "C:- 3 67 

Max .  D i l a ta t i on  Temp.  " C :  435 
2 3  Cont rac t i on  % : 

240 D i l a t a t i o n  "lo: I_______ 

F i i l a l  Ternpera ture  "C : ______ 

8 x6 5- 

1.075 G. F a c t o r :  

- i t l e  

RUHR DILATOMETER TEST 

"/o 

3 0  0 

250 

200 
I , 

I50 

I00 

5 0  

0 

Date  

Drawn  

I 



Warnock Heisey Professional Services Ltd. 

E l k  R i v e r  Cual Pro jec t  1976-77 

DKII. L CCRE ANALYSIS 
r' 

W a r n o c k  t i e rsey  Lab. No. : 76 -- 111 282 Sample  Ident i f ica t ion .  DH 62 - 3 

T A B L E  I Raw Coal I {ead Sample 5$" x 0 

90.6 62.0 0!88 
__ .___ __- 

T A E L E  1 1  S c r e e n  Analysis  

Weight  % I M o i s t u r e  I ASH S u l p h u r  S i z e  

% ' I  x 65 
35 x 0 

____ - 

0.90 
0.83 

TOTAL - -  

m T A F L E  111 Float,/_Cink X'' x f15 F r a c t i o n  

DRY BASIC; I SDec. Grav.1 AIF? DRIED BASIS 

N o i s t .  I=.c. 
66.7 
55.5 
47.8 

__  __ 

- -  

F C .  S i n k  f-loat Sulphur 

0.82 
0.80 
0.78 
- -  

_I____ 

- -  
_I__ 

Weight% 

83.8 
7.1 
2.2 
6.9 

-- 

1 .40 
1.40 1.59 
1.50 1.60 
1 .60 

0.5 
0.6 
0.6 
- _  

4.2 I 28.8 
25.8 A::: 1 22.8 

63.1 - -  

67.0 
55.8 
48.1 
- -  

TOTAL 
.___ __- 

100.0 9.8 1 - - 

TABLE IV C u m u l a t i v e  1 .60 Float. 

F . 5 . I . 

8 16 0.028 



t 

i t l e  

b" 

Date 

8070 Date-- Jan /77  

76 - 11282 

Lab No ____ 

client: Warnock ___-________ H e r s e y  L t d .  - -- 

Sample Identi f icat ion: 

S t ar t  i ng Tein p e ra  t u r e " C : 

Softening Temperature "C: 

Max. Dilatation Temp. " C :  

350 
355 
441  

28 
Contraction "A : 

Dilatat ion o/o:pp 
2 35 

ti Final Ternperature "C: 
I .085 

G.  Factor :-- __ .tt 

RUHR DILATOMETER TEST 
Drawn 



Warnock Hersey Professional Services I-td. 

30 .3  
6 . 8  

0 . 6  
0 . 8  

E I I ~  kiver C , c ) a I  t ' ro iect  1976-77 E L C O  W I N I N G  I- T O . .  _____ t- 
D R I L L  CCRE ANALYSIS 

TABLE I Raw Coal \--lead Sarmple x 0  

T A B L E  I 1  Screen A n a l y s i s  
I DRY B A S I S  

. __ 
S i z e  I ASH S u l p h u r  ,C u 1 phci r 

3.44 
8 .10  

I 

36.6  
36.4 

3 .46  
8 .16  

x 65 Ir.--- 36.6  4.41 

Spec. G r a b  

S i n k  Floa 

AIR DRIED BASIC: DRY BASIS _ _ _ _  
SLII phur 
- - - - _ _ _ _ _  

0.88 
0.78 
0.67 
- _  

V . M .  F . C .  - 2 7 . 4 p - i  - - - _ - 

26.6 
23.5 50.0 

____ 

V .M.  ASH F C .  S u l p h u r  Ash 
~~ 

1 .40 
1.40 1.50 
1.50 1.60 
1.60 
~ _ _ _ _ _  

T O T A L  

5 . 6  
1 5 . C  
25.8 
-- 

5.7 
15.1 
26.0 
58.4 

2 7 . 5  
26,8 
23 .7  
- -  

66.8 
58.1 
50 .3  

0.88 
0.79 
0.67 
- -  

37.8 _ -  
I ___- 

T A B L E  IV Cuni l J la t ive  I . G O  F loa t  



' L a b .  No. 8071 Dale Jan/77  .--- 

C l i e n t :  Warnock H e r s e y  __ ~ L t d .  _ _ ~ ~ _  
Sample Ident i f icat ion:  76 - 11283 Camp. 

Star t ing  Temperature "C:  350 -- 

Softening Temperature "C:  364 
Max, Dilatat ion Temp. " C :  442 
Contraction e/o :- 26 

262 Di la tat ion e/o 

Final Temperature "C :-- . 

G. Factor : ~- 
1.086 

300 

250  

200 
i 

150 

I00 

5 0  

0 

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

- _ .  
i l l e  

Drawn 
RUHR DILATOMETER TEST 



t ~~ 

Warnock Hersey Prokssional Services Ltd. 

2 

____ _______ -- 
____.-_____ .__I.~.-- 

t-IEAD RAW ANALYSIS 
___ ~ ~ - _ _ _ -  

F.M..L Ash./, V . M . %  F . C  % S.% H.  G .  I .  R E N A R K 3  

113.5 A i r  Dr i ed  Bas i s  0.9 22.6 23.1 53.4 0.58 

- -  22.8 23.3 1 53.9 0.58 - - -  D r y  Has i s  I 
-.-- 

Size 
F r a c t i o n  

!!\It."/. R. M,"!-! 
_. 

63.5 1 . 2  

63.4 - - 
. 7 . 1  -0.6 

7.1 - -  ._. 

3.1 0.9 

3.1 - -  

-. 

- 

26.3 1 . 0  

26.4 - - 
- 
-___ 

2 x 65 
- 

' c u mu I a I L v e 
Ash "/o V .  M.% F.C.% 5 .  01 /C wt. yk Ash 3 

26.5 68.5 0.72 63.5 3.8 1 A . D . B  -__ 3.8 

3 .9  26.8 69.3 0.73 63.4 3.9 I D .B .  

15.4 22.2 61.8.  0.50 70.6 5 . 0  A . D . F .  

15.5 22.3 - 62.2 0.50 70.5 5.1 1 D . B .  

24.7 r -  - -  - -  73.7 5.8 A .D .E .  

25.0 - -  - -  - -  73.6 5.9 C . P .  

______ 
I 

__ 

- -  - -  100.0 22.4 A .D .B .  69.0 - -  

69.7 - - - -  - -  100.0 22.7 D . 9 .  

65 x 0 

- -  90.4 

9 . 6  0.8 

9 .6  - -  

, 
I I I 

CUNULATJVE 
A s h  % 5 .  % 

O/ Wt. y3 A s h  % S. / @  

- -- _- ---.. ----.._--_ 22.3 0.57 90.4 22.3 

22.5 0.58 90.4 22.5 0.58 D e e .  
16.5 0.65 100.0 21.7 

16.7 0.66 100.0 21.9 0.59 D.E. 

___- 

S. G .  

-1 . 40  

1 .40-1 -50 

1 .50-1 .6C 

$1.60 
u-- 



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

Title 

RUHR DILATOMETER TEST 

Date 

D r a w n  



103.1 139.61 20.5 39.9 6.56 

--____ 
S i z e  

?p x 65 
- - 

65 x 0 

Weight % 

80.3 
19.7 

___ 

Warnock Hersey Professionai Services Ltd. 

Elk R i v e r  Coal F'roiect  1976-77 ELCC N I N I N G  L T D . .  ___ p' -~ 

DRILL- G C R E  ANALYSIS 
r' 

Warnock t - l e r s v  Lab. No. : 76 - 1 1284 
\ 

TAELE 1 Raw Coal Head Sample  !gll x 0 

[- 0.5 139.4 1 20.41 39.7 1 0.56 
--__ 

TAELE 11 Screen A n a l y s i s  
1- DRIED BASIS 

- 
Sulphur 

0.48 
0.76 

__-__ 

-______________- __ __ 
AIR DRIED BASIC: ___ Spec. Grav. DRY BASIS  

A 6  t i  V . M .  F . C .  Sulphur 

6.0 
11.3 
18.4 
70.2 

67.9 
63.2 
57.8 
- -  

0.80 
0.84 
0.72 

_ -  

26.1 
25.5 
23.8 
- -  

1.40 34.6 0.7 
1.40 1.50 4.4 0.7 
1.50 1.60 2.3 0.8 

44.2 

'TABLE IV Cumulat ive 1 .60 F l o e i t  

I 0.044 7?$ 



D a t e J a n .  2 1 / 7 7  . 
I 
L a b  No 8072 

Cl ient :  Warnock H e r s e y  

Sample Iden t i f i ca t i on* -  __ 16--1_!&84 
Sta r t i ng  Temperature " C .  350 

Sof ten ing Temperature "C: 366 
Max,  Di la ta t ion Temp " C '  4 4 0  

Contract ion : -_23 
Di la ta t i on  % : L - . . . - ~ - - - 3 ~  
Flnal  Ternperature "C: 

G. F a c t o r :  1.017 
____ 

-i t le  

RUHR DILATOMETER TEST 

"1" 
30 0 

< 

' 5 0  

I 200 

I50 

I00 

5 0  

0 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

x‘ 

W a r n o c k  H e r s e y  Lab. No. : 76 - 11  285 

TABLE I Raw Coal Head C i a r n p l e  ?$I x 0 

_____ __ -.__ 
M o i s t .  Asti V . M .  f-- .  C .  S u l p h u r  I I . G .  I .  A s h  ~ ~ ~ ~ ~ p ~ ~ ~ f ~ ~ ~ - ~  ___ 16-17  2 7 . 4  

F c r e e n  Analysts 
__._ - I____- 

TAP[-E 11 
r- AIR DRIED f3ASIS I DRY @ E n  

Weight  ”/o M o i s t u r e  Cul  p h u r  

0 . 5  16 .2  0.89 1 6 . 2  0.89 80.3 
1 9 . 7  0 . 9 0  1 3 . 1  0.91 

100.0 

I I J  

DRY B A S I S  
- - - - - 

ASII V . M .  F C .  
- ___-  -- 

3 . 0  2 8 . 3  68 .7  

2 3 . 5  6 3 . 8  7 . d  2 ; I j  24 .5  63.6 5 2 . 0  _ -  

.- - - 

V .M.  

28 .0  
29.1 
2 4 . 3  
- -  

- -  
.-.-I__ 

_ - ~  
S u l p h u r  r-- . c: . S i n k  Floa t  Weight?  

7 4 . 8  
4 . 0  
1 . 4  
19.8 

___-- 

100.0 

1 . I  
0 . 7  
0 .9  
_ -  

3 .0  
7 . 1  

2 3 . 3  
_ _  

67.9  
63.1 
51 . 5  
_ -  

1 . 3 1  
0 .77  
0 .73  
_ -  

I .32 
0.78 
0 .74  

_ _  

1 .40  
1 . 4 0  1 .50 
1.50 1 . 6 0  
1 . 6 0  

I TOTAL 
I 

T A B L E  IV Cun:u l : r t ive  1 .60 F l o d t  

Maxin-!urn 
D i 1 a t  at i on  



F' 

80 73 D o t e  J a n .  2 1 / 7 7  
I I  

Client :- Wa rnockHerseY--- 
Sample Identi f icat ion:-.-_ 7 6 - 1  lZ85  
Start ing Temperature " C :  350 

Softening Ternperalure "C:-- 3 7 2  

Max. Dilatation Temp. " C :  4 38 

28 Contraction "/": . 

108 Dil a t a t ion "A : .___-.__ 

Final Temperature "C :. 

G. Factor:-- __ 

Lob. No. 

' 

i. 

1.050 I 

=/0 

500 

x' 

' 5 0  

200 

150 

I00 

5 0  

0 

Drawn 
RUHR DILATOMETER TEST 

~. _____..--- - 



L. 

Warnock Hersey Professional Services I td. 

E l k  R i v e r  C ~oal Prc3ject 1976-77 

DRY B A S I S  
- ~ 

- -__ ___ 
23.5 



4 

r t t l e  

RUt-IR DILATOMETER TEST 

Jan.  2 1 / 7 7  I 
Lab. N o ,  8074 Dcte  

Wa rnock He r sey  Cl ient :  __ 

76-  1 1286 Sample Ident i f icat ion:  

Star t ing Temperature "C: 350 

Sof ten ing Temperature O C : A 0  

Max. Dilatat ion Temp.  O C : 4 3 9  - 

Date 

Drawn 

O/O 

3 0  0 

r' 

2 5 0  

~ 

200 

I50 

I00 

5 0  

0 





D o t e  Jan.  2 2 / 7 7  --t 
11 
Lob. N o  8102 

Wa rnock  tfe r sey Client : _____ 

Somple Identi f icat ion.-_ 76-1 131 3 
350 Start ing Temperature " C :  

Softening Temperature " C :  377 
Max, Dilatation Temp. " C :  4 5 1  

2 4  Contraction : 

66 Dilatation %:  r- 

Final Temperature " C :  

-_ 
-_ 
-_ 
-- 

-_ 

1 . 0 4 4  
G .  Factor : -  - 7 

O/O 

300 

4 

250 

200 

I50 

I00 

5 0  

0 

~~ ~~ 

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

r i l l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



- - 

Warnock Hersey Professional Services Ltd. 

ELCO WINING L 7 D . .  
(h 

Elk  R i v e r  Coal Proiect 1976-77 

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

Sample  Ident i f ica t ion .  DH 62 - 10 W a r n o c k  t - le rsey  L a b .  No.: 76 - 1 1 3 1  4 - 

--rABLE I Haw Coal I lead S a m p l e  x 0 

0.66 97.5 44.1 

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

84.4 
15.6 0.6 10.9 0.66 

DRY B A S I S  I -______ 
Size 

_.-___ - 
x 65 

35 x 0 

A S H  

41 .1 
20.0 

,Cu 1 phu r 

0.66 

37.8 0.71 1 
TAPL-E 111 F loa t /S ink  Y 1  x 65 F r a c t i o n  

AIR DRIED RASIS I DRY EASIS S p e c .  Grav .  

S i n k  Float M o i s t .  A s h  I V . M .  F . C .  S u l p h u r  I ASH S\/eight% 

35.8 
7.5 
5.8 
50.9 

0.7 
0.6 
0.6 
- -  

67.8 
59.9 
53.3 

7.4 
19.8 
28.8 
71 .8 _ _  

42.3 

24.2 68.4 0.85 
19.0 60.3 0.76 
17.6 53.6 0.73 

1 .40 
1.40 1.50 
1.50 1.60 
1.60 

T O T A L  

_ _  
- -  I -_I 

100.0 - -  

TABLE IV Cur t )u la t ive  1 .60 Float 

F . S . I .  
DI L K T A T  I 0  N 

IPfER CENT I .. ,- .. I 
Init ial  

. _ -  I 0.016 
____ __ 

S o f t e r ~  ing M a x  i mu m 
Di 1 at a t  ion  C o n t r a c t i o n  I D i la ta t ion  I ' ' ' _  

7 



Lab .  No. 8103 Dole J a n .  2 4 / 7 7  -.---- 
- I  I I 

_- 
r i t l e  

RUHR DILATOMETER TEST 

client :-Wam-oc.k-H-e r s e y  

Sample Ident i f icat ion:  76-1 1 3 1 4  

S ta r t i ng  Ternperature " C :  350 

Sof ten ing Temperature 0 ~ : 3 8 1  

Max. Di la tat ion Temp. "C:  4 4 5  
17 Contract ion : .__.__ 

D i la ta t i on  % :  ___ 140 

Fina l  Temperature "C : 

1.065 
G .  Factor:-- -____- 

300  

r' 

250  

2 0 0  

150 

I00 

5 0  

0 

- 

QJJD BIRTLEY ENGINEERING (CANADA) LTD. 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

ELCO MINING LTD. .  ______ P -  

-- 
AIR DRIED BASIS I-- 

Sample Identification. -- 

DRY BASIS 

Elk R ive r  Coal Pro jec t  1976-77 

DRILL CCRE ANALYSIS 
- 

DH 63 - 1 Warnock Hersey Lab.  No.: 76 - 1131~ - - 

TAPl-E I Raw Coal I lead Sample XT1 x 0 

0.64 59.4 0.64 

Culphu r 

0.68 
0.64 

0.67 

Spec. Grav. AIR DRIED PASIS 

1.40 
1.40 1.59 
1 .50 1 . t i0 
1.60 11.6 _ -  _ _  

T O T A L  100.0 _ -  
~ . _ _  - -- 

,/-- 

IT. c: . I . 

8 

-~ - 

F.C. 

65.0 
60.5 
55.4 
_ -  

- 

- -  

DRY EACIC: 
_ _ _ - _ _  

0 . 7 2  

0.64 
0.61 

E3.7 _ _  
_ _  ,-__ 

- ~- - - 

I 
Sulphur 

0.73 

0.65 
0.62 

____ 



-- ri I 
L .  

Lab, No, 8104 D a t e -  J a n .  2 4 / 7 7  

Client: Warnock H e r s e y  

Sample Ident i f icat ion:  76- 1 1  31 5 

Star t ing Tern p e r a t u r e O C :-- 350 

Softening Temperature OC:>- 61 

Max. Dilatation Temp. "C: 438 
23 Contraction 'lo : _____ 

168 Dilatat ion % : ~ - ~ - -  

Final Temperature "C : -. 

1.079 

i 
__ ____ G. Factor :  

O/O 

300  

i 

2 5 0  

200 

150 

I00 

5 0  

0 

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

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Profasional Services Ltd. 

ELCO W I N I N G  L - l D . .  /4\ ~ 

Elk R i v e r  Coal Pro lec t  197G-77 

TABR._E I1  5creen f i n s l y s i s  

W'eiyht % 

7 4 . 6  
2 5 . 4  

100.0 
___ 

Spec .  Grab  

c i n k  Floa 

1 .40 
1 . 4 0  1 .50 
1 .50  1.60 
1.60 

1 ' -  
! I DRY EASIS AIR DI?lE0 EAST,' 

0.7 

Ne i y h t% 

80.5 
4.1  
3 . 1  

1 2 . 3  

F . C .  Sulphur 

1 . 0 2  
0.96 
0.93 
- _  

65.3 
61 .7 
56.2 
_ _  

100.0 TOTAL 
.~ 



-- 
I 

____. __ _____ 

BIRTLEY ENGINEERING (CANADA) LTD. 

r i r l e  IDa te  

RUHR DILATOMETER TEST 
Drawn 



Warnock Hersey Professional Services Ltd. 

__ 
AIR DRIED BASIS r "/o DRY P A I S  

__ 
Moist.  Asti V . M .  F. C .  Sulphur t 4 . G .  I. 

~ p ~ ~ - ~ ~ ~  

1.68 112.8 

___ 
I 

.___._I - 
A s h  V .  M. F . C .  Sulphur 

14.4 26.8 58.8 1169 
____ 

Sink Float 

1 .40 
1.40 1.50 
1.50 1.60 
1.60 

Weight% - 

74.2 
2.2 
2.5 
21.1 

100.0 

ORJL-L CCRE ANALYSIS 

d 
Warnock t4c.rsey I-ab. NCJ. : 76 - 11 31 7 - - 

TABLE 1 Raw Coal t lcad Sample x 0 

- JAELE I1 Screen Analysis 

AIR DRIED B A S I S  DRY BASIS 

Moisture 

0.6 
(3.8 

F T A E L E  111 F-loat/Sink % I  x 65 Fraction 

I S D e c .  Grav.1 AIR DRItID U A S l S  
I '  t- 

V . M .  

30.1 
25 .7 
24.8 

__- 

- -  

ASH V . M .  

3.0 30.3 
13.6 25.9 
15.6 25.0 

- 

61.9 - -  

- 16.0 f - -  
__ - .- ____ 

F C;. S u l  Dhur A s h  

3.0 
13.5 
15.5 
- -  
-I_. 

- -  

woist .  

0.6 
0.8 
0.7 

- 

66.7 
60.5 
59.4 

1 .14 
1.01 
1 .03 59.0 

__. 

- -  _ -  

1 .60 Float TABLE IV Cumulat ive 

F=. c;. I .  

- 1 Initial 



I 
Lab. N o _ B L a  

Client : W a r n o c k .  Hc rze-_--.- 
Sample Identif ication: 76 -1  3 '7  
Start ing Temperature " C :  350 

Softening Temperature "C:  376 
Max. Dilatation Temp. "C :  4 4 5  

18 Contraction : 
148 

Dilatat ion %:  

Final Temperature " C :  LUI 

O/" 

300 

rl 

250  

200 

I50 

I 0 0  

5 0  

0 

-_  - a BIRTLEY ENGINEERING (CANADA) LTD. 

RUt iR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

_____. I-:?, ;.:I ~ l l ~ ~ ~ .  S u l p h u r  H . G .  I .  
I 

0.77 121 .8 

E L C O  V I N I N G  L T D . .  ___ 
iP -- 

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

7 .9  27.1 65.0 Oj78 

Elk R i v e r  Coal P r o j e c t  1976;-77 

S i n k  F l o a t  

1 .40 
1.40 1.50 
1 . 5 0  1 .60  
1.60 

TOTAL 

D R I L L  C C H E  ANALYSIS 

~- - ___- 

2.1  
1 . 7  0.7 
6.2 

_ _  _ _  100.0 
__ _____ ___- ____ 

Sample Iden t i f i ca t ion .  DH 63 - 4 
r' 

W a r n o c k  H e r s e y  Lab. N o .  : 76 - 1 1  3 1  8 

T A B L E  I Raw Coal I-lead S a m p l e  x 0 

I --I % DRY EASIS 
- 

AIR DRJED BASIS 

TABLE 11 S c r e e n  A n a l y s i s  

I AIR DRIED BASIS I 
I S u l p h u r  

0 . 8 8  o-82  I 
PTAELE I I I  F l o a t / S i n k  ?$I x 65 F r a c t i o n  

I DRY P A S I S  
I 

I Spec. G r a v .  I AIR DRIED G A S I S  

F C. 
67.2 
64 .0  
62 .0  

____ 

_ _  

Scr I phu r - 

0.86  
0.78 
0.76 



-7 Lab. No 8 1 0 7  DateJan. 2 4 / 7 7  

Client :-Warnock H e r s e y  

Sample Ident i f icat ion:--76-1 1318 

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

Sof ten ing Temperature " C  :-378 

Contract ion %:  2 6  

148 
D i l a ta t i on  %: 

Final  Temperature "C :- 

---I 
Max. Di la tat ion Temp. " C :  439 

1 .O55 - a c t o r :  

O/O 

300 

250  

200 

150 

I00 

5 0  

0 

- 

EIRTLEY ENGINEERING (CANADA) LTD. 

i t l e  

RUHR DILATOMETER TEST 

_- 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

ELCC WINING LTD..  
4 P  --- 

Elk R i v e r  Coal F r o l e c t  1976-77 ________ 

DRILL CCRE ANALYSIS 

Sample Iden t i f i ca t ion .  D H  - 63 - 5 
i 

W a r n o c k  H e r s e y  Lab. N o .  : 76 - 31 

TABLE I Raw Coal IHead S a m p l e  %'' x 0 

I % DRY B A S I S  1 

TABLE I1 S c r e e n  A n a l y s i s  
r AIR DRIED BASIS I DRY BASIS i- 

PTACLE I I I  F l o a t / S i r i k  2" x 65 F r a c t i o n  

_. 
AIR DRIED B A S I S  

__- Spec.  Grav.. 

S i n k  Float 

1 .40 
1.40 1.50 
1.50 1.60 3.0 
11.60 19.4 

100.0 - _  
__  ___  _ _ _ _  .- 

DRY G A S I S  -______ 
ASH V.M. F . C .  Sulphur  

3.7 30.1 66.2 0.85 
16.8 24.8 58.4 0.75 
22.4 22.8 54.8 0.72 

__ 

- -  - -  70.3 - -  
__ 

_ -  _ -  17.6 - -  



Lab. No. 8108 Date J a n .  2 4 / 7 7  

Client: Warnock Hersey  

Sample Identi f icat ion: 76-1 1319 

Star t i ng Tern p e ra t  u r  e O C : x o  
Softening Temperature O C : 3 7 6  

Max. Dilatation Temp. O C :  438 
Contraction o/o: 2 2  

Dilatat ion % : ~ - - -  149 

Final Temperature "C :-.- 

G. Factor :  1 .060 
--______ 

O/O 

300 

250 

200 I 

150. 

I00 

5 0  

0 

. -  

BIRTLEY ENGINEERING (CANADA) LTD. 

- i t l e  Date 

Drawn 
RUHR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd. 

H . G .  I .  
I 

0.96 112.8 

ELCO WINING L l - D . .  

p ~- 

~ _ _  __ - 
Ash V .  M. 

22.c 24.2 53.8 

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

~ - - - -  

fleight"/, M o i s t .  

60.5 0.8 
5.4 0.8 
3.8 0.7 

_ _  30.3 
-~ _ _ ~  

100.0 _ _  

DRILL- CCRE ANALYSIS 

-___ ___ 
Ash V.M. F . C .  S u l p h u r  

4.2 28.6 66.4 0.99 
15.4 25.4 58.4 0.93 
26.7 21.8 50.8 0.87 

-__ 

- -  _ _  - -  _ _  
_-_ 

_ _  - _  _ _  - _  

S a m D l e  I d e n t i f i c a t i o n -  DH 63 - 6 
\I 

W a r n o c k  H e r s e y  L a b .  No.: 76 - 11320 

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

I AIR DRIED RASTS I---- % DRY BASTS I 

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

Spec. G r a b  

S i n k  Floa 

1 .40 
1.40 1.59 
1.50 1.60 
1.60 

AIR DRIED B A S I S  

TAELE 1V C u m u l a t i v e  1 .60 Float 

DRY B A S I S  I 



'1' 
300 

250  

200 

150 

I00 

5 0  

0 

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

Tit le Date 

Drawn 
RUHR DILATOMETER TEST 



- 

Warnock Hersey Professional Services Ltd. 

ELCG W I N I N G  L T D : .  A 

M o i s t .  Astl  V.M. F. C .  Sulphur t 4 .G .  I .  ~ ~ ~ ~ ~ f ~ f ~  - 76.1 
_______ 

E1k.River Coal Prolect 1976-77 

Ask-  V .  M. F . C .  Sulphur 

20.2 26.8 53.0 b.64 

DRILL (_:CKE ANALYSIS 
e 

Wsrnock }- jersey Lab. No.: 76 - 11287 - - - - 64 - 1 Sample ldent if'icat ion. DH 

-____-____ 
AIR DRIED BASIS 7 "/c DRY F A S J S  

TABLE 11 Screen Ana lys is  

A IR.  DRIED B A S I S  I DRY B A S J S  

Size r 
x 65 

E5 x 0 r OTA I- 

_I_____ 

I - -  I - -  
100.0 

L 

TAPLE I I J  Float/Sink % I 1  x 65 Fract tun 
m 

_ . _ _ _ _ _ _ ~  _____ ~___  
L c .  Grav. l-- AIR DRIED B A S I S  DRY BASIS 

b--- . 
V.  M. F.C. Sulphur 

0.64 
0.74 
0.70 
- -  

5.6 
17.3 
23.5 
70.4 

19.9 

33.7 
27.7 
25.7 
- -. 

60.7 
55.0 
50.8 
- -  

GO. 2 
54.5 
50.3 

0.63 
0.73 
0.69 

1.40 1.50 
1.50 1.60 
1 .60 19.8 

100.0 

_ _  
__ __ ~- ___ - _ _  

- _  

f2 h o '7 p h - F. S . I .  Cirus 

8 i 0.008 in coal) 

__ 
nh 



~ I I  
Lab. 

Client: Warnock Hersey  - 

Sample Identi f icat ion: 7 6 - 1  1287 
-.- 

Start ing Temperature " C :  

Softening Temperalure "C:-- 

Max. Dilatat ion Temp. "C: 
Contraction "/" : 2 4  

114 Dilatation %: 

Final Temperature " C :  4- 

350 

36 3 

431 

- 

- 

- 
- 

- 

r-  

1.059 
Factor :  T I 

I 
I 
+ 
-1 I 
1 

"10 
300 

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

Title 

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

_____ -__ _ _ _ ~ - - - _ _ _ - -  
I 

0.59 69.8 29.8 24.6 

Elk  R i v e r  Coal F r o j e c t  1976-77 

- . ~ -  - 
F . C .  S u l p h u r  

45.6 O !  60 

E L C O  W I N I N G  LTD. .  
r4 

4.0 
22.3 
28.4 

DRILL CCRE ANALYSIS 

34.9 
28.2 
25.6 

W a r n o c k  t-lersey Lab. No.: 76 - 11 321 S a m p l e  Ident i f ica t ion .  DH 64 - 2 

TABLE I R a w  Coal Head  S a m p l e  % I 1  x 0 

%> DRY HASIC; 1 _______- 
AIR UI<IIZO H A S I S  I 

- 

M o i s t .  

T A B L E  11 S c r e e n  A n a l y s i s  

100.0 1 - - 1 30.2 1 0.59 1 
> T A E L E  I I I  F- loat /Sink x 65 F r a c t i o n  

I S D e c .  ~ r a v . 1  AIR D R I E D  B A S I S  
-7- 

M o i s t .  F . C .  S u l p h u r  ASH V.M.  F C .  I S u l p h u r  A s h  V.M. Weight% 

58.9 
4.1 
2.2 

34.8 

S i n k  Float 

1.40 1.50 
1.50 1.60 

TOTAL 
I__ 

0.9 
0.8 
0.8 
- -  

60.2 
48.7 
45.2 
- -  

0.70 
0.72 
0.63 

4.1 
22.5 
28.6 
82.6 

35.2 
28.4 
25.8 

60.7 0.71 

45.6 0.64 

100.0 32.7 - -  

T A [ 3 L E  IV C u m u l a t i v e  1 .60 Float 



C 

Date J a n .  / 7 7  81 10 -ab. No. 

ztient: Warnock H e r s e y  

Sample Identi f icat ion: 76 -1  1321 

Starting Temperature " C :  350 

joftening Temperature "C: 366 
vlax. Di latat ion Temp. "C: 4 42 

1 4 3  

:ontraction "/" : 25 

l i la ta t ion  "/": 

-ma1 Temperature " C :  
;. Factor :  1.071 

_. 

iT' 
R 

O/O 

300 

250 

2 0 0  , 

I50 

I00 

5 0  

0 i 
~ ~~ 

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

t t l e  Date 

Drawn 
RUHR DILATOMETER TEST 



AIR DRIED E3ASJS 

S i ze  Weight  % M o i s t u r e  A S H  S u l p h u r  
____ - 

%If x 65 77 .2  0 .7  2 5 . 8  0.86 
E5 x 0 2 2 . 8  0 . 9  17 .6  0.97 

TOTAL 100.0 - -  - -  - -  
- - 

DRY HrSIS 
PSH S u l p h u r  

2 6 . 0  0.87' 
17 .7  0.98 

2 4 . 1  0.90 

Warnock Hersey Professional Services Ltd. 

Elk R i v e r  Coal Project 1976-77 ELCO W I N I N G  L T D . .  - 
DRILL CCRE ANALYSIS 

S a m p l e  Ident i f ica t ion-  DH64 - 3 W a r n o c k  H e r s e y  Lab. No. : 76 - 11 322 
r^ 

M o i s t .  r t i .  G . I . ~ ~ i ~ - [ % ~ - M ~ $ " i " " "  

2 3 . 8  0.85 1 0 2 . 4  2 4 . 0  26.9 49.1 0. Q6 I 0.8 

DRY G A S I S  AlH DRIED B A S I S  
7- 

S p e c .  Grav.1 

Ash S u l  ptwr F . C .  S i n k  Float Sulphur  

0.90 
0.88 
0.86 
- -  

-~ 

1 . 4 0  
1 . 4 0  1.50 
1.50 1.60 
1.60 

4 .1  
13.0 
2 0 . 8  
- -  

0.89 
0.87 
0.85 
- -  

- -  

61 .6 
56.0 
51 . 1  
- -  

- -  

55.5 
50.7 

4 . 4  
5 .6  0.8 
26.6 1 

TOTAL 100.0 I - -  
____ 

22.4 - -  

TA17.1 E IV  C u n w l a t  i ve  1 . GO Float 

F-. 5 . 1 .  

-___ 

Max i rrlu m 
Di la ta t ion  

M a x  i mu  m 
C: o n t r a c t  i on  



J a n .  2 4 / 7 7  ---I# - Date Lab. No. 

cl ient: Warnock H e r s e y  

Sample Iden t i f i ca t i on :  7 6 - 1  322 
S t a r t i n g  Tempera tu re  " C :  350 

8111 I 

Tit le 

So f ten ing  Temperature "C:  3 5 7  

Max.  Di la ta t ion Temp. "C: 433  
25 

185 
Contract ion "/" : 

D i la ta t i on  %:--.-- 

F ina l  Temperature " C :  UI. 
1.079 

G. F a c t o r :  

t 

t 'I 
~ 

"1" 
300 

250 

200 
I 

150 

I00 

5 0  

0 

I 

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

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

I 

0.84 82.3 

H . G .  I .  

ELCO WINING L T D . .  
-% 

____ 

26.6 26.2 47.2 7 0185 

% DRY BASIS 

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

E l k  R i v e r  Coal P r o j e c t  1976-77 

_______ 
AIR DRIED BASIS 

Size Weight  % M o i s t u r e  A S H  S u l p h u r  
- 
XIf x 65 84.3 0.7 28.2 0.89 

E5 x 0 14.7 0.8 16.3 0.88 

'TOTAL 100.0 _ -  _ -  _ -  
A 

DRILL CCRE ANALYSIS 

DRY B A S I S  

ASH S u l p h u r  

28.4 0.90 
16.4 0.89 

26.3 0.89 

S a m p l e  Ident i f ica t ion-  DH 64 - 4 

.- 

S p e c .  Grav..  

S i n k  Float _- 
1.40 

1.40 1.50 
1.50 1.60 
1.60 

TOTAL 

\r 

W a r n o c k  Her sey  Lab. N o . :  76 - 11323 

___-__ 
AIR DRIED PASIS 

Weight% W o i s t .  Ash V . M .  F . C .  S u l p h u r  ___ 

52.5 0.9 4.4 34.6 60.1 0.92 
8.1 0.8 10.8 32.2 56.2 0.93 
5.2 0.8 27.4 25.8 46.0 0.89 

- -  _ -  _ -  _ _  - -  34.2 
____ 

100.0 _ -  - -  - -  _ -  - -  
_____I--- _ _ _ _ _ _ _ ~  

TABILE 111 F l o a t / S i n k  XI' x 65 F r a c t i o n  -7 

DRY B A S I S  I 
AS t i  

69.4 

28.4 

34.9 60.6 
32.5 56.6 
26.0 46.4 

- -  - -  - -  

TABLE IV C u m u l a t i v e  1 .60 Float 



\ 

w 

- 

- 

- 

- 
- 
- 
- 
- 

- 

- 

- 

\ . 

250 

2 0 0  

150 

100 

5 0  

0 

Lab. No. 8 1 1 2  Date Jan. 2 4 / 7 7  

Client: WarrlQck H e r s e y  

Sample Identif ication:-76-1 1323  

Star t ing Temperature " C :  350 

Softening Temperature "C: 357 

M a x .  Dilatat ion Temp. " C :  4 3 3  
Contraction "A:  2 3  

222  Dilatat ion "A:- 

Final Temperature "C : u 

I "10 
-1300 

RUIHR DILATOMETER TEST l------ Drawn 



Size 

2'' x 65 

1 5 x 0 .  

OTAL 

AIR DRIED BASIS 
____ __-- 

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

84.4  0.8 20.1 0.80 
14.6 1 . o  15.4 0.92 

_- -__ 

100.0 - _  - -  - -  

36.2 
30.9 
24.3 
_ -  

58.3 
52.9 
44.4 
- -  

Warnock Hersey Professional Services Ltd. 

ELCO W I N I N G  LTD..  Elk  R i v e r  Coal Project 1976-77 ____ Lc4 

DRILL CCRE ANALYSIS 
r' 

W a r n o c k  Hersey  Lab. No.: 76 - 11324 S a m p l e  Ident i f ica t ion-  DH 65 - 1 

I 

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

I 
0.86 86.5 18.2 26.2 55.6 0.8'7 

TABLE I1 S c r e e n  A n a l y s i s  
CRY @ASIS 

S u l p h u r  

15.5 0.93 

19.4 1 0.82 

DRY E A S I S  

F C .  Act-I 51 1 phur V.M.  

35.9 
30.7 
24.1 
- -  

_-.- 

_ -  

5 . 5  
1 6 . 2  
31.3 
69.2 

0.88 
0.90 
0.86 -*- 19.0 

- 
_ -  

TABLE IV Curnulat  ive 1 .60 Float 

DI L A 1  /\-r ION 

in coal) 
1' oft e n i n CJ 

___. 

M a x i m u r r  Maxtmur r  
Contract I on C? i 1 a t  a t  ion 

Max imum 
Dilatat ion 

Ini t ia l  

~ - -  

0,092 



1 
Lab. No. 8113 Date- 

i t le 

Jan. 2 4 / 7 7  17- 

Date 

Client : Warnock Hersey 

Sample Ident i f icat ion:  7 6 - 1  1 3 2 4  
Star t ing Temperature " C :  350 

Max. Di la tat ion Temp. O C :  431 

Sof ten ing Temperature "C: 353 

Contraction O/" : 23 

138 Di la tat ion %: 

Final Temperature " C :  ____ 
1.076 

G. Factor : -  ____ 

I "/" 
300 

250 

2 0 0  

I 5 0  

I00 

5 0  

0 

.- 



- 

A S H  S u l p h u r  

1 2 . 0  0.76 
10.0 0.87 

- -  - -  

Warnock Hersey Professional Services Ltd. 

Elk  K i v e r  Coal Proiect 1976-77 ELCC W I N I N G  L T D . .  
-4 

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

Warnock H e r s e y  L a b .  No. : 76 - 1 1  325 S a m p l e  Iden t i f i ca t ion .  DH 65 - 2 

TABLE I R a w  C o a l  H e a d  S a m p l e  Xfl x 0 

[--̂ -AIR D R I E D  BASIS % D R Y  BASIS 7 I 

___ 

TABLE I1 Screen A n a l y s i s  _- 
DRY BASIC 

____ 
5 u l p t i u r  

12.1 
10.1 

1 1  .8 0.78 

I--- AIR D R I E D  BASIS 

Weigh t  % W o i s t u  r e Size 

Xff  x 65 
- 

65 x 0 
87.0 
13.0 

0.8 
1 . o  

___ 
TOTAL 100.0 
- 

‘TABLE I I J  Float/Sink >cl x 65 F r a c t i o n  

AIR DRIED E A S I S  DRY B A S I S  ___- 

5C.2 

Spec. G r a v  

S i n k  Float 

1.40 
1.40 1.50 
1.50 1.60 
1.60 

TOTAL 

T----1---- 
M o i s t .  S\/eight% 

80.5 
5.8 
4.4 
9.3 

0.8 
0.8 
C. 8 
- -  

0.85 
0.72 

100.0 - -  

TABLE IV C u m u l a t i v e  1 .60 Float 

DILATATION 
F . S . I .  

8 

, .  
i n  coal) 

0.047 



Lab. No. 8114 Dare Jan. 24 /77  
I 

Client: Warnock H e r s e y  

Sample Ident i f icat ion: -76-1 325 

Star t ing Temperature " C : -  

Sof ten inq Temperature " C :  

Tit le 

438 
21 

194 

Max. Dilatat ion Temp. " C :  

Contraction o/o: 

Di la tat ion %:.--- 

Date 

Final Temperature " C :  u 
1.088 

G. Fac tor :  - 

Drawn 
RUHR DILATOMETER TEST 

I 



Wornock Hersey Professional Services Ltd. 

-_- - 
' Moist.  Ast-l V.M. F-. C.  Sulphur H . G .  I .  Ash V. M. F .C.  

0.9 22.7 28.9 47.5 0.75 98.9 22.9 29.2 47.9 

.__-- - --____ 
I 

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

ASH 

24.1 
24.9 

24.5 

- 

Elk River Coal Project 1976-77 

Ful phu r 

0.69 
0.75 

- 

0.71 

DRILL CCRE ANALYSIS 

Weight% 

61 .4 
5.8 
5.4 
27.4 

100.0 
~ 

Sample Identification- DH 65 - 3 

M o i s t .  

0.9 
0.9 
0.8 

- 

- -  
__ 

- -  

& 

Warnock Hersey Lab. No.: 76 - 1326 

r- 

Phosph- 

T A B L E  I Raw Coal l-lead Sample ?$I1 x 0 

AIR DRIED BASIS "/o DRY BASIS I r 

DILATATION 
__ --___ -___ ___- _-____ - F.S.J .  

8 
I.e4, 

TABLE I 

orus 
'in coal) -1 EMF"IRA7 ____-__ URE ______ "C PER CENT 11 G 11 

FAC7 OF 
Maximun 
D t 1 atat ion __ 

0.01 4 

S ize 

TOTAL 

Screen Analysis 

AIR DRIED BASIS 

19.9 24.6 0.74 

+TABLE 111 Float/Sink x 65 Fraction 

Spec. Grav 

Sink Floal 

1.40 
1.40 1.50 
1.50 1.60 
1.60 

TOTAL 

Sulphur 

O !  76 

Ash V.M. 

7.3 34.0 
19.1 29.3 
16.9 28.3 
- -  - -  

F . C .  Sulphur 

57.8 0.81 
50.7 0.78 
54.0 0.73 
- -  - -  

._____ 

- -  - -  

59.4 

j 22.8 

F . C .  

58.3 
51 . 1  
54.4 
- -  

Sulphur' 

0.82 
0.79 ' 
0.74 ~ 

- -  I 

- -  



- 
1 
Lab. No. 81 15 Date Jan/77  

Client1 Warnock Hersey  

w Sample Identi f icat ion: 76 -1  1326 

Starting Temperature " C :  

Softening Temperature " C :  

Max. Dilatat ion Temp. " C :  4 3 2  

Contraction "/" : 

Dilatation "/": 

Final Temperature " C  :. 

G. F a c t o r :  

-- I 300 Yo 

250 

200 

I 5 0  

I00 

5 0  

0 

BIRTLEY ENGINEERING (CANADA)  LTD. 

Title 

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

I AIR DRIED BASIS 

ELCO WINING LTD..  Elk River Coal Project 1976-77 
T 

CRY B A S I S  

DRILL CCRE ANALYSIS 

ASH V.M.  F . C .  

7.4 20.2 72.4 
13.0 22.7 E4.3 
20.8 19.6 59.6 
82.6 

3 3 . 4  - - 

- - 
._____ 

Sample Identification. DH 66 - 1 

Sulphur 

0.45 
0.38 
0.40 
- 

- 

< 

Warnock Hersey Lab. No.: 76 - 11225 - 

TABLE 1 Raw Coal Head Sample X ' '  x 0 

TABLE I1 Screen Analysis 

Size 

?p x 65 
1 5 x 0  

~ O T A L  
I 

69.6 
30.4 

F I o a t / S i n k  x 65 Fraction 
I 

TAELE 111 

ASH I Sulphur I 
35.7 0.44 
17.2 1 0.51 1 

I 30.1 L 0.46 
_ _ ~ _ _  

AIR DRIED BASIS - Spec. Grav.. 

Sink Float Weight% 

1.40 62.2 
1.40 1.50 0.7 
1.50 1.60 1.5 
1.60 
~ _ _  _- - __-__ 

100.0 TOTAL 



Client: Warnock H e r s e y  L t d .  

Sample Identi f icat ion: 76- 1 1  2 2 5  Cornp. 8 ~ &  

Start ing Temperature " C :  350 

Softening Temperature "c: - 4 1 0 -  

Max. Di latol ion Temp. O C :  

Contraction "/" : 15% @ 474" 

Dilatat ion "/" :L.-.-- 

Final Temperature "C :. 

---  

- - -  

- - -  
G .  Factor :-- -+t- i 

t 1 LI 

T 

EIRTLEY ENGINEERING (CANADA) LTD. 

-. --__ 
i t l e  ' 

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

SiJlphUr H.G. I .  

0 .35 96.2 

- Asti V.M.  F. C .  

58.7 1 2 . 8  27.6 

ELCO WINING 1-7-0.. * 

27.9 6.35 
A s h  V .  M. F . C .  Sulphur 

59.2 12 .9  
_. 

E l k  River Coal Proiect 1976-77 

- 
Size 

p x 65 
- 

65 x 0 

TOTAL 

DRILL CCRE ANALYSlS 

Sample Identification; DH 66 - 2 Warnock Hersey Lab. No.: 76 - 1122t 
r‘ 

AIR DRIED BASJS DRY EASIS 
r 

- - 

Weight % Moisture ASH Sulphur ASH Sulphur 

0.32 59.1’ 0.32 
0 .6  0.41 44.9 0.41 

- -  55.8 0.34 

76.6 
23.4 

100.0 
_____I_____ 

TABLE I Raw Coal l iead Sample x 0 

% DRY E A S l S  I-- I-- r ____ 
AIR ORlEO HASIS 

~ 

, TOTAL 
I 

Moist.  r 

~ ____________ 
Weight% Moist .  Ash V . M .  

3 1.. . 9 1 . 0  1 1 . 3  21.0 
1 . 1  0 .9  16 .0  20.8 
2 . 1  0 . 9  24.4 17.4 

1 - _  - _  - -  64.9 

100.0 - - - 
- 

__ 

I 0 . 9  

. _--_ 
F .C .  Sulphur 

66.7 0.41 
62.3 0 .45  
57.3 0.38 

__ __. 

- -  _ -  
____ 

- - 
____ 

16..1 
24.6 
79.7 

21 .O 62.9 
17 .6  57 .8  
- -  - -  

TABLE I11 Float/Sink %I1 x ti5 Fraction 

n 

Spec. Grav. 

Sink Float 

1 .40 
1 . 4 0  1 .50  
1.50 1.60 
1.60 

TABLE IV Cumulative 1 .60 Float 

T---- -- 
~- 

in coal) 

0.088 + - __- 

Sulohui 

0.41 
0.45 
0.38 
- -  

56.0 I--- 1 - I - 



I 1  
Lab. No 8051 Date  Jan/77  t Samp le  Identification. Z6-1 1 2 2 6  Cornp.&xhI_ 1 
S t a r t i n g  T e m p e r a t u r e  " C :  350 

Sof ten ing  T e m p e r a t u r e  " C :  392 

Max.  D i l a t a t i o n  Temp.  " C :  455 

Client:&D& Ht;: rLey -L td .  - 

I Cont rac t i on  "/" : 2 8  

D i l a t a t i o n  %: 2 7  

F ina l  Ternpera ture  " C  :-- 

0.999 G. F a c t o r :  ___ 

3 0 0  

250 

200 , 
I 

I50 

I00 

5 0  

0 

BIRTLEY ENGINEERING (CANADA) LTO. 

RUHR DILATOMETER TEST 

r i t l e  



Warnock Hersey Professional Services Ltd. 

AIR DRIED BASIC; 

ELCO W I N I N G  LTD. .  a m  

7L DRY BASIS 

Elk River Coal Froject 1976-77 

-- 
Moist. AstI V.M.  F. C .  Sulphur H . G .  I .  

0.8 51.7 13 .5  34.0 0.30 89.3 

DRILL CCRE ANALYSIS 

Ash V. M. F .C .  Sulphur 

5 2 . 1  13.6 34 .3  O! 30 

Sample Identification. DH 66 - 3 

- 
AiR DRTED BASIS 

Size Weight % Moisture ASH Sulphur 

x 65 84.0 1 . o  52.3 0.33 
E 5  x 0 16.0 0 .7  40.9 0.34 

- 0 T A L  100.0 _ _  - -  

____ 

- -  
[ 

r' 

Warnock Hersey Lab.  No.: 76 - 11227 

DRY BASIC 

AStH Sulphur 

52.9 0.33 
41 . 2  0.34 

51 . O  0.33 
- -t 

Weight% Woist. Ash 

25.2 1 . 5  0 .9  1 . o  12.8 7 .5  
1 . 8  0 .8  22.6 

- - -  71 . 5  

~ '0°-0 - - 

V . M .  F.C. Sulphur 

20.8 2 1 . 3  7 0 . j y  65.0 
18.6 58.0 0.37 
- -  - -  

- - I -  
7 . 6  

12.9 
22.8 

Spec. Grav. 

Sink Float 

1 .40 
1.40 1.50 
1.50 1.60 
1 .60 

TOTAL 

21.0 71.4 0.39 
21.5 65.6 0.42 
18.8 58.4 0.37 



A.4 

C l i e n t :  Warnnck Her-sey L t d .  --I I I -__ 

Sample Identi f icat ion:J6-1 1 2 2 7  Cornp.8~65 

Start ing Temperature " ~ : 3 5 0  

Softening Temperature "C: 380 

Max. Dilatation Temp. " C :  4 5 3  

Contraction Yo : 23  

Dilatat ion %: a3 

Final Temperature " C :  

G. Factor :  1 . 052  
--.____ 

I I I I I I I I  
I 

- 

BIRTLEY ENGINEERING { C A N A D A )  LTO. 

Date r i f l e  

RUHR DILATOMETER TEST 
Drawn 

I 



I -- 

Mo is t .  Ash 

76.4 0.6 4.9 
0.5 11.8 

4.3 0.5 18.1 
9.0 

100.0 

- -  - -  
- 

- -  - -  

Warnock Hersey Professional Services Ltd. 

____ ____ 

V.M. F . C .  S~ i l phu r  
___-- 

21.9 72.6 0.55 
21.2 66.5 0.49 
19.6 61.8 0.43 
- -  - -  - -  

- -  _ -  - -  

ELCO WINING LTD.. 
* .  

F C. 
73.1 
66.9 

* Elk River  Coal Project  1976-77 

Sulphur 

0.55 
0.49 

D R I L L  CCRE ANALYSIS 

Sample Identification. DH 66 - 4 

< 

Warnock Hersey Lab. No. : 76 - 11 228 

T A B L E  I Raw Coal Head Sample X I ’  x 0 

I 0.4 1 1 0 . 2  1 22.61 66.8 1 0.51 I 119.8 1 10.21 22.7 1 67.1 1 0151 
____--I- 

T A B L E  I 1  Screen Analysis 

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

TOTAL 

M’eight % 

78.3 
21.7 

100.0 

AA o i s tu r e 

0.6 
0.4 

I - -  

ASH 1 Sulphur I ASH 

10.0 

10.9 

Ccu 1 phu r 

0.51 
0.53 

__ 

0.51 

Spec. Grav. 

Sink F loat  

1.40 
1.40 1.50 
1.50 1.60 
1.60 

I T C T A L  

T A B L E  IV Cumulative 1 .60 Float 

DRY BASIS 

AStH V .M.  

4.9 22.0 
1 1  . 8  21.3 
18.2 19.7 
41.4 - - I 9.5 - -  



1 .044  

I 
'I I 

Lab No 8 0 5 3  Date Jan/77 

Client: Warnock H e r s e y  L t d .  

Sample Identif ication:-l6'1 1228 Camp 8 

Start ing Temperature "c:  350 

Softening Temperature " C :  387 

Max. Di latat ion Temp. O C :  455 
Contraction o/o : 26 

-__ 

rcI 

Dilatat ion %:- 82 

I I I I I  

ii 

u 

_- - 

BIRTLEY ENGINEERING (CANADA) LTD. 

~ _ _ _  
Ile 

RUHR DILATOMETER TEST 

Date 

~ 

Drawn 



Warnock Hersey.Professional Services Ltd. 

M o i s t .  

0.6 
I 

ELCO W I N J N G  LTD.. - 
Astl  r V . M .  F .  C .  

.___ 

26.5 16.6. 56.3 0.41 

E l k  R i v e r  C o a l  Project 1976-77 

Weight  % 

74.7 
25.3 

100.0 

DRlLL CCRE ANALYSIS 
< 

-__ _ ____ __  
ASH S u l p h u r  ASH S u l p h u r  

27.5 0.41 

M o i s t u r e  

0.6 27.3 
0.5 15.0 0.47 

____ ___ ~ _ - _ _  
- -  24.4 0.42 - -  _ -  

I 
-_I_ 

S a m p l e  Ident i f ica t ion :  DH 67 - 1 

- 

W a r n o c k  H e r s e y  Lab. No. : 76 - 11 229 

54.0 

T A B L E  1 Raw Coal H e a d  S a m p l e  x 0 

I-- A I R D R ~ D  BASIS % DRY EAs%-r 

0.6 5.3 21.1 

T A B L E  11 S c r e e n  A n a l y s i s  

Size 

XI' x 65 

TOTAL 

Float/Sink Xt' x 65 F r a c t i o n  

C R Y  FACIS AIR DRIED B A S I S  S p e c .  G r a v .  

S i n k  F l o a t  

1 .40 
1.40 1.50 
1.50 1.60 

V.  M. SulDhur F c. 
73.5 
65.9 
60.4 
- -  

- -  
____ 

5.3 
1 4 . 5  
20. E 
71 .6 

21.2 
19.6 
19.0 
- -  

0.43 
0.40 
0.39 
- -  

28.1 - -  

TAHILE IV C;umulc3tive I .MI F l o a t  



- - -  
Dilatation 'A:-- _ _  

Final Temperature " C  : 

G. Factor: 
- - -  

L. 

1 
Lab N o  8054 - 

Client: Warnock H e r s e y  L t d .  

Sample ldentif icat ion 76- 1 1229 Comp . 8 ~ 6 5  
Start ing Temperature "C' 350 
Softening Temperature " C :  405 
Max. Dilatation Temp. OC: 

- - -  

Contraction 'A : 18% @ 446"  

Ill*r 

BIRTLEY ENGINEERING (CANADA) LTD. 

I l e  Date 

Drawn 
RUHR DILATOMETER TEST 



I 

RCJI-iR DiiATOMETEX TEST I 
f 
j Drawn 



I 

I 

I 

I 

i 

i 
I 
i 

i 
1 
I 
I 

i 

I 

I 

i I 
Tit le 

SU22 DILATOMETE3 TEST i 1 Drawn I 





'4 

I 

I 

Date 1 Ti:le 

i Drawn 

i 

I W % R  DILATCMETEX TEST 1 
----- -- --- ----- I 



-t 

9 

I 

I 

I joate 
1 Tit le 

Drawn 
RU'rlR DILATOMETEFI TEST 

I 
1 ' ~ _ _ _  __ __ 



i 

I 
1 Diawn 
I 

I 



S i z e  

xtf x 65 
- 

E5 x 0 

TOTAL 

10.0 
6.2 

0.63 
0.60 

Warnock Hersey Professional Services Ltd. 

ELCO WINING LTD..  > Elk River  Coal Project  1976-77 

DRILL CCRE ANALYSIS 

TABLE I Raw Coal liead Sainple %It x 0 
-__-__ 

% DRY EASIS 
-____ 

AIR DRIED BASIS r 
Moist. Ast l  V.M. F. C .  Sulphur M.G.  1 .  ~~~E$i~ ' - -~ 

Screen Analysis 
.__ 

TABLE I1  
AIR DRIED F3ASIS I I DRY B A S I S  

Sulphur I ASH I Sulphur 

0.62 
0.59 

'TAFLE IT1 f--loat,'Sirik x 65 Fract ion 

DRY EASIS AIR DRIED B A S I S  Spec. Grab 

S i n k  Floa 

1 . 4 0  
1 . 4 0  1 .50 
1 .50 1 .60 
1 .60 

TOTAL 

-7- 
We i y h t % _____ 

83.4 
3.2 
1.3 

12.1 

Sulphur 

0.71 
0.65 
0.61 
- -  

F . C .  

64.5 
51 .9 
51 .5 

____ 

- -  

Sulphur __ 

0.70 
0.64 
0.60 
_ -  

100.0 1 0 . 4  1 - -  1 - -  
~ ___- - -  I - -  

TABL-E IV Cumulative 1 .60 Float 

F 1 . S . I .  

8% 



I 

'4 

i T  -~ 
81 16 Date J a n / 7 7  Lab. No.- 

IJ 

Client : Wa r n o c k  He I-sey 

Sample Iden t i f i ca t i on :  76- 1 1  327  

Star t ing Tempera tu re  " C :  350 

Softening Temperature " C :  368 

Max. D i l a ta t i on  Temp. O C :  4 3 5  
Contract ion o/o :- 21 

/I Dilatat ion %: 205 

Final Temperature " C  : 

G. F a c t o r :  1 . 0 7 3  
- 

- .  
O/" 

300 

250 

2 0 0  

150 

I00 

5 0  

0 

- 

DIRTLEY ENGINEERING (CANADA) LTD. 

Tit le 

RUHR DILATOMETER TEST 

Date 

Drawn 



Wornock Hmey Professional Services 1-td. 

EILCC W I N I N G  LTD..  - Elk  R i v e r  C'oal F'roiect 1970-77 - ___ 

TABLE 11 6 c r e  en A n a 1 ys i s 

19.7 
80.3 i z 27.2 1 14.3 0.64 

0.88 

I ~ n e c .  Grav. 1 AIR DRI1ED EASIS 

V . M .  

29.6 
24.6 
22.0 
- -  

F-- . c . 
65.5 
54.2 
49.3 
- -  

DR\' I3AS I s 
A s t i  

27.4 
14.4 

24.8 

Sulphur  

0.65 
0.89 

0.70 

- __~_____ 

. .- - 

DRY B A S I S  

4.1 29.8 66.1 0.73 
20.6 24.8 54.6 0.70 
25.2 22.1 49.7 0.63 

- -  - -  D - -  



.- 
I 
1 

Lab. No. 81 17 Dote Jan.  2 4 / 7 7  

Client : Wa rnock  Her sey - 

Sample Identi f icat ion: ._ 
76-1 1328  

Start ing Temperature "C: 350 

Softening Temperature "c: 366 

Max. Dilatation Temp. "C: 4 3 7  
Contraction o/o : 19 
Dilatat ion %:L--- 262 

Final Ternperature "C : 
G. Factor :  1.083 

300 

250 

200 

150 

I00 

5 0  

0 

BIRTLEY ENGINEERING (CANADA)  LTD. 

i t l e  ' 

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

ASH 

6.6 
16.1 
27.0 
66.8 

_- 

ELCO VINING LTD..  E l k  R i v e r  Coal Project 19763-77 
T 

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

29.0 64.4 1.00 
26.5 57.4 0.94 
22.8 50.7 0.02 
- -  - -  - -  

DRILL CCRE ANAL.YSIS 

Sample  Ident i f ica t ion .  DH 69 - 3 W a r n o c k  H e r s e y  Lab. No. :  76 - 1132: 
d 

30.5 

TABLE I Raw Coal H e a d  Sample  x 0 

AIR DKIFZ B A S I S  "/o DRY EASIS 1 

- 

- -  - - 

1 0.7 128.9 I 22.1 1 48.3 I 0.90 I 92.71 1 29.11 22.2 I 48.7) /0:91 

F ' L  ti Ctitq-1 r--- ____. ____ 
Maximcini M a x i m u r n  Maxiniun;  

D i l a t a t i o n  t c o n t r a c t i o n  D i l a t a t i o n  , 

I L MI'FFFIA-T OliE O(; 

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

I t  G 1 1  

FACTCF 

-- -__- -____ --._- 
Size  Weigh t  % M o i s t u r e  A S H  

- 
XIf x 65 85.6 0.6 30.0 0.92 

E5 x 0 14.4 0.7 13.8 1.02 1 .03 

TOTAL 100.0 
-- 

0.94 - -  - -  - _  

T A B L E  I11 F l o a t / S i n k  %'I x 65 F r a c t i o n  

S D e c .  Grav.J AIH DRIED BASTS 

S i n k  ' 1 . 4 0 F  Float Weight% 

1 .40  1.50 
1.50  1.60 
1.60 37.6 

TOTAL I 100.0 

M o i s t .  

0.7 
0.6 
0.7 

Ash 

6.6 
16.0 
27.7 
- -  

- -  

V.M.  

28.8 
26.3 
22.7 
- -  

- -  

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

F . C .  

63.9 
57.1 
48.9 
_ -  

- -  

S u l p h u r  

0.99 
0.93 
0.91 
- -  

- -  

DRY BASIS 

DILATATION 

0.025 



Lab.  ~0.81 18 Date Jan .24/77_---, 

Cl ient :  Warnock Hersey  

Sample Ident i f icat ion :- 7 6 -  1 1329 i 
i Star t i ng  Tempera tu re  "C:-- 350 

Sof ten ing Temperature "C: 367 
Max. D i l a ta t i on  Temp. O C :  4 4  1 

Contract ion o/o : 2 2  

Di la tat ion 292  

Final Temperature "C : 

5. F a c t o r :  1 .086 

1'"" 

- 

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

tle 

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

ELCO W I N I N G  LTD. .  ____ *- 

AIR DRIED BASIS 
_I___ 

S i z e  Weight  % M o i s t u r e  

E5 x x 65 0 . .___ 23.3 76.7 -__--__ 0.7 0.6 ;g:T?;; 8.2 -- 

TOTAL 100.0 - -  

- 

- -  - -  
- - - ~  I _ _ _  _ _  

Elk  R i v e r  Coal  Project 1976-77 

DRILL CCRE ANALYSIS 

DRY BASIS 

AStH 

r 

S u  1 p hu r 

0.64 
-~ 20.0 8.3 0.78 

___ .- 

17.3 0.67 
___.__ 

S a m p l e  Ident i f ica t ion .  DH 69 - 4 
r' 

Warriock Hersey  L a b .  N o .  : 76 - 1 1  330 - 

T A B L E  I R a w  Coal H e a d  S a m p l e  %'I x 0 

1- % DRY EASIS AIR ORlED BASIS I 
Moist. I--- I 0.7 0.63 1 140.8 ' 117.0) 23 7 I 59.3 1 6.64 I 

_I___ 

1E.9 I 23.5 1 58.9 I 

'** T A B L E  111 Float/Sink x 65 F r a c t i o n  
-___ 

S p e c .  Grav.  I 
I S i n k  Float 

1 .40 
1.40 1.50 
1 .50 1 .GO 
1.60 

TOTAL 

TABL-E IV Curnu la t ive  1 .60 Float 



J a n .  2 4 / 7 7  .. 0 cl t e - -_____ ._ 'Lab. No. 81 19 
Cl ient :  Warnock Hersey_--  

Sample Iden t i f i ca t i on :  ... 7'- 1 1330 --I 

-1 
I: 

Sta r t i ng  Temperature " C :  350 

Sof ten ing Temperature "c: 382 

Max. Di la tat ion Temp. "C:-  439 
Contract ion "/" : 18 

I 

D i la ta t ion %:_- 55 

Final  Temperature "C: 

G .  Factor :-- 1 .036 __ ____ 

@lo 

3 0 0  

2 5 0  

200 

I50 

I00 

5 0  

0 

____ __._ am EIRTLEY ENGIFJEERING (CANADA) LTD. 
_- 
i t le Date 

Drawn 
RUHR DILATOMETER TEST 



Warnock Hersey Proksional Services I-td. 

ELCO WINING LTD. .  
-I_ c4 

t __ 
AIR DRIED B A S I S  

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

2 . 7  10.8 22 .7  65 .8  0.61 

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

V.M.  

23.2  
23 .2  
21 .2  
- -  

DRILL CCRE A N A L Y S I S  * 

F C .  S u l p h u r  

72 .4  0.71 
63.0 0.68 
57 .2  0.63 

- -  i - -  

S a m p l e  Ident i f icat ion.  DH 69 - 5 

0 .6  
0 . 6  
0 .6  

W a r n o c k  Hersey L a b .  No.: 76 - 11331 ___-- 

4 . 4  
1 3 . 7  
21 .5 

TAE3LE I1 S c r e e n  A n a l y s i s  
I AIR DRIED BASIS I DRY BASIS 

AStH I S u l p h u r  1 S u l p h u r  Size 
__L__ - 

x 65 
65 x 0 

TOTAL 

-_ 

I 

1 2 . 8  
6 .6  

12.8 
6.6 

- 
3 4 . 7  

-_ ---____- 

100.0 1 0 . 6  I 0.68 - -  

TAE3LLE 111 Floa t / s in l i  x 65 F r a c t i o n  - 
ISrsec. Grav .  I , A I R  DRIED B A S I S  DRY E3ASIS 

----7-- 
v m .  S i n k  Float Weight% - 

7 3 . 0  
10 .6  
4 . 3  

1 1 . 2  

A S H  

4 . 4  
13.8 
21 .6 
53 .2  

1 1  .6 

1 . 4 0  
1 .40  1.50 
1.50 1 .60  
1.60 

23.1 
2 3 . 0  
21.1 56.8 

--t-' - -  

TOTAL 
-_______ 

100.0 

T A B L E  IV Curnulat . ive 1 .60 Float 



-4 

- 76- 1 1  331 Sample Identi f icat ion: 

Start ing Temperature " C : -  350 

4 4  1 

19 

Softening Temperature " C :  377 

Max. Dilatalion Temp. " C :  

Contraction '/" : 

Dilatation %:---. 

Final Temperature "C : 

37 

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

- 

lDate rltle 

RUHR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd. 

DRILL CCRE ANALYSIS 
2 

Sample Ident i f icat ion.  DH 7 0  - 1 - Warnock Hersey  Lab. No.: 76 - 11230 

TABLE 1 Raw Coal I-lead Sample 'dT1 x 0 

Spec. Grav  

Sink Floa 

1 . 4 3  
1.40 1 .50  
1.50 1.60 

__ 

- 

TOTAL 

TABLE TV Cumulat ive 1 . l i O  F loa t  

F . S . I .  

8 

. - .. - . 

.... I 



-- 
I 1  ~ Dote J a n / 7 7  ._ 

I' Lab.  No. 8055  

RUHR DILATOMETER TEST 

-4 Client :Warnn& Hp-rsev L t d .  

Sample Iden t i f i ca t i on :  76-1 1230 C o r n p . 8 x S  

Sta r t i ng  Tempera tu re  " C :  350 
Sof ten ing Temperature " C :  368 

Max. Di la ta t ion Temp. " C :  440 

Contract ion "/" : 2 6  

Di la tat ion "A 102 

-. ~ 

F ina l  Temperature "C : 

G. F a c t o r :  1.056 

Drawn 



Warnock Hersey Professional Services Ltd. 

___-- -__ - 
- 
Size W e i g h t  % M o i s t u r e  A S H  s u  1 phci r 

x 65 73.0 1 . o  12.8 0.60 
65 x 0 27.0 0.9 13.2 0.58 

- 

_ _ .  _____ 

Elh R i v e r  C c m l  t ’ r o l e c t  1976-77 
__.______ 

- 
DRY cG%iz 

-.~_____ __ 
ASH 

13.0 
13.3 0.59 

--_ 

D R I L L  C : C H E  ANALYSIS 

_ -  - -  7 OTAL 100.0 
-___~-__________ 

< 

W a r n o c k  t-icrsey Lab. No.: 76 - 11 231 

13.1 0.60 - -  

T A B L E  I R a w  Coal Mead S a m p l e  % ‘ I  x 0 

A F  DRIED BASIS- I 74 DRY BASIS I 

I I’oec. Grav.1 AIR DRIED 
___- 

1.40 80.3 
1.40 1.50 3.0 
1.50 1.60 2.2 0.8 

-__- 

100.0 

_- 

T O T A L  
__.-__ 

Ash 

2.6 
11.0 
17.8 
- -  

___ 
- -  

- 
DRY B A S I S  __ - 

S u l p h u r  ASH V.M. F C .  Su lphur  

0.59 2.6 31.3 66.1 0.60 
0.55 1 1 . 1  28.4 60.5 0.55 

17.9 26.5 55.6 0.49 
69.3 

12.9 - -  

0.49 

_..__ 

- -  - -  - -  
. 

- -  _ -  

-3 B A S I S  

- -  

- -  

T A B L E  IV C u m u l a t i v e  1.60 f-loat 



T 

Date Jsn/77 - - - j  - Lob. PJo.--- 8056 

Client: Warnock Hers-e.y L t d .  

Sample Identi f icat ion: 75-1 1 7 3 1  & w a x &  
Start ing Temperoture " C :  350 

Softening Temperature " C :  369 

Max. Dilatation Temp. " C :  435 
Contraction : 

jj - .~ 

-il 
Dilatat ion %: - ~ _ _  

Final Ternperature " C  : 

G. Factor :  1 .052 

- 

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

T i t l e  
Date 

RUHR DILATOMETER TEST 
Drawn I 

I 



19.0 
12.8 

0.80 
0.79 

Warnock Hersey Professional Services Ltd. 

ELCO WINING L-ro. .  
-1" 

D R I L L  CCRE A N A L Y S l S  
r' 

W a r n o c k  H e r s e y  Lab. No.: 76 - 11232 Sample Ident i f ica t iun .  DH 70 - 3 

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

% DRY BASIS -----I--- 
________ 

AIR D R I E D  R A S I S  T 

CRY B A S I S  

Size Weigh t  "/o 

r ; E 5  23.5 76.5 

TOTAL 100.0 

o i s t u  re ASH I S u l p h u r  S u l p h u r  
_..__.___ 

18.9 0.79 
12.7 0.78 

0.9 
0.8 

17.5 1 0.80 

* TAELE 111 F l o a t / S i n k  x 65 F r a c t i o n  

AIR DRIED B A S I S ,  DRY BASIC: S p e c .  G r a v  

S i n k  Float M o i s t .  

0.9 
0.8 
0.8 

~ _ _  

- -  

S u l p h u r  

0.78 
0.76 
0.73 

~ 

- -  

ASH 

3.4 
9.8 
17.0 
58.1 

___. 

V . M .  

30.3 
28.6 
26.7 

--- 

- -  
____ 
_ -  

\r\leiyht% - 

61 .2 
5.6 
4.4 

2 3 ~  a 

F . C .  

66.3 
61 .6 
56.3 

_- 

- -  

- -  

Ash 

3.4 
9.7 
16.9 
_ -  

- -  

V . M .  

30.0 
28.4 
26.5 
_ _  

S u l p h u r  

0.79 
0.77 
0.74 

____ 

- _  

- -  

F . C .  

65.7 
60.9 
55.8 

1 .40 
1..40 1 .50 
1.50 1.60 
1.60 

TOTAL 100.0 20.1 

T A B L E  1V CurntAlative I .60 Float 
_____ 

in coal) 
1 1  c, I t  

FACTCF 
Ini t ia l  Max i  m u m  

Di 1 a t a t  ion 
M a x  i mu  n-- 
C o n t r a c t i o n  

M a x i m u n ;  
D i l a t a t i o n  

8% I 0.920 



-__ Lab No 8057 Date J a n / 7 7  

Cl ient :  Warnock H e r s e y  L t d .  

Sample I d e n t i f i c a t l o n : 7 6 - 1  1232 ComP.8x65 -- 

S ta r t i ng  Tempera tu re  "C :  350 
Sof ten ing Temperature "C:  367  

Max. Di la ta t ion Temp. " C :  435 

-__ 

Contract ion %.: 2 3  

Di la ta t i on  %:  108  

F ina l  Ternperature "C : 

G. Factor :- 1 .058  
~ _ _ _ _ _  

RUHR DILATOMETER TEST 

I 

Drawn 

I 0 ,  



Warnock Hersey Professional Services Ltd. 

ELCO WINING L T D . .  -- *---- E l k  R i v e r  -- Coal Project 1976-77 

DRILL CCRE ANALYSIS 

W a r n o c k  H e r s e y  Lab. No. : 76 - 1 1  233 Samole Iden t i f i ca t ion .  DH 70 - 4 

T A B L E  I Raw Coal t i e a d  Sample  XIt x 0 

AIR DRIEDRASIS ---I----- % DRY 

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

I AIR DRIED BASIS DRY E A S I S  -- 

2’1 x 65 
55 x 0 25.0 

C: u I phu r Sulphur 

0.75 
0.82 

______ 
- -  

11.4 
8.8 

0.76 
0.83 

I - -  I - - _  
rOTAL 1 100.0 

___.___ 

10.7 0.78 

16\ TAELE I I J  F l o a t / S i n k  ?gl x 65 F r a c t i o n  

D R Y  B A S I S  AIR DKIED B A S I S  
I 

S p e c .  G r a v .  

F . C .  S i n k  F l o a t l W e i q h t %  I W o i s t .  1 Ash I V .M.  S u l p h u r  

0.83 
0.76 
I .  s.* 
- -  

V.M.  

30.4 
29.4 
29.1 
- -  

F C .  Sulphur 

0.78 
0.77 
I .  s.* 
- -  

- 

- -  

66.0 
64.0 
60.8 
- -  

3.0 
6.0 
9.6 
50.3 

66.6 
64.6 
61 .3 

1.40 1.59 
1.50 1.60 
1.60 18.0 

TOTAL 100.0 12.6 
____ 

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

f=.s.I. 
I I  c; I 1  

FACTCF Di la t a t ion  I C o n t r a c t i o n  I D i l a t a t i o n  

* refers to Insu f f i c i en t  s a m p l e  



I, 
1 

L a b  No 8058 __ L)ate Jan/77 

Client: Warnock Her-sey L t d .  

Sample Identi f lcat ion: 7 6 - 1  l 233  ComP.8; 

Start ing Temperature " C :  

Softening Ternperature " C :  

Max. Dilatat ion Temp. " C :  

Contraction o/o : 

Dilatation o/o: 

Fmal Ternperature "C : 

G. Factor :  

- 

- 

"10 
300 

250  

200 1 
1 

I50 

00 

10 

1 

BIRTLEY ENGINEERING (CANADA) LTO. 

.. 
i t l e  

Date 

Drawn I- RUHR DILATOMETER TEST 
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Warnock Hersey Professional Services Ltd. 

ELCO W I N I N G  L T D  ... ____- m . .  
E l k .  R i ve r  Coal P ro lec t  1976-77 ~- 

DRILL CCRE .fiNALYSIC; 
- 

Sample Identif ication. DH 75 - 1 

d 

___ Warnock t-lersey Lab. No.: 76 - 11288 

TABLE 11 Screen Anal  y s  L s 

T - -- 

Spec. Grab 

S i n k  F l c m  

1.40 
1.40 1.50 
1.50 1.60 
1.60 

____ 

.__ - -- 

TOTAL- 
__- - - -. -- - 

AIR DRIED 

I - .  e .  I ,  

0.028 

Ash 

4 . 9  
1 2 . 4  
21.1 

. -- 

- -  
. .- 

_ _  
- -_ 

1 . f i O  

V . M .  

27.2 
24.0 
21.2 

tk-lc-jat 

I=. C. Solr i t lur  - _.__ - _ _  

66.7 0.63 
62.6 0.58 
56.8 0.52 

- - I  - - 

DRY E A S I S  

F C .  

67.5 
63.2 
57.3 

- -  

S u l p h u r  

0.64 
0.59 
0.52 

- 

- -  
__ . __ - 

_ -  



J 
L a b  No 8076 DGle J a n .  2 1 / 1 7  

Client : ______ Warnock ~ H e r s e y  - 

Sample identi f icat ion 8 76-  1 1288 

Star t ing Temperature O c : 3 5 0  ' 

Softening Temperature 0 ~ : 3 7 6  
Max. Dilatat ion Temp. " C :  435 
Contraction o/o : 2 3  

Di la tat ion % -  60 __ 

Final Temperature " C :  - 

G .  Factor:- 1.034 ++ 

O/O 

3 0 0  

< 

2 5 0  

200 

I50 

I00 

5 0  

0 

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

i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services I-td. 

ELCO W I N I N G  LTD'. . __ 9 _ _ - ~  
Elk R i v e r  Coal F' ro]ec t  1976-77 

.- 

D R I L L  C;CRE ANALb'SIS 

S a m p l e  Ident i f ica t ion .  DH 75 - 2 _--__ Warnock  t ie rsey  Lab.  No.: 76 - 11289 

i 

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

ASH I S u l p h u r  

76.0 0.49 
52.8 0.67 

I- -- 

-72.0 I 0.52 

- T A B L E  111 F l o a t / S i n k  x 65 F r a c t i o n  

TABLE IV C u m u l a t i v e  1 .60 Float 

Sulphur 

0.65 
0.66 
0.62 
- -  



11 

Lab N o  8077 Dote- Jan. 2 1 / 7 7  

Client: Warnock Hersey 

Sample Identification. 76-1 1289 

Starting Temperature "C:-35O 

Softening Temperature o C : 2 6 6  

Max. Dilatation Temp. "C: 435 
26 Contract ion : - 

- 

184 Dilatation O / " :  

Final Temperature "C : 

G. Factor: 1.069 
- 

~- 
Title Da te  

Drawn 
RUHR DILATOMETER TEST 

u/O 

300 

.' 
I 250 

2 0 0  

I50 

I00 

5 0  



_ _  

Warnock Hersey Professional Services I..td. 

I 0.8 173.41 17.1 1 8.7 I 0.28 I 80.2 174.0 
I 

17.2 1 8.8 I '0.28 I 
TABLE I 1  C c r een P na 1 !,,s i s 

___ 
5 u 1 phu r 

0.27 
0.22 

__~____ 
S i z e  

82.4 
82.2 

x 65 I 88.1 I 0.4 1 82.01 0.27 

82.4 0.26 1 

Spec.  Grab 

S i n k  Floa 

AIR DRIED BASIS DRY BASIS 
- -___ 

V . M .  1 Y . C .  S u l  nhur ASH V . M .  F C  S u  1 phu t- 
- 

1 . 4 0  
1 .40  1.53 
1.50 1.60 
1.60 83.6 

TOTAL 83.6 

TABLE IV Cumulative 1 . G O  I=lcJat 

F . 5 . l .  

I 
I 



Warnock Hersey Professional Services Ltd. 

ELCC W I N I N G  L T D . .  * -___-- 
r:Ik t?iver Coal Proiect  1976-77 

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

S a m p l e  Ident i f ica t ion .  DH 75 - 4 Warnock Hersey L a b .  N o .  : 76 - 1 1  291 

T A B L E  I Raw Coal Head Sample  X I '  x 0 

a TABLE I I J  

Spec. G r a v  

S i n k  Float ____ 
1 .40 

1.40 1.50 
1.50 1.60 
1 .60 

T O T A L  

AIR DRIED BASIS 

~ 

DRY P A S I S  

TABLE 1V (;umulnt ive 1 . 60 I r l o r i t  



I 
D o t e  Jan 21 /77  -7- li 

il 
Lab No aQ78 

Client : Wa r n o c k  tfe r s e y  

Sample Ident i f icat ion '  76 -1  1291  

-1 11 
Start ing Temperature "C:__ 350 

Softening Temperature "C: 398 

Max. Dilatation Temp. "C: --- 

Contraction 21% F 467" 

Dilatation %: 

Flnal Temperature "C: 

G. Factor:- 

- - -  

- - -  

O/O 

300 

250 

200 

I50 

I00 

5 0  

0 

~ 

EIRTLEY ENGINEERING (CANADA) LTD. 

T i t l e  

RUt-IR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

- . __- - 

DRY BASIS 5 p e c .  Grav 

S i n k  Floa. 

_.__ 

A s h  F c. S u l  phurl 
- - - .- 

1 . 4 0  
1 . 4 0  1 .50 
1 .50  1 - 6 0  
1 . 6 0  

4 . 9  
1 2 . 2  
24.2 
- -  

6 7 . 9  

63.3 
54 .8  
- -  
-- 
- -  

0 . 5 4  j 4 2 . 3  I 0 . 9  
I 

10.5  1 . o  
4 . 5  0 .8  

4 2 . 7  - -  
0.42  

I - -  

1 0 0 . 0  1 - -  

I1 c, I f  

t=AC -1 C F  



I 

.. 

~ a t e  Jan.  21 /77  -. Lab. No. 8079 

Client :WarnockHer-s.e_y_--- 
Sample I d e n t i f i c a t i o n : _ . _ 7 6 -  I Y q l c 2 .  . 

I 
-7 

1 Star t ing Tern p e ra t  ur e C :-... 350 
Softening Ternperature "C:_ 3 78 

Max. Dilatation Temp. " C :  4 4 3  
2 2  Contraction Yo : 
69 Dilatat ion "/": 

Final Ternperature " C :  
1 

1.043 G.  Factor :--_- ~~ _____ 

O/O 

300 

250 

200 

150 

I00 

5 0  

0 

-__- _____ 

BIRTLEY ENGINEERING (CANADA) LTD. 

Date - i t l e  

Drawn 
RUHR DILATOMETER TEST 



I 

Warnock Hetsey Professional Services Ltd. 

Fl h R i v e r  C ' r m l  F'roiect 1976-77 
. __ ELCO M I N I N G  LLTC?. . __ __ 4*r 

DRII-L- ( : C H €  ANALYSIS 

Sample I d e n t i f ' l ~ a t i ( ~ t ' > .  DH 75 - 6 

TABLE 1 Raw Coal }--lead Sarnple 5 i f f  x 0 

TAELE I1 ,C creen A na 1 ys i s 

AIR DRIE:D HASIS: DRY EASlS 

Weight % I Mo is tu re  I ASH SUI phur Sulphur  

71 .7 
39.0 

64.5 0.44 

0.42 
0.52 

"TAELE 111 F l o a t / S i n k  !;" x 65 F r a c t i o n  

AIR DRIED P A S I S  __ 
I I I 

DRY B A S I S  

V.M.  F C .  Sulphur  _ _ ~ _ _  

27.2 66.5 0.62 
23.i 61.3 0.68 
20.6 51.6 0.54 
- _  - -  - -  

- -  - -  74.4 - - _ _  
__ __ - __ - - 

Spec. Grav. 

S i n k  F loa t  

1 .40 
1.40 1.50 
1.50 1 . 6 C  

F.C. Weight% W;:;;. Ash I ___- V.M.  

9.0 1 .0 6.2 27.0 
2.4 14.8 23.5 
3.5 27.5 20.4 

65.8 
60.9 
51 .3 
- -  11.60 - -  

1 TOTAL 

TABLE IV Cumulat ive 1 .60 F loa t  

I I I 



1 
Lab. No 8080 ~ a t e J ~ n / 7 7  - 

Warnock H z r s e y  ________ Cl ient :  

Sample Iden t i f i ca l i on :  76- l  1293 

Star t ing Temperature O C : 3 5 '  

Sof ten ing Ternp er a t u r e C : __ 367  
Max. Di la ta t ion Temp. OC: 4 39 

20 

205 
Contract ion o/o : __ 

Di la ta t ion %:  __-______ 

Final  Temperature "C : 

G. F a c t o r :  1.079 

RUHR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd. 

El!< H tver C (>a1 Pro)ec t  1976-77 ELCC PJJNING L T D . .  
_A- Lh 

SamDle Identit ' icatlun. DH 75 - 7 
r' 

Wsrnock IHcrsey Lab. No. : 76 - 1 1  294 

I 0.7 137.5 

AIR DRIED BASIC: Spec. Crav. 

S i n k  Float 

I DRY B A S I S  

Weigh t% 

39.5 
6.7 
2.8 
51 .O 

______ V.M.  

26.0 
22.4 
18.9 

_ _  

f=.c. 

68.7 
62.1 
53.7 

V.M. 1 F C .  Sulphur 

0.56 
0 . 6 2  
0.58 
_ _  

-.__ 

1 . 4 0  
1.40 1 .50  
1.50 1 .60  
1.60 

69.4 I 62.6 

I 47.1 - -  TOTAL 1 100.0 
_ -  

T A B L E  IV Cumulative 1 . 60 fzloat 

F . S . I .  



I 1  
Lab. No. 8041 Date-Jan. 2 2 / 7 7  

C I i e n t :WWG~-H-CLS.~L 
Sample Iden t i f i ca t i an :  76-1 1294 

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

Sof ten ing Temperature OC:-377 

M a x .  Dilatat ion Temp. O C :  4 4 4  
Contract ion 'A  : 26 

Di la tat ion o/o:-.-..--.- 3 4  

F ina l  Temperature " C :  
1.01 1 

G. F a c t o r :  - --___ 

"10 
300 

d 

250  

2 0 0  

I50 

I00 

5 0  

0 

BIRTLEY ENGINEERING (CANADA) LTD. 

RUHR DILATOMETER TEST 

- 

Date 

Drawn 



_ _  

Warnock Hersey Professional Sorviccrs Idd. 

.... . ........ 

Spec; .  Grav.  

S i n k  l--loL1l 
. -- -- . 

1.40 
1.40 1.53 
1 . 5 0  1 .oo 
1 .60  

T C'-T A I 

. .  ..... - . . . . . . . . . .  

\ . M I .  i . 

23.0 70.9 
21 . o  63.9 
18.1 j 55.8 

- __ . 

I 

_ -  
- -  I 

/ '  ' 1 ; 

5.3 
14.4 
25.5 
84.8 

59.1 

- _ _  

. -  

e A s r s  



O/O 

300 

r' 

250  

200 

150 

I00 

5 0  

0 

_ _  I___ a BIRTLEY ENGINEERING ( C A N A D A )  LTD. 

RUtIR DILATOMETER TEST 

Date 

D r a w n  



Warnock Hersey Professional Services Lad. 

Elk  f i iver  c ~ ~ ~ 1 1  I ' roiect 1976-77 

DRILL G C R E  ANALYSIS 

Sample Identification. DH 75 - 9 
r" 

Warnock I iersev Lab. No.: 76  - 11296 

Spec. Grav  

Sink Floa 

1 .40  
1 .40  1 .50  
1 .50  1 .60  
1.60 

AIR DRIED E A S I S  

39.4  
9.1 1 . 1  
4 . 0  1 . 1  

_ _  47 .5  

TABLE IV Cumulat ive 1 .60 Floa t  



I l e  

RUHR DILATOMETER TEST 

__- 

Cl ient :  W m o c k  H e r s e y  

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

Date 

Drawn 

mi- Sta r t i ng  Temperature "C:-J50 

Sof ten ing Temperature 0 ~ : - 3 6 0  

Max. Di la ta t ion Temp. " C :  460 

Contract ion o/o: . 2 3  

Di la ta t i on  % :  - 8  

F ina l  Ternperature "C : 

G .  Factor:-  0.799 



I 

I 

I 

Date j j r i t l e  

!?Ui-;3 DILATOMETE3 TEST 
Drawn 

I ! 



I 

I 

I f ie 
I 

RUSf!? DILATOMETE!? TEST 

! i Dcre  
L-----L 
1 Drawn I I I 

1 



E 

I 

-. 

8L!!-l3 DILATOMETER TEST I 
i Drawn 
i 

I 



I I 

Date Tit le 

I 



Lh 
* 

Dee. 17, 1976 
ELCO M I N I N G  LTD. 

SGr;l?ie IdeGi i f iCGi iOn : 

Siarring Tenpeia;u;e "C: 

So f t e n in g Ter-i 2 e:a t u re  " C : 
Max. Dilatation Ten?. " C :  

Contraciion o/o : 

Dilatation %:  

Final Temperature " C  : 

I 

/Date 
I 

RUHR DILATOMETER TEST 

I 



I 

I 
I 

I 

I 

i 
i 
I 

I 
I 

I 
I 

I 

1 
I 
I 
i 

I 
I 

! 



/Da te  I 

I I t I 
BUHR DILATOMEYER TEST I j 

I 1 Orawn j 

I 

! 

I 
I 

i 
i 
I 
i 

i 

I 

! 

i 
I 
i 
I 

I 

i 
! 
! 

I 

! 

1 
I 

I 
I 

1 1 I 
1 



/ 
/I 

i Dare 
/Tit le I 

1 



I 

Drawn 

I 

RUH8 DILATOMETER TEST 



/ 

I -  , n,  

F.. 

I 

I 

RUI-IR DILATOMETER TEST I 
i 1 Drawn 

i 
-__-__- -- -I---- I 



Warnock Hersey Prokssional Services Ltd. 

ELCO W I N I N G  LTU,.  E l k  R i v e r  Coal Project 1976-77 
#- 

< DRILL C'CKE ANAILYSIS ___- - 

Sample I d e n t i f i c a t i o n -  DH 77 - 1 - Warnock t i e rsey  Lab. No. : 76 - 11234 

TABLE I1 Screen A n a l y s i s  

1 TCTAL 1 100.0 1 - -  

_ _  .J ...~ 

A 5 4  V .  M. F . C .  S u l p h u r  
--- - 

0. ti0 6.7 35.4 57.9 0.61 
0 .57  18.6 30.5 50.9 0.58 
0.50 29 .4  26.6 44.0 0.50 

- _  - -  71.3 - -  - -  - -  - _  
_ _ _ _ _  - . ~- .. ~. __ - .- __ 

29.6 _ _  _ -  - - - _  _ _  



-- -__ a@ EIRTLEY E N G I N E E R I N G  (CANADA) LTD. 

e 
Date  

HUIiR DILATOMETER 'TEST 
Drawn 

T 



Warnock Hersey Professional Services Ltd. 

2 3 . 3  29.1 

E l k  River  Coal Pro jec t  1976-77 - 
ELCO WINING L T D . .  ~ _ _  - 

< 
DRILL CCRE ANALYSIS 

- 

- 
47.6 0.61 

S a m p l e  Ident i f ica t ion ,  DH 77 - 2 

F C .  

60 .3  
50.6 1 .40  1.50 

1.50 1.60 2 .3  0.55 50.5  

- -  1.60 22.0 - _  
____ 

21 .3 - -  TOTAL 100.0 
- ______ I________ - 

W a r n o c k  Hersev L a b .  No. : 76 - 1 1: 

C.ulph( 

0.59 
0.58 
0.56 

_ -  

- -  
- 

- -  

I r I ~ - - 1  1 
- 1. I I  11  r---- J n i t i a I S oft en i ng Max  i m i  c1 r - n  M G x i mu ni hr a x i n-t u r r  

Con t t-ac t i on 13 i 1 a tat i on D i 1 atat ion 
.-_I____ _ _ ~ _  __ -__-___-.~ 



0 ,  
/ O  

300 

?50 

200 1 

I50 

00 

0 

RUHR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd. 

ELCO WINING LTD. .  Elk River Coal Proiect  1976-77 .fr -- 

DRILL CCRE ANALYSIS 

Sample Identification. DH 77 - 3 Warnock Hersey Lab. No.: 76 - 1123E 

__ * 

-____--__--- 
Moist. Astl  V.M. F. C .  Sulphur H . G .  I .  [-zk-f-T- 0.53 -,8.4 

T A B L E  I Raw Coal t-lcad Sample x 0 

---.______ 

Ash V.  M. F .C .  Sulphur 
1 

50.5 a .  53 

F C .  

60.1 
1.40 1 .50  13 .8  33.1 14 .0  33.4 52.6 
1.50 1 .60  30.7 27.6 41.0 30.9 27.8 41 . 3  
1.60 16.7  58.2 - - - -  
______ 

- -  15.1 - - T O T A L  100.0 _ _  

TA8LE I1 Screen A n a l y s i s  

Sulphur 

0.55 
0.54 
0.52 
- -  

- -  

I 
-- .______ 

AIR DRIED BASIS DRY E A S I C  7 

715.2 
E5 x 0 I 17.2 1 0.9 I 1 8 . 7  

I - -  
TOTAL I 100.0 I - - 

~ - _ _ _  
Sulphur 

0.53 
0.57 

- 

Float/Sink x 65 Frac t i on  

ASH 1 Sulphur I 

TABLE IV Cumulative 1 .60 F1 oat 



L a b  No 8061 Date J a n / 7 7  

Sample 1dentification:Jb-1 1735 
CI 1 en t :-4l.a_rnackle rls QL L t d . 

Star t ing Temperature " C :  '350 

Softening Temperature " C :  3 6 4  

Max. Dilatat ion Temp. " C :  433  

Contraction "/" :- 2 1  

Dilatat ion %:- ___- 148 

Final Teinperature " C .  

G. Fac tor :  . _ _  

- 

BIRTLEY ENGINEERING (CANADA) LTD. 
- 

t l e  

RUHR DILATOMETER TEST 

- 

Date 

Drawn 



t 

Sink F loat  Weight% Mo is t .  Ash V . M .  

1.40 1.50 1.60 1.50 1.60 ~::~~~~- 5.8 1.5 0.9 - -  20.8 - -  29.9 - -  

1 .40 
16.8 29.1 

____- 

_ _  _ _  _ -  T C T A L  100.0 

Warnock Hersey Professional Services Ltd. 

~ _ _ _ _  - 

F . C .  Sulphur - 

0.78 
56.9 0.74 
61; 51 - _  .4 0.71 _ -  

. -I__ 

_ _  _ -  

Elk Rive r  Coal Project  1976-77 

Sample  Identif ication. DH 77 - 4 Warnock Hersey Lab. No. : 76 - 11 237 - 

T A B L E  I Raw Coal t i cad  Fample x 0 

- 1 Ash , C. r'j ;:z.li Sullphur Mois t .  Asti V.M.  F. C .  Sulphur M.G. I .  

0.8 8.3 31.6 59.3 0.82 99.7 8.4 31 .9 59.7 0.83 

---_____ _- - - _ _  _ _ _  
,[lR D[lED rli5lS 

____--___-- __ 

- __ - 

5creen Ana lys i s  

-i 
____ - --__ 

T A B L E  11 
AIR URIE-D t3ASIS I DRY PASIS 

Size 

x 65 
E5 x 0 26.3 0.9 

7.8 
8.8 

__ -. 

7.9 
8.8 

8.1 

___ - . - 

I - -  
TOTAL I 100.0 I - -  

Cul phu r 

~____ 

0.80 

TAELE I11 Float/Sink x 65 Fract ion 
- 

T A B L E  IV Cumulative 1 .60 Float 

DRY B A S I S  

3.2 
17.0 
21 . o  
55.3 

7 . 3  

63.2 0.84 

I - -  I - -  - -  

I I Dilatation I Contraction I Di latat ion ' 



r 

O/O 

300 

250 

200 

150 

00 

10 

0 

- 

BIIRTLEY ENGINEERING (CANADA) LTD. 

- - 

-Date 

T i t le  

RUHR DILATOMETER TEST I Drawn 



Warnock Hersey Professional Services L-td. 

-. . 

S u l p h u r  

0.60 
0.54 

Sample  Jdent i f icat ion.  Dti 77 - 5 

TABILE 11 Screen Analysts 

Ac-t-l 5 \ 4 1  p h u r  

42.6 
2 3 . 8  0.72  

- -_ 
3 8 . 9  0.54 

TARLIE IV Curniil;jf Lve 1 . 60 Float  

. 



O/O 

300 

BIRTLEY ENGINEERING (CANADA) LTD. 

- 

Ti t le  Date 

RUHR DILATOMETER TEST Drawn 

- 

2 5 0  

5 0  

00 

0 



Warnock Hersey Professional Services Ltd. 

61 .O 
54.9 
48.1 

DRlLL CCRE ANALYSIS 

0.76 
0.71 
0.69 

r' 

W a r n o c k  t - I <  r sey  Lab. No. : 76 - 1 123' ________ __ 

T A B L E  1 Raw Coal t {cad Sample  ).;" x 0 

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

Spec. G r a v  

S i n k  Floal 

1.40 
1.40 1.50 
1.50 1.60 
1.60 

l - O T A L  

i AIR DRIED BASIS I DRY BASIC. 
-- .- 

TABLE IV Curriulative 1 .60 I-loat 

F.C. 

60.3 
54.3 
47.5 
- -  

PER CENT ___ 
Maxtmun7 P d a x i r l i u r j  
C o n t r a c t i o n  I Clilatat ion k '  



Drawn 
RUHR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd. 

Sample Ident i f icat ion.  Dt i  77 - 7 Warnock Hersey Lab.  No.: 76 - 11240 

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

AJR DRIED BASIC; 

Sulphur I i . G .  I .  A s h  V. M. F . C .  S u l p h u r  

0 . 7  0.51 61 .5 44. 20.9 34.8 0.51 
--.__ 

T A E L E  J J  Screen A n a l y s i s  

AIR DRIED E 
I 

~ ________- Spec. Grav. I 
1 . 4 0  

1 . 4 0  1.50 
1.50 1.60 
1.60 
-~ 

T O T A L  

1 . 4 0  
1 . 4 0  1.50 
1.50 1.60 
1.60 
-~ 

T O T A L  

38.5 1 . 2  
4.0 0.9 
2.5  ’ 0.7 

- -  55.0 

Ash 

6 . 6  
1 3 . 1  
24.C 
- -  

ISIS 

V . M .  F . C .  

31.9 60.3 
29.6 2 7 . 3 1  :f 56.4 

--___ -____ 

- ___ 

_ -  

_ -  

I DRY BASIS ____- 

.___._I_ 

0.59 6.7 

79.6 
_--- _ _ _ -  

37.5 _ _  

1 .60 Floa t  

0.60 

I - -  I - -  _ _  



1 

I D o t p a  
8065 1 

Lab. No 

Ll lent: Warnock H e r s e y  L t d .  

sample Identi f icat ion--76-1 1240 Comp. 8x65 

Starting Temperature " C : -  350 

Softening Temperature " C :  363 

M a x .  Dilatat ion Temp "C. 433 
21  ,ontraction % : _. 

81 li I a t a t ion "/" : _______  

-1nal Temperature "C: __ 

5 .  Factor :  1.055 --i -__- ____ 

- .. -- 

BIRTLEY ENGINEERING (CANADA) LTO. 

-__-_ 
f le  

RUtHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services I-td. 

Samrjle Identificaticm. DH .7 7 - 8 Warnoch I i e rscy  Lab. No.: 76 - 11241 
.- . -_ - - - - - - 

TAPLE I Raw Coal I {cad Psrnple >iff x 0 

TABLE 11 Screen An:* 1 ys I s 

* 
-. _ _ ~  I Spec .  Crav.  

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

Ash V . M .  

3.6 29.9 
13.3 28.5 
20.2 26.9 

-. 

_ -  - -  

_ -  - _  
-. _-__ 

1 .GO I-lclat 

S i n k  Float 1 -  . c . 
65.0 
57.2 
51 .9 

.. .~ ~ 

ASt-? 

3.7 
13.5 
20.4 
63.5 

1 6 . 2  

__ . . __ -. . 

. - - 

1 .40 
1 .40 1 .!50 
1 . 50 1 . ( 2 0  

1 .60 

0.66 
0.62 
0.59 
_ _  

1.5 
2.3 1 . o  
2.7 1 .0 
19.8 I - -  

TOTAIL 
I 

100.0 I - - 

TABLE IV C u mu 1 a t  1 ve  



Sample I d e n t i f i c a l i o n : 7 6 - '  l Z 4 '  C o m p v  

Sta r t i ng  Tempera tu re  " C :  350 
Sof ten ing  Tempera tu re  " C :  354 

Max. Di la ta t i on  Temp " C :  437 
2 2  

75 
Contract ion O/o : 

D i la ta t i on  o/o:p-- ____ 

F ina l  Ternperature "C : 

G. F a c t o r :  
1 .061 

I t 

I I 

O/O 

300 

250 

2 0 0  , 

150 

I00 

5 0  

0 

EIRTLEY ENGINEERING (CANADA) LTD. 
- 

Date r i t l e  

Drawn 
RCJHR DILATOMETER TEST 



Warnock Hersey Prokssionai Services Ltd. 

ELCO A f I N I N ' S ~  LTC?. .  _____ - -- Elk Rive r  Coal Fro iec t  1976-77 
~ 

URILIL CCRE ANALYSIS 

Sample Identif ication. DH 7 7 - 9 Warnock I-iersev [Lab. No.: 76 - 11242 

- 
.* 

TABLE 1 Raw Coal t lead Sample x 0 

I_----- 96 DRY B A S I S  
~ . _ _  ____ _I_-- 

AIR CRIED PASIS 

TAELE I1 Screen P n a l y s i s  

Spec .  Grav. 

Sink Float 

1 .40  
1 .40  1 .50  
1.50 1.60 
1.60 

- 
TOTAL 

~ 

AIR DRIED BASIS  

3.6 
2.0 

1 - -  
1 7 . 3  

100.0 1 - - 

0.38 
0.36 

TAPI-E IV C u r n u l s t i v e  1 .60 Float 

F . S . I .  

DRY B A S I S  I 

16.8 

16.0 - -  
- ~ 

z e  5 4 . 8  

50.8 / 0.36 

- -  i - -  
----t---- 

I t i  it i a1 



- -  

I 

.____ - .- __ 

BIRTLEY ENGINEERING (CANADA) LTD. 

- 
Tit le  Date 

Drawn 
RUHR DILATOMETER TEST 



@- 

.a 

i 

t---, Drawn 

I I I 
I 
I 



n,  1 

RUHR DILATOMETER TEST I 
I 
1 Drawn 
I I 

I 
! 

I 
i 
I 
I I 
I 
I 
i 

I I 
I 
I 
1 
I 
I 



I 

i 

! I 
! 
Drawn I 

I I i I , !  



1 

~ . ~~ . .~__ 

Client: ELCO MINING LTD. 

Sample Idcnti f icat ion : 

Start ing Temperature "C: 

Softening Temperature "C: 
Max. Dilatation Temp. OC: 453 

Final Temperature "C : 



I 



Warnock Hersey Professional Services Ltd. 

Elk R i v e r  C ’ o a l  Protect  1976-77 __ ELCO WINING LTD..  * __.- 

Sample Identification. DH 79 - 1 

TAD1 E I1 Ccrcen Anal  y ~ ;  i s 

Ivl C I  i stu r e  S u 1 ptiur 

0.7 
1 . I  

30.2 
25 .2  

0.51 
0 .42  

30 .4  0.51 
2 5 . 4  0.43 

I 
I 29.6 1 0.50 

-_ 
Spec. Grab I Sink Floa me L ght  % 

39.0 
9.5 
9.4 
12.1  
-.- - . - -- 

1 OC) . 0 

A s h  

7 . 4  
1 8 . E  
‘-1 9 . 2 

. 

- 
- 

- 

. . - 

V . M .  V . M .  

35.5 
29.2 
25.0 
- 

35.9 

25.2 
29.4 

- 

I 
51.6 56.6 I I l . I 5  1 . 3 2  

45.3 i 1.09 

1.40 
1.40 1.50 
1.50 1 .GO 

- 

--  

- I 

I 



Client : Warnock Hersey 

Sample Identif ication: 76-  l.1297 

Start ing Temperature "C: 35O 
Softening Temperature " C : 2 5 l  

4 2 5  Max. Dilatation Temp. "C:-..- 
21 Contraction o/o: __ 

~____ 

Final Temperature "C __ - - __ - 

Factor :-- ___-. 
1 . 0 7 6  

I t '  

O/O 

500 

.! 
250 

200 

150 

I00 

5 0  

0 

_ _  - a B  BIRTLEY ENGINEERING (CANADA) LTD. 

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Sewices Ltd. 

DRILL CCRE ANALYSIS 

Satnple  Identif ication. DH 79 - 2 ___ 

TARLE I1  Screen P n a l y s i s  

I DRY EASIS 

Size 

1 . 7 6  

F c. Sc11 p h c r r  

1 .14  
1 . 0 4  
0.93 
- 

- 

\' . M . 

3 5 . 7  
3 0 . 2  

-__ 

6 .8  
1 7 . 3  
2 7 . 5  
69.7 

57.5 
52 .5  
46 .6  

54.0 

. -. - .. 

I __ __ 
In i t ia l  

t I 



! 

I 

1. 

a/a 

300 

150 



Warnock Hersey Professional Services Ltd. 

E L C O  hfilNING L l  L'. . 
m 

TAPL-E I Raw Coal t IcJsd Sarr;ple X I '  x 0 

AIR DRIED R A S I S  
7 ~ ~ I _ - - ~ -  

Spec.  Grav. 

1 .40 
1 . 4 0  1.50 
1.50 1.60 
1.60 
___ 

T 0 l A L  

64.0 0.8 6.6 
6.6 1 . 2  18 .2  
3.0 1.2 27.6 

26.4 - - i 
~ ---- __ .___- 

100.0 I-- - 

_____ -_____ -- 

TABLE IV Cumillat ive 1 .GO f=:c.jat 

f=.c. 

53.7 
48.4 
42.9 

.- 

- 
. -. 

- 

DRY I2 __ - . ______ 

A514 V . M .  

6.6 39.2 
18.4 32.6 
28.0 28.6 

. _-__ .. _____ -. 

69.8 - 

24.7 - 

___-_--_I_.- 



r 
J 

Lab. No. 8086 D o t e -J a n /  7 7 
Client: Warnock H e r s e y  I I  
Sample Identi f icat ion: 76- 1299 
S t ar t in g Te m p e r a t ur e O C :_-._ 350 

Softening Temperature " C :  351 
42 1 Max. Dilatation Temp. " C :  

2 6  Contraction : 

127 Dilatat ion %: 

Final Temperature " C :  U l .  
1.064 

+I- G. Factor :  _ _ _  

I 3 0 0  O/O 

BIRTLEY ENGINEERING (CANADA) LTO. 

-__ __ ___ . 

i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hers,ey Professional Services Ltd. 

DRILL (..:CKE ANALYSIS 
.__ 

S a m p l e  Ident i f ica t ion .  DH 79 - 4 Warnock Hersey Lab. No.: 76 - 11300 _ _ _ ~  

TAFL-E I11 

DRY BASIS 

S i n k  f=loat 

1.40 32.8 0.8 
1.40 1 .50 5.2 
1.50 1.60  5.4 0.9 
1.60 56.6 

TOTAL 100.0 - - I  
T A B L E  IV Cumulative 1 .60 t-lcmt 

I = . > . I .  

6% 

35.9 56.2 
31.8 47.6 
28.8 41.4 
- - 

S u l p h u r  

0.78 
0.77 
0.68 

_____ 

- 

0.020 

D1 I-A T A-T ION 
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_ _  _II 

Warnock Hersey Professional Services I-td. 

-rAnLE 1 

I AIR DRIED B A S J S  I CRY EASIS: 1 
Weight % 1 

100.0 

_ _  ___ 
Sink Float _____ 

0.5 
0 .6  

4 . 3  0 .9  
18.0 

100.0 

1.40 
1.40 1.50 
1.50 1.60 

1 1  -60 

1 TOTAL 

TAPLE IV Cumulative 

____ 

1 .60 Float 

0.30 
0.38 
0.41 



--I L a b  No 8088 Date -JJ n/ 77  
Cl ient :  Warnock H e r s e y  

Sample Ident i f icat ion:  76:  !jOl 

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

So f ten ing  Temperature " C L -  424 

Max. Di la ta t ion Temp, 0 C : 4 5 2  

14  Contract ion "lo : 

- 1 3  Di I a t a t  ion 

F ina l  Ternperature "C .__ 
G .  Factor  0 . 5 3 7  

I -1 
: ______ 

- _. 

O/O 

300 

\I 

250 

200 

150 

I00 

5 0  

0 

BIRTLEY ENGINEERING (CANADA) LTD. 

_ _  ._ - 

---IDate itle 

RUt iR DILATOMETER TEST 
Drawn 

I 



I 

Warnock Hersey Professional Services Ltd. 

._ - - __ --___ 

p.M.% Ash% V . M . %  F . C . %  C . %  

0.7 53.2 16.9 20.2 1.02 

29.4 1 .03 _ - -  53.6 17.0 

____ ---_____- 

H . G.  I .  RElVARKS 

64.3 A ir O r i e d  @asis  
- - -  Dry B a s i s  

SIZE / RAW ANALYSES ___ .--- I 
I 

CUWv'ULATIVE 
wt. % R . M . %  A s h %  S .  % .--- 

Size 

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

53.4 1.01 91.3 53.4 1.01 A . D . B .  --._ 91.3 0 .7  
x 65m . - 

91.3 _ - _  53.8 1.02 91 . 3  53.8 1.02 D . B .  

S. G .  

8.7 1 . 1  40.6 1.46 100.0 52.3 1.05 A.D.P.  65m x 0 i 8 . 7  1 .06 @.B: 1.48 100.0 52.7 41 . 1  - - -  ______- 

-1 .40 

I .40-1 .50 

1 . 50-1 . 00 

I 



' L o b  tdo 8593 L, a t -?la r c h / 7 7 
Warnock Hersey Client: _ _  

Sample Identi f icat ion: 77-20 19 

Star t ing Temperature 

Softening Temperature 

Max. Dilatation Temp. 

Contraction o/o : 

Dilatat ion %: 

Final Temperature " C :  

G. Factor :  

O/O 

300 

%! 

250  

2 0 0  

I 50  

I00 

5 0  

0 

- _-_____ - am BIRTLEY ENGINEERING ( C A N A D A )  LTD. 
-__ 

r l t l e  I Date 

RUHR DILATOMETER TEST 
Drawn 



I 

Warnock Hersey Professional Services Ltd. 

__ _____-- .- ___ 1 

S I Z E  / HAW ANALYSES 
I - 1  ___- - 

CLIwCILA-1 I V E  
S i z e  ' W t .  "/o R . M . %  A s h %  S. % 

Fraction Wt. % P s h  7 L  5. "/o 

I A.D.B .  92.7 0.8 31 .9 0.65 92.7 31 .9 0.65 

92.7 - - -  32.2 0.66 92.7 32.2 0.66 D.B. 
2" x 65m * - 

7.3 1 . 0  26.5 

- -- 26.7 65m x 0 
7.3 .-.. 

0.64 100.0 31 .5 0.65 A.D.B;, 

0.65 100.0 31 .8  D. B: , 0.66 

SINK - FLOAT ANALYSIS. x 65 h" 
I 

C: CJ n 31 I 1 a t  I v e 

Wt. 76 Ash % S .  G. wt."/c R .  M%1 Ash "/o V .  M.% F.C.% S . %  

57.0 0.8 3.7 28.6 66.9 0.74 57.0 3.7 A . D . B .  

57.0 
..__- 

-1 .40 
1 

D.B .  - ~~~ ~ 

- -  3.7 28.8 67.5 0.75 57.0 3.7 
~~ 

1 1 . 2  18.2 26.3. 54.3 0.71 64.1 5.3 A . D . 6 .  

- -- 18.4 26.6 55.0 0.72 64.1 5.3 D . B .  7.1 __ I 

1.40-1.50 7* 

i 1,8 I . o  23.4 - -- - -- - _- 65.9 5.8_- A.D.B.  

i, - _-  23.6 - -- - -- - _  65.9 5.8 D.U.  
1 .50-1 .60 

- - _  - -- 100.0 32.3 A . D . B .  , 34.1 83.4 - -- 
34.1 - _-  to., - -- - -- - - -  100.0 3 2 . 6  

I +1 .60 1- 
D.B. 



8594 D 0 I e - Ma r c h / 7 7 1 
Lab  No.---- 

Client :-.-..--__ Warnock H e r s e y  

Sample Identi f icat ion: 77-2020 

Slar t ing Ternperature "C:---- 350 

371 Softening Temperature " C : L  
4 3 7  Max. Dilatation Temp. "C: 

21 Contraction "/": 
163 Dilatat ion %:_ ___-- 

Final Temperature "C :-. - -- 

- 

Title 

RUHR DILATOMETER TEST 

G.  

Date 

Drawn 

Factor :  
1.067 

i 

200 

I50 

I00 

5 0  

0 

. .  



- _ _  
Warnock Hersey Professional Services Ltd. 

p.v.% 
0.8 

- - -  

ELCO MINING LTD. 

t -1. G .  I .  REMARK5 Ash% V . M . %  F.c % '.% 

17.8 19.0 0.74 83.7 A i r  Dried Bas is  62.4 

62.9 17.9 19.2 0.74 - - - Dry Basis 

CORE SPtVl'LE ANALYSIS 

I 

Wt. % 

90.7 

90.7 

9 . 3  

9 .3  

Size 
Fraction 

d l t x 6 5 m  - -  

65m x 0 . 

HEAD RAW ANALYSIS I 

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

0.8 67.0 0.74 90.7 67 .0  0.74 A . D . 6  

wt. % A s h %  s. % 

_ _ _  67.6 0.75 90.7 67 .6  0.75 D - B .  

0.8 46.4 0.91 100.0 65.1 0.76 A .D .B  
46.8 0.92 100.0 , 65.7 0.77 D.E.. I 

- - -  

Wt.% 5. G .  R . M %  ,Ash% V.M.% F . C %  I 

SINK - FLOAT ANPLYSIC:: %'I 

0.82 

0.84 

0.84 

0.85 

- - -  

- -- 
- - -  

- _ _  

m* ?< 

16.1 

16 .0  

18.2 

18.1 

19.4- 

19.3 

1 0 0 . 0  

100.0 

I , I 
I 1 1 I I 

-1 . 40  

1.40-1 .50 

1 .50-1 .60  

$1 . 6 0  

16.1 2.7 3 . 2  29.1 65.0 

16.0 - - -  3.3 30.0 66.7 

2.1 1 .9  9 .4  26.9 61 8 

9 . 6  27.5 62.9 2.1 

1 . 2  1 . 9  18,l - - -  - - -  * 

- - -  18.4 - - - - - - 1 . 2  
82.1 - - - - - - 

. 
_ _ _  

80.6 1 . 2  

x 65 A! 

C:u rriu 1 a t  i ve 

Ash % 

3 . 2  A . D . B .  

3 . 3  

3 . 9  

4 .0  

4 .8  

4 .0  

67.1 

68.1 

D.B.  

A .D .B .  

D.B.  

A .D.B.  

D.B.  

A .D .B .  . . .  

D. 5. 

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

- COMPOSITE Y" x 65 m FLOATS @ 1.50 C . G . ,  A .D .B .  

DILATATICN TESTS 

Max .  D [ l .  Max imum Maxrmum ES.1. i r i s  often i ny . 

- .- I____ 

7emp.(OC) Temp.("C) Cont r .  % D i l .  % G. No. - - - - - __ 

8% .015 
-___ 



BIRTLEY ENGINEERING (CANADA) LTD. 

T i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

P-N\.% Ash% V.M.% F.C % S.% 
0.6 55.9 18.7 24.8 3.98 

_ - -  56.2 18.8 ' 25.0 4.00 

H . G . I .  REMARK2 

71 .2 A i r  Dried Basis 

- - -  Dry Basts 

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

-1 .40 

I .40-1 .50 

Cumulative 
5 . x  74 F.C.% 

1 .50-1 .60 

1.7 

8.2 

8.3 

12.6 

12.8 
81 .6 

82.2 
+1 .60 

& 

29.0 69.3 0.91 22.7 

26.2 64.1 0.91 24.7 

26.6 65.1 0.92 24.6 

25.6 

2'5.5 
100.0 

100.0 

_ _ _  - _ _  - _ _  
- - _  _ _ -  

_ - - - _ _  _ _ _  
- - - - - - - - _ 

22.8 I 2.1 
1.7 

2.2 

2.2 

2.6 

22.7 I - - -  D.B .  

A . D . B . ,  

D .B .  

A.D.B.  
- 

1.7 I 28.4 I 67.8 I 0.891 22.8 

on 
Coal 

F-lS.1. Softening M a x .  Di l .  
Temp.("C) - . ~ Temp.(OC) 

.OOl 

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

- 

Ash % I  I 
1.7 I A . D . B .  I 

-1 
D. E3. 



' I  
I 

I 1  
b Sample Identi f icat ion: 77-2022 
- 
I Starting Temperature "C:- 350 

Softening Temperature " C :  

Max. Di latat ion Temp. 

Contraction "/" : 

_.  
i t l e  

% :  +[ Dilatation 

Date 

Final Temperature " C :  - 
I .o7t 

_ _ _ - ~ _ _ _  G. Factor :  

I O/O 

300 

< 
250 

2 0 0  

I50 

I00 

5 0  

0 

RUHR DILATOMETER TEST - I  
Drawn 

1 



-. -___ II_- 

Warnock Hersey Professional Services Ltd. 

H.G:I. REMARKS p,.w.% Ash% V . M . %  F . C . %  S . %  

0.6 82.1 10.9 64.0 0.49 76.8 A i r  Dried Basis 

- - -  82.6 1 1  . o  64.0 0.49 

L 

- - - Dry  Basis 
+ A 

ELCO MINING LTD. CORE SAVPLE ANALYSIS 

~~l~ N ~ .  . DH 80 - 5 Lab. N ~ .  ! 7 7  - 2023 Date. February 25, 1977 -- 

_ _ ~ ~ ~  ~ ~ 

S IZE / RAW ANALYSES 

Wt. % R.M.% P s h %  S .  % - 
, -  - I I I 

C U W U  LAT IVE Size 

Fraction Wt. % A s h %  S .  % 

91.4 0.7 84.3 0.45 91.4 84.3 0.45 A.D.B.  

91.4 - -- 84.9 0.45 91.4 84.9 
x 65m - -  

0.45 D.B. 

8.6 0.9 60.0 0.70 100.0 82.2 0.47 A.D.B. 

8.6 
4 

t - - -  60.5 0.71 82.8 0.47 D.B.' 100.0 65m x 0  

I HEAD RAW ANALYSIS I 

S .  G .  Wt.% 

2.0 
2.0 

-1 .40 

I .40-1 .50 0. S - ~  
0.6 

0.4 
0.4 

97.0 

97.0 

1 .50-I .60 

+1 .60 
a 

Cu mu1 a t  ive 
R . M %  A s h %  V.M% F . C %  S.% wt. % A s h %  

1.5 3.2 28.5 66.4 0.94 2.0 3.2 

- -  - 3.3 29.3 67.4 0.95 2.0 3.3 

1 -2 6.3 27.3 65.2 0.99 2.6 3.9 
- - -  6.4 27.6 66.0 1.00 2.6 4.0 

3 .O 5.1 1.3 13.1 - - -  
- - -  13.3 - -- 3.0 5.2 

0.9 85.7 - -- 
- - -  86.5 - - -  

- -  - - -  
- - -  - - _  

100.0 84.7 

100.0 85.5 

- -- - - -  
- - -  - -  

P %  
on 

E 5 . I .  Coal 

9 .003 

DILATATION TESTS 

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

A.D.B 

D.B.  

A.D.B. 

D.B.  

A.D.B. 

D.B.  

A.D.B.  

D.8.  



-- ~ 

Warnock Hersey Professional Services Ltd. 

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

0.7 50.4 19.3 29.6 1.38 87.2 

1 - 3 9  - - - - - -  50.8 19.4 29.8 

REMARKS' 

A ir Dr ied  Basis 
Dry Bas is  

.I 

SIZE / RAW ANALYSES 1 ,  
I 

CUW,U LAT IVE 
wt. "/o R.M.% Ash% S.  % S ize  

F rac t i on  Wt. "/b Ash% S. % 

XIt x 65m * - 
85.5 0.6 57.0 1.58 85.6 57.0 1 - 5 8  A.D.B.  

- - -  57.3 1 .59  85.6 57.3 1 .59  D.B. 85.6 

14 .4  0.8 25.7 1.14 100.0 52.5 1.52 A.D.B. 

14.4 

c 

- - -  25.9 1 . I 5  100.0 52 8 1.53 D.B.' 65m x 0  

~~~ - 

SINK - FLOAT ANALYSIS. 2" x 65 A/? 

! 

I 

S .  G.  

24.5  

2 . 2  

2 .2  

. 2 . 7  

2 . - 7  

~ 70.5 

-1.40 

I .40-1 .50 

1 .50-1 .60 

- - -  

1 . 3  

- - -  

1 . 3  

- - 

1 . o  
+1 .60 

a 

1, 

Wt.%l R . M %  

7 

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

P %  DILATATION TESTS 
on 

E5. I .  Softening Max.  Dil. Max imum M a x i m u m  
Coal  , 

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

8 .003 

24.61 2.,1 

1 -  1 -  I Cumulat ive 

A.D.B.  

D.B. 

A.D.B. 

D.B. 

A.D.B. 

D. 8. 

A.D.B. 

D.8.  



- Dote:- March  4 / 7 7  L a b  N o  8597 

Client: 

Sample Identi f icat ion: 

Start ing Temp era t u r e C :--.- 350 
Softening Temperature "C:- 3 7 1  

4 3  1 Max, Dilatat ion Temp. " C :  
21 

Contraction "lo : 
153 

Dilatat ion Yo: - 

Final Temperature " C :  

Warnock H e r s e y  

77-2024 

1.060 
G. Factor ;-.- - __ 

, "1" 
I 3 0 0  

.' 
- 250 

1 

- 2 0 0  

- 150 
- 

- 
- 

- 
- 100 
- 
- 

- 

- 5 0  

- 0  

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

RUHR DI'LATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

- 

ELCO MINING LTD.  

HEAD RAW ANALYSIS 

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

0.4 44.0 16.8 38.8 2.80 89.2 A i r  Dried B a s i s  

_ - -  44.2 16.9 38.9 2.81 - - - D r y  B a s i s  

CORE SAMPLE ANALYSIS 

R.MS/c, Ash % V . M %  I 

Lab. N o .  : 77 - 2025 Date. February 25, 1977 - __- Hole No: CH 80 - 7 

F . C %  S . %  M. % I Ash %- 
1 

- I I 

1.7 
- -  

1 . 9  29.4 67.0 0.96 41.2 1 . 9  A - D . B .  

1 . 9  2 9 9  68.2 0.98 41.0 1.9 D.B.  

I SIZE / RAW ANALYSES 

1 . I  I 8.5 

Size 
Fraction 

x 65 m 

65m x 0 

25.9 64.5 1.05 43.4 2.2 A .D.B.  

CUM,ULATIVE 
Wt. % R.M.% Ash% S .  % 

Wt. % A s h %  S. % 
J 

2.68 2.68 A.D.B, 84.9 46.1 84.9 0.4 46.1 

84.9 - - -  46.4 2.69 84.9 46.4 2.69 D.B.  

. 15.1 0.6 28.9 2.93 100.0 2.72 A .  D. B. 43.5 

, D.B. ‘  , 1 5 . 1  _I - - -  29.1 2.95 1 0 0 . 0 ,  43.8 2.73 

- - -  

1 . 1  

Y .  C G. 

-1 .40 

1 .40-1 .50 

1 .50-1 .60 

$1.60 
- 

8.6 26.2 65.2 1.06 43.2 2.2 D.B. 

18.8 - -  - -  - -  45.8 3.1 A.D.B. 

SINK - FLOAT ANALYSIS: 2’ x 65 W. 
I I I 1 

- -  

0.6 

wt .% 

41 . 2  

41 .O 

2 . 2  

2 .2  

2.4- 
2 . 4  

54.2 

54.4 
7 

19.0 - -  - -  - -  45.6 3.1 D.B.  

80.5 - -  - -  - -  100.0 45.0 A.D.B.  

1 Cumulative I 1 1 I I 

- -  80.9 - -  - -  - -  100.0 45.4 D.B.  

ExZ.1. 

8% 

P %  DILATATION TESTS 
on 

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

.OOl  



I 

Title 

RUHR DILATOMETER TEST 

.- 

Date 

Drawn 

Start ing Ternperature " C :  350 

Softening Temperature "C: 374 
Max. Dilatation Temp. O C : S 1  

Contraction Ye : 17 
2 88 Dilatat ion O A :  

Final Ternperature " C  : 
1 .067 

G. Factor :  _. 

Ti 1-1 
j. 

O/O 

3 0  0 

r' 

250 

200 

I50 

00 

j0 

1 





1 

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

S a m p l e  Iden t i f i ca t i on  

S t a r t i n g  Temperatu 

S o f t e n in g Te in p e r a t u r e  " C : __ 

Flnal Tempera tu re  " C '  

300 

25 0 

200 

150 

I00 

5 0  

0 

. .  

__ ___- __- 

BIRTLEY ENGINEERING (CANADA) LTD. 

RUHR DILATOMETER TEST 
Drawn 

I 



Warnock Hersey Professional Services Ltd. 

-~ 
-I__ 

p.,~/r../, Ash% V.M.% F . C  % 

0.6 

- - -  18.2 

18.1 23.6 57.7 

23.8 58.0 

ELCO M I N I N G  LTD. 

s.% H . G .  I .  REMARKS 

0.65 
0.65 - - -  Dry Basis 

94.8 ir Dr ied Basis 

CORE SP-WF'LE ANALYSIS 
.___ 

68.2 

10.3 

Lab. N o . :  77 - 2027 Date. February28,  1977 -____- H o l e  No: DH 80 - 9 

I 
____ 

HEAD RAW ANALYSIS 

- - -  5.6 27.2 67.2 

0.9 18.0 21.2 59.9 0.56 

0.56 

- _- 

- - -  

5 .  G .  

78.5 7.1 A . D . B .  

78.5 7.2 D.B. 

85.1 8 . 8  A.D.B. 

85.1 8 . 9  D . B .  

-1 .40 

- _- 

_- - 

1 .40-1 .50 

100.0 17.0 A . D . B .  

100.0 17.1 D.8 .  

1.50-1.60 

$1 .60 
L 

SINK - F L O A T  ANALYSIS. XI' x 65 w. I 
Cumulative I I 

0.691 68.2 15 .5  1 A . D . B .  I 
0.70 1 68.2 I 5 .6 I D.B. I 

-- - --- - - _______ 
C O M P O S I I E  I/" x 65 rn FLOATS 0 1.50 S.G., A . D . B .  ______ .____ __ 

DILATATION TESTS 

Softening Max.  Dtl. Maximum Maximum 
Temp.(OC) Temp.("C) _ _  ~ Contr .  - % Di l .  % G. _____ No. 

Coal 
F . S . I .  

_I_ 

7% 

_ -  - _- _________ - __ - 



8600 Date-- Ma r c h / 7 7  1 
Lob No-- 
Client : Warnock H e r s e y  

Sample Iden t i f i ca t i on :  7 7 - 2 0 2 7  

Sta r t i ng  T e m p e r a t u r e  "C: 
Sof ten ing Ternperature "C:- 
Max.  Di la ta t ion Temp. " C :  

Contract ion "lo : 

Di la tat ion O / " :  ____ 

350 

371 
440 

22 

186 

G .  
r 

1 : r LJ 

Final  Ternperature "C :- 
1 .587 

Factor : 

t@JD BIHTLEY ENGINEERING (CANADA) LTD. 

Tit le I Date 

Drawn 
RUHR DILATOMETER TEST 

I 



*- -_-_ __ __ - . 

Warnock Hersey ‘Professional Services Ltd. 

J 

ELCO hrINING LTD. 

___- 

HEAD RAW ANALYSIS _____ 

!?.A/.% Ash% V.M.% F . C  % S . %  H . G . I .  REMARKS.‘ 

0.7 41 .O 17.9 40.4 0.65 1 1  8.3 A i r  Dr ied Basis 

- - -  41 .2 18.0 40.8 0.65 - - - D r y  Basis 

CORE SPWPLE ANALYSIS 

CUWULAT JVE 

wt. % A s h %  s. % 

86.9 43.6 o-62 A.D.6. -  

86.9 43.9 

100.0 41 .9 0.64 A.D.B.  

100.0 42.2 0-64 D.B: 

0.62 D . B .  
Jp  x 65m. 

SIZE / RAW ANALYSES I 

86.9 0.6 43.6 0.62 

86.9 - - -  43.9 0.62 
- 

65m x 0 
13.1 0.8 30.7 0.75 
13.1 - - -  30.9 0.76 

’ 

5 .  G .  wt.”/o 

40.4 

40.0 

5.3 

5.3 

2.6 
2.6 

-1 .40 

1.40-1 .50 - 

1 .50-1 .60 

51 .2 

51 .2 
+1 .60 - - 

Cu mu 1 a t  ive 
R . M % - , A s h %  V.M% F . C %  S.% wt. % Ash”/o‘ 

1.7 4.4 27.7 66.2 0.75 40.9 4.4 A.D.B.  

_ _ _  4.5 28.2 67.3 0.76 40.8 4.5 D.B* 
1.8 13.3 23.9 61.0 0.80 46.2 5.4 A.D.B.  

13.6 24.4 62.0 0.81 46.2 5.5 D.B. _ - _  

1.8 22.9 - - -  - - -  - - -  A.D.B. 8.8 6.4 
_ - _  23.3 - - - - - - - _ _  48.8 6.5 D.@. 

0.8 77.7 - - - - - - - -- 100.0 42.9 A . D . B .  

- - _  78.3 - _ - - - _ - _ _  100.0 43.3 D.S .  

- _ -  - - --___- 

C O M P O S I l  E x h5 n- FLOATS @ 1.50 S . G . ,  A.D.B. ___- 

DILATATICN TESTS 

F.S.1. S o f t e n i n g  M a x .  Dt l .  Maximum AAax1mur-r 
Temp.(%) Temp.(OC) Contr. % Dt l .  % G .  No. 

Coal 
__ _- -- -_ - - - _____ -- - .- 

8 .029 
I-- - ___ 



860 1 

Warnock  H e r s c y  
Lob  140 

Cl lent  . 

S a m p l e  I d e n t i f i c a t i o n * -  - 

S t a r t i n g  T e m p e r a t u r e  

S o f t e n i n g  Ternpera ture  " C : _ _ _ -  

Max. D i l a t a t i o n  Temp "C 

Con t rac t i on  O/.,: ~ 

D i l a t a t i o n  O / " :  

F ina l  T e m p e r a t u r e  " C .  

c/o 

3 0 0  

2 2 0  

2 0 0  
I 

I 50  

I00 

5 0  

0 

. .  

~ 

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

I Da te  
T i t le  

RUIHR DILATOMETER TEST 

___ - -__ 



Warnock Hersey Professional Services Ltd. 

- 
p . M . % '  Ash% V.M.% F . C  % C . %  

0.8 32.4 19.4 47.4 0.48 

- - -  32.6 19.5 47.9 0.48 

ELCO WIINING LTD. LORE SPWF'LE ANALYC'IS 

Hole No: DH 80 - 1 1  Lab. No.: 77 - 2029 Date. February 28, 1977 --- 

H. G. I .  REWARKS 

100.3 A i r  Dried Basis  

- - -  Dry Basis 

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

90.4 0.6 33.6 0.51 

90.4 - - -  33.8 0.51 

9 . 6  0.8 26.5 0.58 

9 . 6  - - -  , 26.7 0.58 

Size 
Fract ion 

21' x 651 

6 5 m x  0 

I 

, I 

CUWU LA-T IVE 

Wt. % A s h %  s. % 

0.51 A.D.B 
I 

90.4 33.6 

90.4 33.8 0.51 D.B. 

100.0 32.9 0.52 A.D.B 

100.0 1 33.1 0 .52  D.B. '  



b 
, - - -  - 

I 1  
Lab. No 8602 Da I e -_Ma r c h / 77 

Client : 

Sample Iden t i f i ca t i on :  77-2029 

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

So f ten ing  Temperature " C :  38 0 

Max. Di la tat ion Temp. " C :  437 
16 Contract ion "/" : 

110 D i la ta t i on  "A :  

Fma l  Temperature "C :. 

G. Factor  :_._ 

Wa rnock _______ He r sey  

1.054 

O/O 

300 

25 0 

200 

I50 

, oo  

5 0  

0 

_ 

1 

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

- 
rille 

RUHR DILATOMETER TEST 

Date 

Drawn 



- ~ 

Wornock Hersey Professional Services Ltd. 

_-- 
p,.N\.% Ash% V.M.% F . C . %  S . %  H . G . I . 
0.8 33.8 2 4 . 2  41 .2  0.59 65.0 

- - -  34.2 24.4 41 . 4  0.60 - - -  

RENsARKSc 

A i r  Dr ied Basis 

D r y  B a s i s  

r 
SIZE / FIAW ANALYSES 

d 

C U M U L A T I V E  
Wt. "/o R.M."/o A s h %  S .  % Size 

Fract ion Wt. "/J Ash % 

v1 x 65m -- 93.2 0 .7  33.8 0.65 93.2 33.8 

93.2 - - -  34.1 0.65 93.2 34 .1  

6.8 - - -  27.4 65m x 0 
A.D.B .  0.82 100.0 33.3 

0.83 100.0 33.6 

SINK - F L O  

-1 .40 

1.40-1 .50 

59.5 0.9 

59.5 - - -  

2.4 1.0 

2 . 4  - - -  

-- 
_. 1 0 . 5  1 0 .9  

1 .50-1 .60 
____- 10.5 I - - -  

+I .60 - 

T A N A L Y I 5  

Ash % V.M.7 

5 . 0  

-__ 
15.0 

27.1 - - -  ----I 27.;3 - - - 

2' x 65 fv' 

1 Cu mu 1 at ive I 

61 . I  I 0.72 59.5 I 5.0 I A.D.B 

57.0 

57.6 

0.71 

0.72 

62.4 5 . 6  - - 
100.0 33.7  1(z;-t 34.0 

A .D .B .  

D.B.  

A.D.B. 

D.B. 

A . D . B .  

D . 8 .  



L a b  NO 8603 b a t e  Ma r c  h / 7 7 
Client : Wa rnock Her  sey 

Sample Iden t i f i ca t i on :  77-2030 

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

Sof ten ing  Temperature " C : 3 _ 7  

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

Contract ion : 

Di I a t a t i on  

F ina l  Ternperature " C :  

G. F a c t o r :  

"/" : ~~ 

BIRTLEY ENGINEERING (CANADA) LTD. 

Title 

RUHR DILATOMETER TEST 

Date 

Drawn 



b 

Warnock Hersey Professional Services Ltd. 

0.60 

0 .60  

E L C O  WiINING L T @ .  

60.8 A i r  Dried B a s i s  

Dry Pasis - - -  

c4 

Size  
F r a c t i o n  

x 65m 

65m x 0  

L a b .  No. : 77 - 2031 Ljdtt’. F e b r u a r y  28, 1977 - __- -. . __ --__ - H o l e  NU.. DH 81 - 2 

---I 
~- .- . ~ -- - - ~  .. 

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

C U W U L A T I V E  
Wt.  % R . M . %  A s h %  S. % 

Wt. ”/c Ash”/, S. % 
1 

88.1 0.6 43 .3  0.61 88.1 43.3 0.61 A.D.B.. 

88.1 _ - -  43.6 0.61 88.1 43 .6  0.61 D.B. 

1 1 . 9  0.8 40 .4  0 .68  100.0 43.0 0.62’ A.D.B. 

1 1 . 9  

_- - 

~, 

- _ -  1 40.8 0 .69  100.0 43.3 0.62 D.6: 

Fi./V.% Ash% V .M.% F . C  % 

- - -  42.4 21.2 36.4 

1.03 

1.04 

0 .80  

0.81 

- -- 

- -- 

Cumulat ive 

wt. % A s h %  
- 

37 .6  6 . 0  A .D .B .  

37.6 6 .0  D.B. 

43.5 7 . 7  A .D.B.  

43.5 7 . 8  

46.3 8.8 A .D.B.  

46.3 8 . 9  D . B .  

D.B.  

S I Z E  / H A W  ANALYSES I 1  

- -- 

- _ -  
100.0 43.7 A .D .B .  

100.0 44.1 D . 9 .  

SINK - F L O  

I 

I I 

.40-1 .50 

0.9 
1 .50-1 . 60  

j 2 . 8  I - - - 

+1.60 -- . , 1 g::* 

T A N A L Y S I S :  ?P 

A s h  % 

6 .0  

6 . 0  

18 .2  

18 .4  

26.1 -__ 

2 6 , 4  

73.8 

74.5 

V.MS 

3 2 . 6  

32 .9  

2 6 . 9  

2 7 . 2  

- - _  

- 

F . C .:4 

60.3 

61 . 1  

54.0  

54 .4  



., 

Client: Warnock H e r s e y  

Sample Identif ication:-- 77-2031 1 

Softening Temperature " C :  3 7 7  I 

350 Starting Temperature "C:- 
t 

Max. Dilatation Temp. " C :  

Contraction : 15 * 

Dilatation %:  

4 37 

7-38 

i 

1.069 G.  Factor: O C  :--+--I--I Final Temperature 

I -  

f t --1l 

O/O 

300 

- 250 

- 200 

- 150 

- 

- 100 

- 5 0  

- 0  

. .  

A 

BIRTLEY ENGINEERING (CANADA)  LTD. 

T i t l e  

RUHR DILATOMETER TEST 

Date 

Drawn 



Warnock Hersey Professional Services Ltd. 

F?.M.% Ash% V.M.% F.C % 

12.0 28.2 59.1 0.7 
- - -  12.1 28.4 59.5 

S . %  H . G . I .  REMARK3' 

0.75 75.4 A i r  Dr ied Basis 

0.76 - -- Dry Bas i s  

t SIZE / RAW ANALYSES I 
i I i I , 

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

Fract ion wt. % A s h %  s. % 
.0 

89.5 0.8 11.2 0.68 89.5 11.2 0.68 A . D . B .  

.. 89.5 - -- 11.3 0.68 8C.5 11.3 0.68 D.B. xtl x 65m 

10.5 1 . o  10.9 0.73 100.0 11.2 0.68 A .D .B .  
6 5 m x O  - 

I 10.5 - -- 11 . o  0.74 100.0 11.3 0.69 D . B . ' I  

0.70 

I .40-1 .50 

1 .50-1 .60 

86.0 3.1 I D.B.  

0-69 I 86.01 3 .0  I A . D . B .  I 

0.68 

- -- 

- - -  

- -  

- -- 

89.0 3 .3  D.B. 

90.0 3 . 4  A . D . B .  

90.0 3.5 D.P. 

100.0 11.0 D . 8 -  

I 

100.0 10.9 A . D . B .  , 

A 

0.67 I 89.0 I 3 . 2  1 A . D . B .  
I I I 

on 
Coal 

ES.1 .  Softening Max.  Dil. Maximum 
Ternp.("C) - - Temp.(OC) . - Contr .  - - __ - % - 

-01 7 

Maximum 
-. D i l .  . ___ % G .  No. 



8605 Uatp l l a rch /77  
[ I  

Lob. No. 
Warnock Hersey Client : -- ___ - 

Sample Ident i f icat ion :- 77-2032 

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

Sof ten ing Temperature "C:  

Max. Di la ta t i on  Temp. " C :  

350 
368 
434 

17 

105 
Contract ion Ol0 : 

Di la ta t i on  %:-- 

. 

EIRTLEY ENGINEERING (CANADA) LTCI. 

Title 

RUHR DILATOMETER TEST 



h 

Warnock Hersey Professional Services Ltd. 

ELCO WiINING LTD. CORE SPWFLE P.NALY_CIC 

p-w.% Ash% V . M . %  F . C  % S.% H.G. I .  

32.4 0.86 67.1 

- - -  43.3 24.1 32.6 0.87 - -- 
0.6 43.0 24.0 

Hole No.. DH 81 - 4 Lab. No.: 77 - 2033 Date. February 28, 1977 

I -____. 

REMARKS. 

A ir Dried Basis  

D r y  Basis 

f 

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

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

91 .6  0.5 43.5 0.86 91 .6  43.5 0.86 xtt x 65m 
- - -  43.7 0.86 91 . 6  43.7 0.86 91 .6 

8.4 0.8 35.9 0.65 100.0 42.9 0.84 

8 4  - -- 36.2 0.66 100.0 43.1 0.84 

Size 

65m x 0 I 

I 

- 
A .D.B.  

D.B.  

A.D.B. 

D.6: 

1 
Cumulative 

5 .  G. wt.% R . M % f  A s h  % V.M.% F.C.% S.% wt. % A.sh %* 

25.8 0.9 5 . 8  34.8 58.5 0.73 25.8 5.8 

25.8 - - - 5.8 35.1 59.1 0.74 25.8 5.8 

5.5 0 .9  16.9 30.2 52.0 0.68 31.3 7 . 8  

5.5 - -  - 17.0 30.5 52.5 0.69 31.3 7 . 8  

8 .3  0.8 28.3 - -- - -- - -- 39.6 12.0 

39.6 12.1 

- -- - _-  100.0 42.8 

-1 .40  

1.40-1 .50 

1.50-1.60 
28.5 _ _ _  - - -  - - -  8.3 - - - 

60.4 0.7 62.9 - -- 
$1.60 ~ _ _ _ _ _ ~ ~ ~  

I COMPOSITE 2" x 65 m F L O A T S  0 1.50 S .G. ,  A .D .B .  I 

A . D . B .  

D .B .  

A . D . B .  

D .B .  

A.D.B.  

D.E. 

A .D.B.  

A 
(33.3 _ - -  I - - -  I - -  - 60.4 - - -  1 O O . O l  43.1 I D . 3 .  

I I P %  I DILATATICN TESTS I 
F . C . I .  

8 

F %  DILATATICN TESTS 
on 

Coal 
Softening Max.  Dtl .  Maximum Maximum 

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

. 01 3 
2 

F . C . I .  

8 

on 
Coal 

Softening Max.  Dtl .  Maximum Maximum 

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

. 01 3 
2 



8606 Dote M a r c h 1 7 7  
[ I  
Lob No--..--.-.-. 

Warnock Hersey  
I 

C l ient :  

Sample Iden t i f i ca t i on :  77 -2033  .- P 

Star t ing Tempera tu re  "C:  

I 

350 

Sof ten ing Temperature "C:- 359 I 

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

Contract ion 'A : 

Di la tat ion '/": 

r i f l e  

RUHR DILATOMETER TEST 

Final Temperature "C :  
1 .088 

Fac to r :  

Date 

Drawn 

- /0 

300 

256 

2 0 0  
I 

I50 

I00 

5 0  

0 

. .  

I 



b 

Warnock Hersey ProkssiondServices Ltd. 

p . . ~ . %  Ash% V.M.% F . C  % 

0.6 69.1 16.0 14.3 
- - -  69.5 1 6 . 1  14.4 

CORE SPWF'LE ANALYSIS ELCO MINING LTD. ___- 

H o l e  No: DH 81 - 5 L a b .  No. : 77 -- 2034 Date. February 28, 1 977 

I I 

H . G. I .  REMARKS. s.% 
A i r  D r i e d  B a s i s  0.35 58.0 

0.35 - - - Dry  Basts 

m.% R . M $  Ash"/, V.M.% I S .  G. F.C% 

-l .40 I;%. 
1 .40-1 .50 0.50 

0.50 

- -- 

- -- 
- -_  
- _-  

- _-  I 2.6 I 
I I 

6.4 1 1  .6 

6.4 11.7 

8.0 14.1 

8.0 14.2 

100.0 74.6 
100.0 75.3 

1 1.6 I 0.9 
1 .50-1 .60 

24.2 

+1 .60 

- - -  - -- 

7.8 I 28.3 I 62.9 

26.5 56.2 

- -_ 79.9 I - - -  I 
1 I 

80.6 I - - - I - -- 

1\ 

. .  

0.56 I 3.8 I 7.8 

0.57 I 3.8 I 7.9 

A.D.B 

D.B.  

A . D . B .  

D.B. 

A .D.B.  

D. B. 

A .D.B.  

D. 6 .  



Warnock Hzrsey Profmiom1 Services Ltd. 

__ .. 

wt. ”/o R.M.76 A s h %  S .  % Size 
Fraction 

86.9 0.7 1 4 . 1  0.57 

86.9 _ - -  14.2 0.57 

13.1 0.9 10.0 0.68 

- - -  1 0 . 1  0.68 

- 211 x Fi5m - 

65m x 0  . 

13.1 __I_- 

Lab .  NO. * 77 - 2035 Date. February 28, 1977 -- ___ - I-lole No: DH 81 - 6 

I 
__._ - __ ~- 

HEAD RAW ANALYSIS 

__ 
ClJWULAT IVE 

Wt. % A s h %  S. % 
86.9 14.1 0.57 

86.9 14.2 0.57 

100.0 13.6 0.58 
1 3 . 7  0.58 100.0 

Fi.N\.% Ash% V.M.% F . C  % H . G . I .  REMARKS‘ 

Dried  B a s i s  1 
__- ______ 

- - -  14.0 28.6 57.4 0.52 - - -  Cry Basts 

5 .  G. 
- 

-1 .40 

1 .40-1 .50 

1.50-1.60 

$1.60 
- 

Wt.% R . M $  

79.0 1.4 -- 
79.0 _ - -  

6 . 7  1 . 2  
~ 

6 . 7  

3 . 3 1 . 2  * 

3 . 3  

1 1  . o  1 . 1  

- _- 

- _ _  

---_^_- 

,ll.O - -_ 

yl 

0.47 - 
0.48 

0.56 

0.57 
- -_ 
- _ _  

A.D.B. A 

79.0 4.1 A . D . B .  

79.0 4.2 D . B .  

85.7 5.0 A.D.B .  

85.7 5.1 D.B.  

80.0 8.1 A.D.B.  

F 3 9 . 0  8.2 D.@.  
. --- 

S I N K  - FI-0, 

1 1 
T ArdALYSIS: 2” x 65 P S  I 



b -- 
I O/O 1 

Lab No 8607 Dote March/77 

client; Warnock H e r s e y  

Sample Identi f icat ion: 77-*O35 

Start ing Temperature " C :  -- 35' 
Softening Temperature "C:  

Max. Dilatation Temp. "C: 

Contraction "/" : 

Dilatat ion %: 

Flnal Temperature " C :  

[ 

EIRTLEY ENGINEERING (CANADA) LTD. 

D r a w n  
RUHR DILATOMETER TEST 



Warnock Hersey Professional Services Ltd. 

P,.M.% 

0.7 

CORE SAMPLE ANALYSIS ELCO MINING LTD. .- 

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

11.0 27.2 61 . 1  0.94 94.8 

Lab. N ~ .  77 - 2036 Date. February 28,  1977 Ho le  No: DH 81 - 

7 
1 .  SIZE / RAW ANALYSES 

4 I 

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

Fraction Wt. % A s h %  S .  % 

p x 65m . - 
89.6 0.7 10.3 0.95 89.6 10.3 0.95 . A.0.B.- 

89.6 - -- 0.96 89.6 10.4 0.96 D.B.  

c 10.4 0.8 13.8 10.7 1.17 100.0 0.97 A.D.B. ,  65m x 0 
10.4 - -- 13.9 1.18 100.0 10.8 0.98 0 . 6 . '  

I HEAD RAW ANALYSIS 

I 

S.% 

C.75 

0.76 

- -- - -- I 11.0 I 27.4 1 61.6 I 0.95 

Cumulative I 

A . D . B .  83.7 3.3 

83.7 3 .3  D.B.  
i 

REMARKS' 

A i r  Dried Basis 

14.4 

- 

Dry  Basis 

23.7 60.9 

0.74 
- _- 

SINK - FLOAT ANALYSIS: X'' 
I 1 

88.0 3 .8  D.B.  

8C.8 4.2 A .D.B.  

I I 

1.50-1.60 

-1 .40 

1 . 8  1 . o  - 
1 . 8  - - -  

1.40-1 .50 

$1 .60 
& 

10.2 1 . o  - 
10.2 - -- 

on 
Coal F . 5 . I .  Softening M a x .  D i l .  Maximum Maximum 

Temp.(OC) Temp.(OC) Contr. % Dtl .  % 

A s h %  V.M.% F . C 9  * 

G. No. 

3.3 I 29.91 66.8 

x 65 M. I 

0.73 I 88.0 1 3 . 8  I A .D .B .  

- - -  1 89.8 I 4.2 I D . B .  I 
- -- I 1 0 0 . 0  I 10.4 I A .D.B.  

- -- IlOO.OI 10.5 I D.B. I 



[)ate- M a r c h 1 7 7  
I i  

Lab. N0.8608 
Client : Warnock  -~ Hersey 

Sample i den t i f i ca t i on :  77 -2036  

Star t ing Tempera tu re  " C :  3 5 O  

Sof ten ing Tempera tu re  "C: j 8 0  

Max, Di la tat ion Temp. 0C:-437 
1 4  Contract ion "/" : 

124 
Di la tat ion O A :  __-  

Fmal  Temperature "C : 

G. Fac tor :  
1 .058 

Ti t le  

"10 
300 

i 
2 5 0  

200 

150 

I00 

5 0  

0 

. .  

Date 

Drawn 
RUHR DILATOMETER TEST 



~ 

F,.W.% Ash% 

53.4 0 . 8  
- - -  53.8 

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

16 .9  
17 .0  29.2 0.75 - -- Drv Bas is  

28.9 0 .74  71.2 A ir D r i e d  Basis 

SIZE / RAW ANALYSES I .  
1 

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

85 .5  0.7 57.2 0.74 85.5 57 .2  0.74 A.D.6, 

85.5 - -- 57.6 0.74 85 .5  57 .6  

33.6 0.94 100.0 53.8  14.5 0.8 

14.5 _ _-  33.9 0.95 100.0 54.2  D.B. '  

Fraction Wt.  % A s h %  S. % 

XI1 x 6 5 m  - 
- 

0.74 D.B. - 
0.77 A.D.B.,  

c 

65m x 0 I 

4.9 

13 .9  

31.9 63 .2  1.02 

25 .6  59.3 1.00 

24 .3  

27 .7  

27.7 

29 .8  

4 .9  

5 .9 

6 .0  

7 . 2  

ES.1. 

8% 

F %  DILATATION TESTS 
on 

Coal 
Softening Max .  Di l .  M a x i m u m  M a x i m u m  
Temp.(OC) Temp.(OC) C o n t r .  % D i l .  % G. No. 

.- - --- ~ - 

.014 

- 
Warnock Herseyxofesional Services Ltd. 

HEAD RAW ANALYSIS I 

Iv' SINK - FLO.  
Cumulat ive 

wt .% 

24 .3  

24 .3  

R . M 4  

1 . 5  

S .  G .  

A.D.B .  
-1 - 4 0  

D .B .  

1 .2  

- - -  
3 . 4  

3 . 4  

2.1 

A .D.B.  1 .40-1 .50 

- 14.1 I 25 .9  I 60 .0  I 1 . 0 1  D.B. 

1 .5  A.D.B.  

D.B.  
1.50-1 .60 % 100.0 

100.0 

2.1  
~- 

A.D.B.  

D. B. 

70.2 
c--- 

1 . 2  
$1 .60 

78.5 I _ _ _  I _ _ _  1 _ _ _  70.2 



I 
L o b  

Client: Warnock Hersey  

Sample Identi f icat ion: 77-2037 

Start ing Temperature "C:- 350 

No 86_L!-- Ua t t -March / 7 7 - 

% 

Softening Temperature " C : - 3  65 

300 

Max. Dilatat ion Temp. " C :  4 3 1  

Contraction "/" : 17 

- 

- 

- 

- 
- 

- 

- 

- 
- 

- 

- 

- 
- 

A 

1 a4 Dilatat ion %:- 

r' 

2 5 0  

2 0 0  

150 

100 

5 0  

- 0  

. .  

I O/O 

EIRTLEY ENGINEERING (CANADA) LTO. 

T i t l e  

RUHR DILATOMETER TEST 

Dote 

Drawn 



* 

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

H E A D  R A ' Y  ~ N A L Y : , I S  

R . M .  8 A S H  % V . M .  X F . C .  % s .  % H . G .  1 .  REMARKS 

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

1 . 3  8 .6  33.7 56.4 0 .88  69 
0.89 -- , 8 . 7  34.1 57.2 J 

r s I N K - F L O A T  A N A L Y S I S :  1 / 4 " X 6 5 r i  i 

--___ 
Pa 

F . S .  I .  ON 

.04 5 1 /2  

64 

- 

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 MUf1 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  % D I L .  8 G .  N O .  

353 404 16 206 1.061 

/ic 
1.40-1 .SO 

1 . 2  1 .o 

+ I  .60 l,+l 0 - 9  

C U M U L A T  I \ /E 

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

- 3.8 35.7 59.5 0.98 89.5 3.8 
3 .8  36.1 60.1 0.99 89.6 3.8 

20 .1  25.1 54.8 1.16 93.7 t:: I 1.13 19.7 1 24.5 1 5 3 . 6  I 93.7 1 
A . P . O .  

D .  tl. 

A . D . B .  

___ .. _ _  

1 

33.1 I\ A . D . B .  / 94.9 4 .9  
\ / 94.9 4.9 D . B .  

Bi r t le  y Eng ineer ing  
Siibsrrliary of Great West Steel Industries 



I Date 

Title 

-- SUI-IS DILATOMETER I LST I 

I Drawn i 
I 
, 

-. - I 



E L C O  M l t i l ~ o L  L T D .  __ _- 

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

R.t.2. % 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  

D r y  Basis 

1 . 1  14.8 31.5 52.6 0 .98  75 
--  15.0 31.9 53.1 0.99 

d 

CORE SAMPLE -- h'4ALYS I S  

H O L E  N O .  : D H  - 82 - 2 L A B .  NO, 8357 D A T E  : FEB. /88 

WT.  % R . M .  '% 

C U M U L A T I V E  

ASH % s .  % I= F R A C T  I ON 

91 - 3  
91 .3  

8 .7  

8 .7  

1/4"  x 6 5 M  I 1 . 1  14.0 0.99 91.3 14.0 

14.2 1 .oo 91.3 14.2 

1 . 1  16.1 0.87 100.0 14.2 

16.3 0 .88  100.0 14.4 1 6 5 M  x 0 

1.2 

1 . 4  

1 .4  

0.8 

~ - ~ 

2 .7  35.8 60 .3  0.88 83.9 2.7 A .  n .  [ I .  

2.7  36.2 61.1 0.89 83.8 2.7 D . 13 
- __ . -_ _ _  

~ ~ - _ _ _ _  
1.01 84.8 2 .8  A . D . B .  9 .3  32.1 57.2 

9.4 32.6 58.0 1.02 84.7 2 .8  D . B .  

24.2 \ / 85.2 2.9 A . D . B .  

24.5 85.1 2.9 D . B .  

73.5 100.0 13.3 A . D . B .  

74.1 / 100.0 13.5 D.B .  

1 / 

v 

/ 

P 2  

0.99 
1 .oo 

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

0.98 

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 .  % D I L .  2 G .  N O .  

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

6 1/2 T race  368 428 18 187 1.066 
4 

0.99 

A . D . B .  

A . D . B .  

D . B .  I 

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

S .  G WT. % 

-1 .40  1%- 
1.40-1 .SO 

0 .9 

0.9 

1 . 5 0 - 1 . 6 0  
0.4 
0.4 

+ I  .60 
14.8 

14.9 

R . M .  % I ASH % 1 V . M .  % 1 F .C.  % 1 S .  8 WT. 2 

Bi r t le  y Engineer ing 
Subsidiary of Great West  S f e e l  Industries 



I 
i 
I 
I 
I 
I 
! 
i 

i 

i 
1 
I 

i 

I 

I 

i 
i 

i I 
I I 

I Drawn I 
! 



ELCO M I I I I : j G  L T D .  _. -___ 

CORE SAMPLE A!IALYS I S 

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

R.11.  8 ASH 5 V . M .  % F.C. % s .  % H . G .  I .  RE MARKS 

0.51 71 A i r  D r i e d  B a s i s  1 . 1  46.1 20 .8  32 .o 
I 32.4 0 .52  -- D r y  Basis 

; 46.6 21  .o  1 

D n  - a2  - 3 L A B .  NO.  8358 D A T E :  FEB. /77  HOLE NO. : 

3.2 

3.2 

1.4 

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

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 .  

P% 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 M A X  I MUt1 
TEMP. ( " C )  TEMP. ( " C )  CONTR. % D I L .  % G .  N O .  

6 1/2 -09  381 42 8 17 140 1.048 

F . S .  I .  ON 

1 

S .  G .  

-1 .40  

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 6 5 M  I 

WT. % R . M .  ?g * 
57.9 I 1 . 0  

57.9 I 

ASH % 

6.2 

6.3 
16.7 

16.9 

31.5 

31.9 
72.8 

73.5 

33.5 1 59.3 I 0.83 I 30.8 I 6.2 I A . P . 0 .  I 

Birt le y Engineer ing 
Subsidiary of Great Wesl Steel Industries 



e 

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

Sample Idenr i f ica i ion : 

S ra r l i nq  Ternpe:Gtu:e " C :  

Sof ten ing Temperature "C: 

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

Con?racrion '/" : 

Di la ia t i on  '%: 

Final Temperature " C  : 
I I 

I 

I 

I 

! , 

I 

I 

I 

i 

! 
! 
! 

I 

i 

5 2 I= \f ,w 3 pd E 2 r ( c p , x A m " c J )  LTZ. I - 
I 

I 

Date T i t le  

,?U,L1,? DILATOMET€3 TEST 
I 

I 



R.14. % A S H  % V . M .  % F.C.  8 s .  8 H . G .  I .  

0.9 49.5 19.6 30.0 0.43 54 

49.9 19.8 30.3 0.43 -- 

S I Z E  
F R A C T  I ON 

RE H A  R I< S 

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

1 /4"  x 6 5 M  

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 E l U L A T I  \,E 

S .  G .  W T .  % R . M .  % A S H  % V . M .  % F . C .  % S .  % WT. 8 A S H  8 

35.6 1 . 4  5.9 32.4 60.3 0.86 35.6 5.9 

35.5 

1.40-1.50 . 5 .9  

A . P . R .  
-- .- ___ 

6.0 32.9 61.1 0.87 35.5 6.0 D .  13. 
.-- _ _ _  __ 

- 1 . 4 0  ' 

A . D . B .  5.9 0 . 9  15.5 30.6 53.0 0.71 41.5 7.3 

1.9 0.9 33.8 / 43.4 8.4 A . D . B .  

15.6 30.9 53.5 0.72 41.4 7 .4  D . B .  

\ / 34.1 43.3 8.5 D . B .  1.50-1.60 .9  
v 

/ \ 100.0 49.6 A . D . B .  56.6 0.8 81.1 

56.7 81.8 / 100.0 50.1 D . B .  

65M x 0 

F.S. I .  

7 1/2 

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

P% 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 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 .  8 G .  b0 .  

.09 368 434 18 165 1.071 
4 

Birtle y Engineering 
Subsidiary of  Grear West Steel Industries 



Title 
Date 

Drawn 
1 



E L C O  / I  I i.J I I t G  L T D  - -__L_ 

CORE S A M P L E  - {'INALYS I S 

F . S .  I .  

7 1/2 

R . H .  8 A S H  % 

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

S O F T E N  I NG M A X .  D I L .  MAX I 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 .  NO. 

1.065 .06 371 431 16 153 
1 

H E A D  R A ! . I  

21.0 121 .1  

A N A L Y S I S  I 
s .  % H.G. I .  RE MARKS 

A i r  D r i e d  B a s i s  
0 .36 D r y  B a s i s  

~ -~ 

S I 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 

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

2.4 . 2.2 

73.5 

73.8 

1 5 9 . 8  1 33.2 0.70 I 
22.9 1 ;:: 33.9 61.2 0.72 22.7 

17 .7  27.9 52.2 0.57 25.3  6.0 
______ 

18.1 1 28.5 53.4 1 0.58 I 25.0 1 6.1 
~ ~~ 

29.3 \ / 26.5 7.1 
30.4 26.2 7.2 

80.6 / r- 100.0 61.1 

\ / 

81.6 I /  I I \I 100.0 I 62.1 

A . D . B .  

D .  11. 

A . D . B .  

D . B .  

A . D . B .  

D . B .  

A . D . B .  

D . B .  

--_ ._ . -- .-I 

- 

Bir t le  y Engineer ing 
Siibsidrary of Great West Steel Industries 
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F" 

I 

! 

! 

! 

I 

I 

! 

I 
I 

i 

i 

I 

I 

I 

I 
I 

I 

i 

I 

I 

, 
I 
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1 Drawn 



3.5 34.3 60.5 

3.6 34.9 61.5 

0.70 54.4 

0.71 5 4 . 3  

25.3 I\ I A 58.4 

29 .o  D.B. 

C 0 M P 0 S I 1' E 1 /411  x 65M F L 0 A T S 0 1.50 S . G . ,  A . D . B .  

I p x l  D I L A T A T I O N  T E S T  

ELCO M I  ti I : i G  L T D .  

CORE SAl1PLE /'+NALYS I S 

L A B .  NO. 8361 DATE : FEB.  177 HOLE NO. : DH .. 82 - 

64 
REMARKS 

A i r  D r i e d  Basis 
D r y  B a s i s  33 .1  38.7 0.44 

1.2 27.9 

I 1 28.2 

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

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

84 .O 1.5 29.0 0.46 

29.4 0.47 1/4" X 6 5 M  
' 84.0 

16.0 1 .5  17.0 0.62 

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

WT. % ASH % s .  % 

A . D . B .  22.0 0.46 

I I I 

16.0 I 17.3 I -0.63 65M x 0 
1 I I 

100.0 I 27.5 10.49 1 D . B .  

f S I N K - F L O A T  A N A L Y S I S :  1 / 4 " ~ 6 5 M  
C UI.1ULAT I LE 

S .  % I WT. % 

i -1 .40  
54 .4  I 1.7 

5 4 . 3  I 
1.40-1 .SO I= y 2.2  

14.1  I 32.1 152.0 0.75 1 57.0 

14.4 I 32.7 152.9 I 0.76 1 56.9 

I 1 .3  I 1.50-1.60 
1 / 

\ 
25.9 58.2 

62.2 / 100.0 m T 2 - I  1 . 1  28.5 I A . D . B .  

I + l e 6 0  141.8 1 I . 
62.9 1 100.0 

1 F - s - ' *  I c;;L ; 
TEMP. ( " C )  TEMP. ( " C )  

MAX I MUM M A X  I riutt 
CONTR. % D I L .  % G. NO. 

1.071 

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



i Lab. NO. 8361 
ELCO M I N I N G  LTD. 

Start ing Tempera:ure "C:  

Softening Temperature "C: 

Max. Dilatation Temp. O C :  

Contraction : 

Dilatation %: 

Final Temperature " C :  

I 

I 

I , 
I 
I 
I 
I 

I 
I 
1 I 
1 
1 I 
I 

I 

I 

j 
I 

i 

i 
I 

1 
! 
I 

I 
! 
i I 

I 

1 
i 
I 
I 

I 
i 

I .  
I 

I 

I 
i I 

I 
I 
I 
1- 

Drawn ! 



6r H E A D  R A ' ; I  A F J A L V 5  I S 
r 

R . f l .  % A S H  % V . M .  % F . C .  8 s .  2 H . G .  1 .  RE M A R K S  

A i r  D r i e d  B a s i s  . 0.7 68.1 17.3 13 .9  0.36 54  
68.6 1 7 . 4  1 4 . 0  0 .36 -- D r y  Basis  

F . S .  I .  

7 1/2 

F R A C T  I ON 

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  M A X  I MU11 
T E M P .  ( " C )  T E M P .  ( " C )  CONTR.  % D I L .  % G .  \ N O .  

.02 362 422 24 187 1.063 

14.3 4 1 . 5  I 0 . 5 7  I 100.0  I 6 8 . 2  10 .38  D . B .  

Bir t le  y Engineer ing 
Siih.srdiary of Great West Steel Industries 
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E L C O  M I N I l r G  ~ L T D .  

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

H O L E  N O .  : DH - 82 - 8 L A B .  NO. - 8363 D A T E  : F E B .  /77 

R . M .  % 
1 . 1  

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

16.0 31.1 51.8 0.86 

16.2 
115 A i r  D r i e d  B a s i s  

Dry B a s i s  31.4 52.4 0.87 --- 

S I Z E  
F R A C T  I ON 

ASH % 

5 .4  

5.5 
21.6 

22.0 

1/411 x 65M 

V . M .  % F . C .  % 

32.3 60.0 

33.1 61.4 

28.0 48.6 

28.5 49.5 

6 5 M  x 0 

S .  % 

0.86 

0.88 

0.70 

0.71 
I 

WT. % 

~ 

C U I l U L A T  I \ iE 

WT. % A S H  % 

77.4 5.4 A . P . R .  

77.3 5.5 I) . 0 . 
__ . - -. .___ 

__-- --_I ___ 
81.2 6.2 A . D . B .  

81.1 6.3 D . B .  

82.1 

64.8 

65.9 

82.0 

I 4 
/ \ A . D . B .  100.0 1 5 . 7  

/ \ 100.0 16.0 D . B .  

17.9 
18.0 

P 2  
ON 

C O A L  

.16 

S I N K - F L O A T  A N A L Y S  I S :  1 / 4 " ~ 6 5 M  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  MAX I MU11 
T E M P .  ("C) T E M P .  ( " C )  C O N T R .  % D I L .  % G .  N O .  

362 416 20 132 1.054 

1.40-1.50 w 
1 SO-1 .60  I,+-=- 

I 15.0 I 1.6 

1 I 

24.6 I\ I 1-1 7 . 0  j A . D . B .  , I 

25.4 I 1 84.8 I 7.1 1 D . B .  I 

F . S .  I .  

Bir t le  y Engineer ing 
Siihridrarv of Great West  Steel Industries 
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L 4 

R.M.  8 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  
D r y  B a s i s  20.1 28.5 51.4 0.93 d 

0.7 20.0 28.3 51 .O 0.92 55 
-- 

WT. % R . M .  % 

92.4 1 . o  
9 2 . 4  

7 .6  1 . o  

C U M U L A T I V E  

ASI-I % S .  % WT. 2 A S H  % s .  % 

20.2 0.94 92.4 20.2 0.94 

20.4 0.95 92.4 20.4 0.95 

16.6 0.96 100.0 19.9 0.94 

7.6 I 16 .8  I 0 .97 
~ ~ - ~ 

100.0 20.1 10.95 

1.12 

/ 
/ 

~~ ~ 

70.0 8 .7  D . B .  

75.9 10.4 A . D . B .  

F.S. I .  

5 1/2 

Pr,: D I L A T A T I O N  T E S T  
ON 

C O A L  S O F T E N  I NG M A X .  D I L .  M A X I M U M  M A X  I MU11 
T E M P .  ( " C )  T E M P .  ( " C )  C O N T R .  % D I L .  8 G .  NO. 

.18 37 1 434 15 204 1.072 

CORE SAhlPLE A N A L Y S  I S 

F E B .  /77 D A T E  : L A B .  N O .  8364 H O L E  N O . :  DH - 82 - 9 _- . 

I H E A D  R A ' 9  A N A L Y S I S  

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  

b 
\ 

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

0.9 

F . C .  % 

60.1 

60.6 

A . D . R .  

D .  tl .  
_-- -. -- 60.8 

60.8 
- 1 . 4 0  

51.3 
~- - 

1 . 1 1  1 70.0 1 8 .6  1 -  A . D . B .  9 .2  

9.2 

5.9 

0.9 
1.40-1 . S O  

51.7 
0 . 9  32.0 I \  

1.50-1.60 
32.3 ' 5 , 9  

24.1 

24.1 

1.2 
+ I  .60 ~ ~~ \ 100.0 I 19.6 1 D . B .  

B ir t ie y Eng ineer ing  
S ~ ~ b s i d r a r y  of Great West Steel Industries 
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C O R E  S A M P L E  A N A L Y S  I S 

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

R.1.l .  8 A S H  V.M. % F . C .  % s .  8 H . G .  1 .  R E MA R K S 

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

1 . o  3.8 31 .7  63.5 0.71 8 0  

-- 3 .8  32.0 64.2 0.72 
I 

\ 

/ 

100.0 3 .6  

/ 99.1 

99.1 
100.0 

100.0 

/ 

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

- 1 . 4 0  

1 .o  
1 .40-1 .50  

1.5 
I 1.0 I 1 . 1  

1 .50-1 .60  I l.o i 

A S H  % 

2 .7 

2.7 

18.4 

18.6 

23.0 

23 .3  

46.5 

47.1 

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

V . M .  % F.C.  b S .  S WT. 2 1 ASH 2 

25.9 I 55.5 1 0 .72  I 98.1  I 2 - 9  I D . B  
I 

3 .1 1 A . D . B .  

3 .1  I D . B .  

3 .5  I D . B .  

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

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

M A X  I MU11 

Bi r t ley  Eng ineer ing  
Siibsrdrary of Great West Steel Industries 
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E L L O  flllJ!~G L I D .  

CORE S A M P L L  - N J A L Y S  I S 

~ ~- ~~~ ~ ~~ 

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

R . f 4 .  % A S H  % V . M .  % F . C .  8 s .  % H . G .  I .  REMARKS 

0 . 4 8  109 A i r  D r i e d  B a s i s  1.3 12.8 28.8 57.1 
D r y  B a s i s  --- 13.0 29.2 57.8 0.49 

L A B .  NO. 8366 D A T E  : F E B .  /77 H O L E  N O . :  DH - 82 - 1 1  -.__-_- 

# 

F .S .  I .  

8 112 

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

C U M U L A T I V E  SIZE 
F R A C T I O N  WT. 8 R . M .  % A S H  8 S .  8 LIT. 8 A S H  % s .  % 

85.1 2.1 12.8 0.50 85.1 12.8 0 . 5 0  

14.9 1.2 12.2 0.41 100.0 12.7 0.49 

84 .9  13.1 0.51 84.9 13.1 0.51 
1 /4"  x 6 5 M  

' 

P-ll_l_p-__________l 

, 15.1  , , 12.3 , -0 .41  , 100.0 , 13.0 , 0.49 6 5 M  x 0 

0 id 
C O A L  

I J 

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 .  ("C) TEMP.  ( " C )  C O N T R .  % D I L .  2 G .  N O .  

-03 368 425 21 90 1.047 

M A X  I Mull 

A . D . B .  

A . D . B .  

D . B .  

1.40-1 .SO 
1.9 

1 .50-1 .60 - I 
13.6 2 . 6  

13.6 1 + l e 6 0  1 

2.5 I 31.1 1 6 4 . 3  1 0.51 I 82.4 I 2 . 5  I A . P . R .  I 
2.6 I 31.8 1 6 5 . 6  I 0 .52 I 82.4 I 2.6 I 0.11. I 

16.3 25.4 57.0 0.45 8 4 . 3  2.8 A . D . B .  

16.5 25.7 57 .8  0.46 8 4 . 3  2 . 9  D . B .  

27.1 / 86.4 304 A . D . B .  ' 

27.5 86.4 3.5 D . B .  
\ / 

69.1 // 100.0 12.3 A . D . B .  

100.0 I 12.7 1 D . B .  70.9 I I 

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

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

Birt Ie y Engin e e ring 
Subsrdrarv of  Greaf  Wesf Steel lndusrries 





R.14. % 
1 . 1  

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

A i r  D r i e d  Basis 39.1 21.1 38.7 1.17 74 
39.5 21.3 39.2 1 .18 -- D r y  B a s i s  

\.IT. % 

90.0 

90.0 

10.0 

10.0 

R . M .  % 

0.8 

1.2 

36.8 I 1.32 I 100.0 1 39.8 1.20 

F.C.  % 

65.4 

65.9 
53.8 
54.2 

C U l l U L A T  I LE 

S .  2 WT. 8 ASH 8 
1.26 43.5 4.0 

43.5 4.0 1.27 

1.08 49.1 5 .9  
1.09 49.2 6.0 

-___ 

S .  G .  WT. % R.M.  ?:, 

P B  
F . S .  I .  0 id 

COAL 

8 1/2 .04 

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

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

1.078 371 44 1 20 226 

ELCO M I N l h " ;  - _- L T D .  

CORE SAMPLE A i i A L Y S  I S 

HOLE N O .  : DH - 82 - 12 Lab. N o .  8367 DATE : Feb. /77  

E / R A W  A N A L Y S E S  4 
A . D . B .  

S I Z E  
FRACT I ON 

l / 4 I 1  x 65M 

65M x 0 
D . B .  I 

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

ASH % V . M .  % 
I 

4.0 1 -1 .40  cl 
1.40-1 3 0  

29.9 

30.1 

24.7 

24.9 

4.0 

20.8 

20.9 

29.8 

30.0 
1.50-1.60 1 A . D . B .  

A . D . B .  

D .B .  

c 100.0 39.8 I I 46.2 I 1.0 76.9 

77.7 100.01 40.2 

Birt le y Engin e e ring 
Subsidiary of Grear West Steel Industries 



E L C O  M I N I N G  LTD. 
DH-82-12 -- Sample 1den:ification : 

Start ing Temperature "C:  

Max. Dilatation Temp. " C :  

Contraction "/" : 

Dilatation %: 

Final Temperature "C : 

I ! 

I 

I 

Date 1 Ti:le 
1 

j 
I Drawn 




