




ENCLOSURE 9 

7.. u ti.? E 

ELEY.  

1.i C, ;IT E I 1442 

EF.ST I NG 

TOTAL DEPTH 

ANGLE 

A2 1 NUTH 

LOGS RUN 

September 26 ,  1980 - October 2 ,  1980 

1771.86 

5533828.74 

661484.45 

294 .1  m 

.Szzple Depth (m> 

0.00 
1.52 

-900 

Gamma, Neutron, Long Spaced Density (through rods) 
Caliper, Gamma, Density (open hole to 171 m) 
Partial Resistivity, Denisty Detail 

3.05 
4.57 
6 .10  
7 .62  
9.14 
10.67 
12.19 
13 .72  
15.24 
16.76 

21 .34  

22.86 
24.38 ' 

25.91  
27 .43  
28 .96  

32.00 

17 .62  - 20.09 

22.34 - 22.56 

30 .18  - 31.85 

33.56 - 34.23 

Li thology ( C h i p  Samples) 

Over burden 
Sandstone - med. gr., salt & pepper, weathered- 
or-br. 
A/A - fine gr. 
A/A and Siltstone- dark gray 
A/A 
Sandstone - fine gr. (brown) 
Coaly Shale 
A/ A 
A/A and Sandstone.- fine gr, weathered brown 
Sandstone/Coaly Shale/Coal 
Coaly Shale/Coal 
Siltstone-black 
Coal 
Sandstone- gray, 
Coal: 
Siltstone - dark 
Sandstone - fine 
A/A 
Siltstone - dark 
Sandstone - fine 
Coal 
Sandstone - fine 
Coal 

fine gr. 

gray 
gr. to v. fine gr., gray 

gray to black 
gr. to v. fine gr., gray 

gr., black, carbonaceous 



LITHOLOGY ._ Sss?:e Depth (m> 

35.05 
36.58 
38.10 
39.62 
41.15 
42.67 
44.20 

45.72 

47.24 
48.77 
50.29 
51.82 
53.34 
54.86 
56.39 
57.91 
59.44 
60.96 
62.48 
64.01 
64.37 - 64.53 
65.53 
67.06 
68.58 
70.10 
71.63 
73.15 
74.68 
76.20 
77.72 
79.25 
80.77 

Sandstone - fine gr., dark gray 
Sandstone - med. gr., gray 

A/ A 

A/ A 
Sandstone - med. gr., highly oxidized or.- 
br., fault? 
Sandstone - med. gr., dark gray with orange 
specs-less oxidized 
A/A - med. gr., gray, A/A 
A/ A 
AIA salt and pepper 
A/A 

Sandstone - med. gr., dark gray 
Sandstone - A/A fine gr. 
Sandstone - A/A - med. gr. 
N.S. 
Sandstone - oxidized as 44.20Ibr. 
Sandstone - gray, med. gr., oxidized - brown 
Sandstone - as 45.72 
Coal 
Sandstone A/A 

Sandstone - gray, fine gr. 

A/ A 

A/A 

A/A 

A/A 

A/A 
A/A 
A/A 
A/A 
A I A  
A/A - minor calcite 
A/A - no calcite 
Sandstone - med. gr., salt and pepper 



- S a ~ p l e  Depth  (n) 

82.30 
83.83 
85.34 
86.87 
88.39 
89.92 
91.44 
92.96 
94.49 
96.01 
97.54 
99.06 
100.58 
102.11 
103.63 
105.16 
106.68 
108.20 
109.73 
111.25 
112.78 

L I  TH OLOGY 

114.30 
115.82 
117.35 
118.87 
120.40 
121.5 - 124.0 
123.44 

End of hole for Nielsen 
Resumed drilling with SDS- dual wall 

A/A 
A/  A 
A/ A- 

A/A 

A/ A 
Siltstone - dark gray 

Sandstone - salt and pepper A/A 
A/A - minor calcite 
Sandstone - A/A 
Siltstone - dark gray 
A/A 
A/A 
A/A 
A/A 
Siltstone A/A to r. fine gr. SST 
Sandstone - fine gr., gray 
Sandstone - A/A,  minor calcite 
A/ A 
A/A 
Sandstone - med. gr., gray 
Sandstone - med. gr., salt and pepper, minor 
calcite 
A/A 
A/A 
A/A 
A/A 
Sandstone - med. - fine gr., A/A 
Coal 
Sandstone - med. gr., salt and pepper 
Drilling - due to care problems 

124.97 - 126.49 Sandstone - A/A some brown oxidation 



._ Sa=ipie Depth (m) LITHOLOGY 

126.5 - 128 
128 - 129.5 
129.5 - 131 
131 - 132.6 
132.6 - 134 
134 - 135.6 
135.6 - 137 
137 - 138.7 
138.7 - 149 
149 - 150.9 
150.9 - 152.4 
152.4 - 153.3 
153.3 - 155.5 
155.5 - 157 
157 - 158.5 
158.5 - 160 
160 - 161.5 
161.5 - 163 
163 - 164.6 
165.7 - 172.1 
172.2 - 173.7 
173.7 - 175.3 
175.3 - 176.8 
176.8 - 178.3 
178.3 - 179.8 
179.8 - 181.4 
181.4 - 182.9 
182.9 - 184.4 
184.4 - 185.9 
185.9 - 187.5 
187.5 - 189.0 
190.5 - 192.0 

A/A 
A/ A 

A/ A 
Carb. to Coaly Shale 

Sandstone - fine gr., dark gray 
Shale - carbonaceous 
A/ A 

A/ A 
Sandstone - gray, fine gr., minor calcite 

A/ A 

A/ A 
A/A 
A/A 
A/A 
A/A 
A/A 
Sandstone - dark gray, fine grained 
A/A - minor calcite 

Coal 
Sandstone - med. gr., dark gray 
A/A 
A/ A 

Sandstone - fine gr., dark gray 
A/ A 
A/ A 

A/A 

A/A 

A/A 
A/A 
A/A - minor calcite 
Siltstone-carb. with v. fine gr. SST A/A&carb 
Sandstone - fine gr., minor calcite 



ROTARY HOLE :cL. HSR-RDH-301 

- Saxsit Depth (m) 

192.0 - 193.6 
193.6 - 195.1 
195.1 - 196.6 
196.6 - 198.1 
198.1 - 199.6 
199.6 - 201.2 
202.7 - 205.0 
205.7 - 207.3 
207.3 - 208.8 
208.8 - 210.3 
210.3 - 211.8 
213.0 - 214.0 
214.8 - 216.4 
216.4 - 217.9 
218.5 - 220.1 
221.1 - 221.8 
222.5 - 224.0 

224.0 - 225.6 
227.1 - 228.6 
228.6 - 230.1 
230.1 - 231.6 
231.6 - 233.1 
233.1 - 234.7 
234.7 - 236.2 
236.2 - 237.7 
237.7 - 239.3 
239.3 - 240.8 
240.8 - 242.3 
242.3 - 243.8 
245.4 - 246.9 
246.9 - 248.4 

LITHOLOGY 

A I A  
AIA 
A I A  
A I A  
AJA- fine to v. fine gr. 
A/A 
Coal 
Sandstone - dk. gray, fine to med. gr. 
A/A - minor calcite 
AJA - med. gr. 
A/A - minor coal 
Coal 
Sandstone - dk. gray, fine gr. 
A/A - minor calcite 
Coal 
Coal 
Sandstone - v. fine gr. - fine gr., minor 
calcite 
A I A  
A I A  
AIA 
A/A - minor orange oxidation 
Sandstone - dark gray, fine gr. 
A/A - v .  fine gr. 
Siltstone - dk. gray, black, coaly 
Sandstone - dk. gray, fine gr. 
Siltstone - AIA 
A/A 
Sandstone - dk. gray, fine gr. 
Sandstone - dk. gray, med. gr. 
Sandstone - dk. gray, fine gr. 
A I A  



249.9 - 251.5 
251.5 - 253.0 
253.0 - 254.5 
255.6 - 267.0 
268.2 - 269.7 
269.7 - 271.3 
271.3 - 272.8 
272.8 - 274.3 
274.3 - 275.8 
275.8 - 277.4 
277.4 - 278.9 
278.9 - 280.4 
280.4 - 281.9 
281.9 - 283.5 
283.5 - 285.0 
285.0 - 286.5 
286.5 - 288.0 
288.0 - 289.6 
289.6 - 291.1 
291.1 - 292.6 
292.6 - 294.1 
294.1 

A/ A 
A/  A 
A/A - v. fine gr. 
Coal 
Sandstone - dk. gray, fine gr. 
A/A 
A/A 

Siltstone - carb., black 
Sandstone - dk. gray, fine gr. 
A/A - fine gr. to v. fine gr. 

A/A minor calcite 

A/A 

A/  A 

A/ A 
A/ A 
A/A 
A/ A 

A/ A 
A/A 
A/ A 

A/ A 

T.D. 















-, - 
- CROGIS NEST RCSOURC 4LYSIS REPORT_ - 

AREA:=-R HOLE NO. DATC: ~pphrunrvPPhrunrv~-  ANALYST Bernie Hudyma 

LAB. 
NO. 

79-623 

- 
79-624 

79-62? 

;AMPLE 
NO. 

INTERVAL 
(METRES) 

10-28 
d r i l l  

c u t t i n g s  

54-78 
d r i l l  

c u t t i n g s  

263-265 
d r i l l  

c u t t i n g s  



'.\ CROWS NEST RESOURCL ALYSIS REPORT - - 
I AREA:- p ~ j - , c ~  HOLE NO. Hs 2 0 1  DATE: February 18/80 - ANALYST Bernie uu(ldyma -- 

LAB. 
NO. 

79-626 

SAMPLE 
NO. 





CROWS NEST RESOURCES " '~LYS IS  REPORT \ 

--- 
AREA: HORSESHOE RIDGE HOLE NO. 202 DATE: ~ j - ~ z r ~  7 5. 1 980 ANALYST h w w T  - 

LAB. 
NO. 

9-630 

9-631 

- 
79-632 

INTERVAL 
SEAM METRES 1 I I 
3PPE( I D r i l l  

C u t t i n g s  

1 
D r i l l  

C u t t i n g s  

63-70 

) 
Iupg' 

D r i l l  
C u t t i n g s  



\ CROWS NEST RESOURCES RLYSIS REPORT , -- - 
AREA: HORSESHOE RIDGE HOLE NO. HS 2 0 2  DATC: February 2 5 ,  1.980 A N n L y S T ~ e r n i e  Hudma 

-- 
SAMPLE 

NO. 

- 



AREA: HORSESHOE RIDGE - 

LAB. SAMPLE 
NO. NO. 

9-633 

-. -- 
4 

-- 
I 

Z CROWS NEST RESOURCES ALYSIS REPORT Y 
--. - 

HOLE NO. HS 202 DATE: F e b r u a r y  25, 1 9 8 0  ANALYST Bernie ITudma 



'-\ CllOWS ElCST R E S O U R C L  4LYSIS R E P O R T  - - ---.. -- 
AREA: HORSESHOE IiOLE 1.10. HS 203 DATE: March 1 2 / 8 0  

--- ANALYST Bernie IIudyma 
- 

SAMPLE 
NO. 

- 

SEAM - 

I (J 





SAMPLE 
NO. 



-- 
LAB.  SAMPLE 
NO. NO. 

79-343  11s 1 

-- 
9-344  

- - 
5 

I 

4 



-\ -. CKOl,IS NEST RESOURCL 9LYSIS REPORT ------- 

AREA: HORSESHOE HOLE 140. EiS 204  DATE: March 1 4 ,  1 9 8 0  ANALYST 

SAMPLE 
NO. 

H S  4 



7 -'. CRONS NEST RCSOURCL A L Y S I S  REPORT -- - 

LAB. 
NO. 

SAMPLE 
NO. SEAM 

-- 
CALC. 
B A S I S  -- 

DII  -- -- 
ADD -- 
ARB - 
DC --- 
RUB 
DB 

ADB - 
OB 
7 - 

ADB 
DB 

. 

ADB 
u_' 

ARB -- 
DB -- 
AUB 
P 

DB 
- 

ADO -- 
DB 

ADB - 
DO 



SAMPLE 
NO. -- 

INTERVAL 
(METRES) 

162.3-  
164.3 

CROllS I l l -ST  RESOURC '-\ - 41.YSIS REPORT .--. -- - 
AREA:Ira- 

LAB. 
NO. 

79-352 

79-353 

1 

-- 
I 



CROWS NESl RESOURL '7 9LYSIS REPORT 

AREA: HORSESHOE HOLE NO.IIS 204 DATE: March 14 /80  -- ANALYST B e r n i e  Hudyma 



. . 
CRUIJS FKST I'ESUUI{ ~ L Y S I S  iwmr 

. . .. 

AREA: HORSESHOE HOLE 140. 11s 2 0 4  DATE: March 1 4 / 8 0  ANALYST Bernie 1 1 u d ~ a  

LAB  
NO. 

7 9 - 3 5 7  

SAMPLE 
NO. -- 

HS 1 7  

HS 18 

- 
I S  1 9  

-. 
CALC 
BAS1 
ADO -- 
ARB 

DB 

ADB - 
DR 

ADB -- 
DE 

ADB -- 
on -- -- -- 
ADB 

ARB -- 
DC 
=-- 

ADO 

DO - 
ADB - 
DB -- 
ADO 
DO 
-. 

ADB 

ARB 



CIII;:IS NEST I:iSOUR( --- .. - 4LYS I S  1IEI'UI:T 

AREA: - HORSESHOE HOLE l i 0 . w ~  2 0 4  DATE: March 1 4 / 8 0  ANALYST 

LAB,  
NO. 

7 9 - 3 6 0  

INTERVAL 
IMETRES) 

4 3 3 . 8 -  
---? 



C I I W S  M S T  RCSOURC 
I' \ 

- -- -. RLYS I S  REPORT A 

'DDH 
- 

'AREA: HORSESHOE HOLE 140. HS 205 DATE : Narc11 19/80 ANALYST Bernie Nudyna 





CROWS NEST RESOURC, 
'7 

9 L Y S I S  REPORT ---- 

SAMPLE 
NO. 

27 

- 
28 

- 
2 9 

SEAM 



'.. . . -  --. 
CRONS NEST RESOURCI. - 9 L Y S I S  REPORT > - ... - -- - 

AREAzHnnsEsrinr. . 

LAB 
NO. -- 

79-653 

79-654 

79-655 

SAMPLE 
NO. -- 
30 

- 
CALC. 
BAS 1 S -- 
ADD -- 
ARB - 
DB -- -- 
ADB - 
DB 

ADD - 
DB 
v 

ADD - 
on -- -- 
AUB - -- 
ARB -- 
OB 

ADO - 
DB - 
ADB 

DB -- 
A r m  -- 
DB - 
AD3 - 
DB 



- -  - ,--, 
CROWS NEST RESOURL,.J 9LYSIS KEPORT I- -- -- 

AREA:-E HOLE NO. HS 205 DATC: m h l 9 ~ ~ 0  ANALYST 

LAB 
NO. 

79-656 

SAMPLE 
NO. 

32 

SEAM 

\ 0 

- 



LAB. 
NO. 

79-657 

SAMPLE 
NO. -- SEAM 

INTERVAL 
(METRES) 
138- 
162 



LAB. 
NO. 

79-658 

79-659 

79-660 

AMPLE 
NO. 

- 

- 



3irtley Coal 
& PIinerals Testing 

A REPORT TO 

CROWS NEST RESOURCES LIMITED 

OF THE WASHABILITY AND PILOT PLANT WASHING 

RESULTS OF # 8 UPPER,LOWER & RlDEE SEAMS 

FROM THE HORSESHOE R l  DGE PROJECT 

R e s p e c t f u l l y  Submi t ted  by,  

": !. - - ' .  -LL 

Frank J .  H o r v a t  
Genera 1 Manager 

BIRTLEY COAL & MINERALS TESTING 

Repor t  NO. :BC - 0143 

50.5 - 502): .4 i enue S.E., P. 0. E ~ x ' 4 8 5 ,  S;ar~on "A  '; Ca/;icr?.. Albrrlo T2H 1x9 Tr1ephor;e 1'40.3) 253-8273 



r B hilncrals Testing 

A REPORT TO 

CROWS NEST RESOURCES L lM l  TED 

OF THE WASHABILITY AND PILOT PLANT WASHING 

RESULTS OF # 8 UPPER, LOWER & RIDER SEAMS 

FROM THE HORSESHOE RIDGE PROJECT 

Pa&Y/JUNE I 980 

REPORT NO. : BC-0143 

I NTRODUCTI ON : 

The b u l k  samples were d e l i v e r e d  t o  t h e  B i r t l e y  Coal & M i n e r a l s  
T e s t i n g  p l a n t  i n  Ca lga ry ,  A l b e r t a  i n  w e l l  i d e n t i f i e d  45 g a l l o n  s t e e l  drums. 

Each b u l k  sample was weighed, homogenized and a  r e p r e s e n t a t i v e  head 
sample e x t r a c t e d  f o r  t h e  performance o f  t h e  washab i l  i t y  work  a c c o r d i n g  t o  t h e  
f o r m a t  i n  t h e  r e p o r t .  

The rema in ing  c o a l  was washed as n e a r  t o  t h e  ash s p e c i f i c a t i o n  o f  9.5% 
as was p r a c t i c a b l e  u s i n g  t h e  heavy media, two s t a g e  wa te r  c y c l o n e  and f r o t h  
f l o t a t i o n  c i r c u i t s .  

The r e p o r t  c o n s i s t s  o f  t h e  w a s h a b i l i t y  r e s u l t s  w i t h  t h e  cu rves ,  and t h e  
p i l o t  p l a n t  ba lance sheet  comple te  w i t h  t h e  c l e a n  c o a l  a n a l y s i s .  

50-i - 50r.h A renxc S. E., P. 0. Box M S E .  Srarron "A ". Crlearj., .?!hcrla T2H 1x9 Telephone 1403) 253-8273 



F i ~ u r e  1 is the flo~,.shtet of the B l R T L E Y  COAL & I.:II:ERALS TESTING 

pilot plant. R E \ +  coal is dumped by iront er;d loader into a feeder unit 

consisting of a hopper w i  th a 2" slot grizzly across the top, a syntron 

vibrating fred control and a belt conveyor. The 2" oversize coal i s  

crushed to pass 2" by means of an auxi 1 iary crusher, but "rock" is usually 

col1ec:ed in barrels and reported as breaker reject. 

The discharge end of the belt conveyor serves as a convenient 

point for taking ihe plant feed sample. The feed rate can be adjusted to 

a mxinum of 7.5 metric tons per hour. This feed is conveyed-by the bucket 

elevator to the third deck and discharged into a 3/4" rotary screen. The 

3/4" oversize falls via a chute into a 5" x 8" jaw crusher where it is 

crushed to minus 3/4" and is recycled through the feed system via screw 

conveyors. The 3/4" x 0 screen underflow is washed with water onto a 28 

mesh sieve bend a n d  slot screen for desl i m i n g .  

Sesvy Kedia Operation 

The 3/4" x 28 mekh  coal is the fred to the 14" DSM Heavy Media cone 

on the second deck. The correct medium is adjusted to the required gravity 

by adding magnetite or diluting with water. The slurry of coal and correct 

medium is pumped to the cyclone from the mixing tube at a pressure of 9 to 

10 psi. The overflow snd underflow products are discharged onto a common, 

but spl it, 28 m e s h  drain and rinse screen preceded by a 28 rresh sieve bend 

where -the magnetite is washed off into the correct and dilute medium tanks 

directly below. Additional clean spray water and bsffles across the clean 

coal stream ensure that a minimum of magneti te is retained in the clean coal 

product. The coal and shale are collected in barrels by means of individual 

chutes for weighing. 

Birtley Coal 
&r Minerals Testing 



The d i l u t e  ir,cdium i s  pvn?c-d 10 a i h i c L c n i n g  cone  cm t h e  t h i r d  

6i-r-k f r c n  ~,!dcc-;e i t  i s  f e d  to  a  30" r-.agnet i c  s e p z r i t o r .  The r e c o v e r e d  

r.:l;rlc-l i l e  i s  s l u i c e d  b a c k  t o  t h e  c o r r e c t  mrd;um t a n k .  The s p e c i f i c  g r a v i t y  

o f  t h e  ~ ~ ~ d i u r n  i s  r o ~ i  t o r e d  m a n u a l l y ,  u s i n g  a d r n s i  t y  n e t e r ,  a n d  z d j u s t e d  

:or :ass b y  a d d i n g  c y c l o n e  g r a d e  z a g n e t i  t e  d i r e c t l y  t o  t h e  c o r r e c t  riediurn 

l & n k .  

Lart je  Diameter  L!ater-Only C y c l o n e  O p e r a t i o n  (14")  
d-- 

The W . O .  C.  i s  o p e r a t e d  by d r a i n i n g  :he hezvy media  s y s t e m  o f  a l l  

m a g n e t i t e  b u t  u s i n g  t h e  same pumps a n d  w a t e r  a s  t h e  medium. The  c u t  p o i n t  

o f  t h e  W . O . C .  i s  a l t e r e d  by a d j u s t i n g  t h e  v o r t e x  f i n d e r  r e l a t i v e  t o  i t s  

p r o x i m i t y  t o  t h e  a p e x  o f  t h e  cdne .  The  f u n c t i o n  o f  t h e  d r a i n  a n d  r i n s e  

s c r e e n s ,  b;hen t h e  W . O .  C .  i s  u s e d ,  i s  f o r  deb:a te r ing  o n l y .  The  h e a v y  med ia  

r e c o v e r y  c i r c u i t  i s  n o t  u t i l i z e d .  

F i n e s  ( 2 8 ~  x 0 )  T r e a t n i e n t  

The 28 mesh  x 0  c c a l  c o l l e c t e d  i n  t h e  s l  i n e s  t a n k  g r o u n d  l e v e l  i s  

pump?d t o  t h e  t h i c k e n i n g  c o n e  on  t h e  t h i r d  deck .  From t h i s  p o i n t  i t  c a n  b e  

f e d  d i r e c t l y  t o  t h e  f r o t h -  c i r c u i t ,  o r  a s  i s  u i u a l ,  t o  t h e  two s t a g e  w a t e r -  

o n l y  c y c l o n e  s y s t e m .  

Ccal t o  t h e  6" DSM v ; a t e r - o n l y  p r i m a r y  c y c l o n e  is  pumped a t  a p u l p  

d e n s i t y  o f  10% to 2 0 %  f r o m  t h e  c y c l o n e  f e e d  t a n k  a t  a  p r e s s u r e  o f  2 0  p s i ,  

and  a  f l o w  r a t e  o f  85 I m p e r i a l  g a l l o n s  p e r  m i n u t e .  A r r i e c h a n i c a l l y  a d j u s t a b l e  

v o r t e x  f i n d e r  f a c i l i t a t e s  s e t t i n g s  f o r  a  d e s i r e d  a s h  c o n t e n t .  The  p r i m a r y  

c y c l o n e  u n d e r f l o w  w i  t h  make -up  w a t e r  is f e d  t o  a  s i m i l a r l y  a d j u s t a b l e  s e c o n d -  

a r y  4" u n i t .  T h e  o v e r f l o w  i s  d i r e c t e d  back to t h e  p r i r r a r y  c y c l o n e  f e e d  t a n k  

w i t h  t h e  u n d e r f l o w  b e i n g  t h e  w a s t e  p r o d u c t .  

The w z s t e  p r o d u c t  is r o u t e d  t o  t h e  s t a t i c  t h i c k e n e r  w h i l e  t h e  

p r i r t a r y  u n r ' e r f l o w  i s  f e d  by  g r a v i t y  t o  a  r a p p e d  0 . 2 5  mrn s i e v e  b e n d .  T h e  s i . e v e  

bend  i s  t h e  w a t e r - o n l y  c y c l o n e  p r o d u c t  a t  a p p r o x i m a t e l y  65 mesh o v e r s i z e ,  and  

i s  d i r e c t e d  t o  t h e  Eirnco d i s c  f i l t e r  f o r  d e w a t e r i n g .  

Birtley Coal 
& hhe ra l s  Testing 



T  he sieve tend underfiob~ pzsscs by grzviiy to the tbickenir'g , 

cycloae fced t;nk, f r o m  \.;here i t  is pumped to the 20" - 8" cyclone. T h i s  

thickening cone serves a dual purpose: 1) it removes undesi rible -325 

w s h  slimes from the flotation feed; 2) it provides a feed of proper 

dcnsi ty (152 - 2 5 %  sol ids) to the froth cells. The overflo~ 1.2; th the 

-325 m s h  slimes flows to the static thickener. 

The flotation circuit consists of two (2) Birtley - Hunboldt 
Hulti-Wobble Cells ;n series. Since these cells were installed on September 

12, 1976 there appears to be a narked inprove~~ent. in tailings ash contents, 

indicating excellent recovery of froth product. A rotary reagent feeder 

intr-odctces 4:l Kercsene:l-\ethylisobutylcarbinol into the circuit at the feed 

sntry point Tor better conditioning. 

The tailings join the water-only cyclone underflow and thickener 

cone overflow to form the thickener tails. The froth enters the Eimco disc 

filter and is deviatered along with the sieve bend overflow to form the filter 

cake or fines product. This and the coarse clean coal are coiiibined to form 

the clean coal product or clean mix. 

Each circuit is sampled -for feed, product, and waste in addition . 

to the 0.25 mrn sieve bend overflow and underflow, filter cske, thickening 

cyclone overflow and underflow, and analyzed for ash content. The primry 

water-only cyclone overflow product is screened at 65 mesh zs the plus 

65 mesh figure is used to calculate the yield of the water-only cyclone 

circuit. 

The heavy media clean coal is "drained" of extraneous moisture 

before being combined and homogenized with the partially dried filter cake. 

This partial drying is accomplished by spreading the fines product on a pad, 

heated electrically at 2 0 ° C ,  and reducing the moisture content from 22 - 28% 
to less than 12%. 

Birtley Coal 
& Minerals Testing 
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PILOT P L A N T  ANALYTICAL 

FLOWSHEET 
DELIVERED BULK 

SAMPLE 

1 3 CIRCUIT PILOT 
P L A N T  WASH * 

+ 

CYCLONE FEED, 

SIEVE BEND 
COAL WT. 

M . 
L 

MECHANICALLY 
HOMOGENIZE@ 

4 5  GAL. DRUMS AND SEALED SHIPPING 

* A L L  P L A N T  SAMPLES ANALYSED FOR ASH AND F. S. 1 .  
I 

1 - 2 M.T.  
+ 

WASHABILITY AND 
RELATED WORK 



iesh I % \Y1. 

O/o \T t. 
-+ 

1 % Ash 

1 GIRTLEY COAL Zi MINERALS TESTING 
- C 

irle Dole 
! 



L P E C  I AL P A O L E  DURES F C R  I<,k.YDL I!:G O F  E U L K  C,;'?Ii?LES --- ---PA- 

The  o r d e r  o f  p r e f e r e n c e  f o r  d e l i v e r y  of b u l k  s a m p l e s  is:  1) b u l k  

t r u c k  I c a d s .  2 )  p o l y - l i n e d  j u t e  b a g s  o r  r e - e n y o r c e d  p l a s t i c  b a g s .  3 )  b a r r e l s .  

The c c a l  i s  tiun;ed o n t o ' a  s t e e l  m i x i n g  p l a t e  ( 3 2 '  x 6 0 ' )  a n d  s u b j e c t e d  t o  a 

p r e l i m i n a r y  n i x i n s  by n e a n s  o f  a  s r c a l l  f r o n t  e n d  l o a d e r  a n d  p l s c e d  i r ;  a c o n i c a l  

h e j p  i n  t h e  c e n t r e  of t h e  p l a t e .   he b u c k e t  c a p a c i t y  i s  a b o u t  1  1 / 2  d rums  

o f  c o a l ) .  

F o u r  ( 4 )  s a m p l i n g  p o i n t s  ( q u a d r a n t s )  a r e  e l e c t e d  a l o n g  t h e  p e r i m e t e r  of 
U t h i s  c e n t r a l  p i l e  i d e n t i f i e d  f o r  c l a r i t y  a s  S i t e s  81, E2, #3, ( s e e  a t t a c h e d  

s k e t c h )  f r o m  c i h i c h  i s  wi ~ h d r z w n  s u c c e s s i v e  b u c k e t  l o a d s  o f  c c a l  a n d  p l a c e d  i n  
I I q u a r t e r "  c o n i c a l  p i  l e s  r e l a t i v e  t o  :he szmpl  i n g  s i  t e s .  However ,  t o  m i n i m i z e  

t h e  p c s s i b i l i r y  o f  b i a s ,  o n  t h e  s e c o n d  s a m p l i n g  p a s s ,  c o a l  w i t h d r a w n  f r o m  S i t e  

:1 i s  p l a c e d  i n  p i l e  $ 2 ,  c c a l  w i t h d r a w n  f r o m  S i t e  $2 i s  p l a c e d  i n  p i l e  #3 a n d  

so o n  u n t i l  t h e  c e n t r a l  p i l e  h a s  been  t r a n s f e r r e d  i n t o  t h e  4 q u a r t e r e d  p i l e s .  

Now t h e  c o a l  f r o m  t h e  q u a r t e r e d  p i l e s  i s  r e t u r n e d  t o  t h e  c e n t r a l  l o c a t i o n  

by t a k i n g  b v c k e t  l o a d s  s u c c e s s i v e l y  f r o m  p i l e s  A ,  8,  C, a n d  D t o  r e f o r m  t h e  

c e n t r a l  c o n i c a l  h e a p .  F o u r  ( 4 )  s a m p l i n g  s i t e s  a r e  r e l o c a t e d  a n d  t h e  w h o l e  

p r o c e d u r e  i s  r e p e a t e d  t h r e e  ( 3 )  more t i m e s  a f t e r  w h i c h  a  h e a d  raw sa rn? le  i s  

e x t r a c t e d ,  by t a k i n g  s r c a l l  i n c r e m e n t s  f r o m  e a c h  o f  t h e  " q u a r t e r e d "  p i l e s  o f  

s u c h  q u a n t i t y  t h a t  f o u r  ( 4 )  i n c r e m e n t s  wi 1 1  f i  11  t w o  ( 2 )  - 45 g a l l o n  drums  

u s i n g  a p o r t a b l e  l c a d i n g  h o p p e r .  T h i s  h o p p e r  i s  d e s i g n e d  i n  s u c h  a way t h a t  

two  (2)  b a r r e l s  a r e  f i l l e d  s i m u l t a n e o u s l y  b y  m e a n s  o f  a s p l i t  c h u t e .  The 

q u a n t i t y  o f  s a m p l e  e x t r a c t e d  i s  d e p e n d e n t  o n  t h e  t o p  s i z e  o f  t h e  c c a l  a n d  

m u s t  c o n f o r m  to ASTM s p e c i f i c a t i o n s  f o r  sampl  i n g  o f  c o a l .  

Birtley Coal 
& ~ i n e r a l s  Testing 



. A f t e r  a  p r e l  i m i n z r y  i i l o i ~ t u r e  r e d u c t i o n  o f  t h e  h e a v y  media  c l e a n  c o a l  

2nd  t h e  f i n e s  f i l t e r  c a k e  t o  t h e  d e s i r e d  l e v e l s ,  t h e  p r o d u c t s  a r e  hoii1o3rnized 

3s :01 lows: -  

The heavy m e d i a  c ; e a n  c c a l  i s  s p r e a d  i n  a  t h i n  l a y e r  on t h e  m e t i c u l o u s l y  

c l e a n  rnTxing p l a t e .  The  f i l t e r  c a k e  i s  " seeded"  o v e r  t h e  s u r f a c e  o f  t h e  c o a r s e  

c c a l  by means o f  t h e  f r o n t  end  l o a d e r .  T h i s  t o t a l  rnass i s  s u b j e c t e d  t o  a  

p r e l i m i n a r y  m i x i n g  r o u i i n e  and  a  c e n t r a l  c o n i c a l  h e a p  f o r m e d .  

From t h i s  p o i n t  on t h e  p r o c e d u r e s  o u t l i n e d  f o r  h o m o g e n i z i n g  t h e  raw c o a l  

a r e  s t r i c t l y  f o l  l owed .  

From t h e  f i n a l  f o u r  ( 4 )  q u a r t e r s ,  d o u b l e  p o l y - l i n e d  b a r r e l s  a r e  f i l l s d  

by e x a c t l y  t h e  same p r o c e d u r e  a s  o u t l i n e d  f o r  t h e  r aw  c o a l  s a n p l e  e x t r a c t i o n .  

The  c o a l  i s  t amped  i n t o  t h e  b a r r e l s  s o  t h a t  e a c h  b a r r e l  c o n t a i n s  a b o u t  180 k g  

i n c l u d i n g  m o i s t u r e .  

Dur ing  t h e  b a r r e l  f  i 1 1  i n g  p r o c e d u r e ,  a  minimum o f  60 i n c r e m e n t s  a r e  t a k e n  

f r o m  the bucke-t l o a d  q u a n t i t i e s  w i t h  a  s m a l l  s q u a r e ' n o u t h  s h o v e l .  Each i n c r e -  

r x n t  i s  o f  s u c h  q u a n t  i t y  t h a t  a  minimum o f  100  kg o f  c o a l  a r e  r - e t a i n e d  f o r  

a n a l y t i c a l  p u r p o s e s .  

F i n a l l y  t h e  p l a s t i c  l i n e r s  a r e  t i e d  o f f  a n d  a n  i d e n t i f y i n g  t a g  a f f i x e d  

i n s i d e  t h e  drum. The  l i d ,  w i t h  a  g a s k e t ,  i s  f i r m l y  a t t a c h e d  t o  s e a l  t h e  

b a r r e l  a n d  t h e  b a r r e l  i s  s t e n c i l l e d  a s  t o  c o n t e n t s  a n d  d e s t i n a t i o n .  

Birtley Coal 
Sr Minerals Testing - 



f "Quar te r "  P i  l e s  2" C e n t r a l  P i l e  

Cont inue moving i n c r e n e n t s  u n t i l  a l l  o f  the  c e n t r a l  ~ i l e  i s  
t r a n s f e r r e d  t o  t h e  " Q u a r t e r "  p i l e s  A,B,C, and D, i - e .  i n c r e -  

r e n t  3, s i t e  1 t o  C, i n c remen t . 3 ,  s i t e  2 t o  D, i n c r e m n t  3, 
s i t e  3 t o  A, i n c r e r e n t  3, s i t e  4 t o  B e t c .  

NOVEHBER 1976 



CLIENT: CROWS NEST RESOURCES LIMITED 

PR0JECT:HORSESHOE RIDGE BLEND CLEAN COAL 

LAB NO. :6523 

I DILATATION TEST 1 
& 

MD % G. NO. 

CALC. 

BASIS ' 

adb - 
db 

b 

I G l ESELER FLU l D ITY TEST 

Birtley Coal 
& Minerals Testing 

BTU/LB 

13990 

14060 

S% 

0.53 

0 .53 

. 
PROX l MATE 

F.  S .  I .  

6 1 /2  

- 

F.C. % 

68.5 

68.9 

VOL% 

22.0 

22.1 

MOIST% 

8 .4  0.5 

ASH% 

9.0 

9.0 



H E A D  RAW A'4ALYS I S 

I 
1 CALC. 

,!on% !+!OlSTURE ASH% V O L Z  FCS 5 %  F . S . I .  B A S I S  

4.1 0 . 6  1 19.4 , 20 .8  , 5 9 . 4  0.51 3 I a .d .b .  

S l Z E  AND RAW A N A L Y S I S  , 2 . d . b .  

Birtley Coal 
6: hlinerals Testing 

.- 

I S I Z E  FRACTION S %  F S I  

l/li"x i8M 3 7 . 3  1 1.6 1 7 , 2  20.2 61 . O  0 . 4 7  5 1 /7  7n. 8 
2 8 M  x tSM 6 . 6  1.2 13 .5  21.5  1 6 3 . 8  10 .53  17 1 9 3 . 3  1 2 0 . 3  

I R, 2 

65M x 0 6 . 1  1 1.4  1 14.8120.6 163.2 10.65 16 1100.0 1 20.0  

CCYULAT I V E  

2 I ' x 1 /4" 50 .0  1 .3  23 .6  18.9 56.2  0 .49 
WTS', 

50.0  1 1 / 2  

ASH% 

23.6 



CLIENT : 

PFOJECT: 

LAB NO. : 

CROWS NEST RESOURCES LIMITED 

HORSESHOE R I D G E  B U L K  SAMPLE 

ADlT 13 SEAM 8 UPPER 

5090 

SINK FLOAT ANALYSIS, a . d . b . :  1/4" x 2 8 ~ (  WT% 37.3) 

CUMULATIVE 
W E  I ASH% 

1 

SINK-FLOAT ANALYSIS , a . d . b . :  2 8 ~  x 65M (WT% =6.6) 

1 i1.80 1 9.0 1 72.0 ( N.A. I 100.0 ( 13.1 t 

Birtley Coal 
& Minerals Testing 

7 CUMULAT l V E  
r 

p 

S.G. FRACTION WT% L a  

46.2 

63.5 

73.3 

79.7 

- 
- 
- 

1 
ASH% 

1.9 I 9 

A S H %  

1.9 

2.9 

3.7 
4.4 

46.2 

17.3 

9.8 

5.5 

8.9 
12.8 1-40 - 1 .451  6.4 

4 1/2 

1 1/2 

1 



CLIENT : CP3WS NEST RESOURCES LIMITED 

PROJECT: HORSESHOE RIDCE BULK SAMPLE 

ADlT 13 SEkM8UPPER 

LAB NO. 5090 

FROTH FLOTATION TEST,a.d.b.: 6 5 ~  xO (WT%=6.1) 

CUMULATIVE 
PRODUCT Wr% ASH% F.S. I .  wT% ASH% 

STAGE 1 
6 2 . 5  7 . 3  7 6 2 . 5  7  3 

STAGE 11 
13.8 13.6 4  1/2  76.3 8.4 

TA l  LINGS 2 3 . 7  33.9 2 100.0 1 4 . 5  

FROTH FLOTAT I ON PARAMETERS 

P u l p  D e n s i t y  = 10% 
Reagent = 4 : l  = Kerosene:MIBC 
Dosage = 0 .48  lb /T.D.S.  
C o n d i t i o n i n g  T ime = 60 seconds 
Stage 1 = 1 s t  m i n u t e  f r o t h  . 
Stage 1 1  = 2nd m i n u t e  f r o t h  

Birtley Coal 
R: Minerals Testing 



CL l E N T t  CROWS N E S T  RESOURCES L l M I T E D  

SAMPLE:  HORSESHOE R I D G E  A D l T  13, SEAM 8 UPPER BULK 

LAB NO: 5090 



CLl  E N T r  CROWS NEST RESOURCES L lMlTED 

SAMPLE: HORSESHOE R l  DGE ADlT  13,  SEAM 8 UPPER BULK 

LAB NO: 5 0 9 0  

2 " ~ 1 / 4 "  RAW COAL FROM S I,NK FLOAT ANALYS l S 
T 

SPEC l F l C  D l  RECT 
GRAV ITY  
FRACT i O N  wr5: ASH% 

- 1 . 3 0  3 . 2  3 .1  

1 . 3 0  - 1 . 3 5  32 .5  6 .5  

1 . 3 5  - 1 . 4 0  17.6  10 .2  

1 . 4 0  - 1 . 4 5  11.9 14.5 

1 . 4 5  - 1 . 5 0  5 . 6  19.6 

1 . 5 0  -1 .55 3 .4  2 4 . 4  

1 .55 -1 .60 2 .1  2 9 . 4  

1 .60  - 1 . 7 0  2 . 9  3 6 . 1  

X WT- I cum. I CUMULATIVE ' I s I N K  1 CUMULATIVE I +0. 1 S . G .  I 
O f A s h  r t 0 f  I F L O ~ S  ~ W T . O ~  S I N K S  D I S T R I B U T I O N  
o f  Ash % 1 WT% ASH% ASH% / WT % I ASH% 1 . 6 .  1 WT6 -1 



 CLIENT^ CROWS NEST RESOURCES L l M l  TED 

SAMPLE: HORSESHOE R I D G E  AD I T  13, SEAM 8 UPPER BULK 

LAB NO: 5090 

SPECIFIC I D I R E C T  
GRAV l TY 
F R A C T  l ON Wr% 

- 1 . 3 0  28.2 -- 
1 .30  -1 .35  24.2 

1.35 -1 .40  13.5 

1 . 4 0  -1 .45  8.6 

1.45 - 1 . 5 0  5 .1  

1.50 -1.55 3.1 

- 
ASH? - 
2.3 - 
6.0 - 
9 . 0  - 

13.6 - 
19.1 - 
23.5 - 
29.3 - 
35.4 - 
4 4 . 6  - 
73.7 - 



CLIENT1 CROWS NEST RESOURCES LIMITED 

SAMPLE: HORSESHOE R I D G E  ADlT 13 SEAM 8 UPPER BULK 

LAD N O :  509 0 

SPEC I F l C  D l RECT 
G R A V  l TY 
FRACT I ON W T " a S H ?  

-1 .30 46.2 1.9 

1.30 - 1 . 3 5  17.3 5.5 

1 . 3 5  -1 .40 9.8 8.9 

1.40 - 1 . 4 s  6 . 4  12.8 

1 . 4 5  -1.50 4.0 17.9 

1.50 - 1 . 5 5  2.6 24.0 

5: WT. +O. 1 S.G. 7 



2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 
S P E C I F I C  G F i A V I T Y  

A -  P;ii!,<LRY CURVE 
E -  CLEAN C O A L  CUZVE D - S. G. - Y I E L D  C U W E  
C -  G:SC,LhD C G R V E  E - + 0.1 S. G. DISTRleUTICN C U 3 V i  

S IRTLEY COAL  ~ n d  141 N E R A L S  TESTING 
c a l g o r y  alberfa  

CLIENT: CROWS NEST RESOURCES LIMITED .- 

SAI,:?LE: ADlT 13, SEAM 8 UPPER, HORSESHOE RIDGE -- .-- - 
LL3  N O :  5 0 9 0  1 ~3 i ' : t 'N  3 Y :  f i .  !~ATE:MAY 28,1980 



A S H  C O N T  E N T  % 

2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 
S P E C I F I C  G R A V I T Y  

A-  P2liJ;iiY CURVE 
2- CLEAN COAL C U 2 V E  D - S. G.- YIELD C U W E  
C -  DISCARD CLlRVE E - + 0.1 S. G. DISTRi2UT13N CUZL'E 

e f  RTLEY C O A L  and PA1 N E R A L S  TESTING 

CLIENT: CROWS NEST RESOURCES LIMITED -- 
SLiI,?LE: ADlT IS, SEAM 8 UPPER, HORSESHOE RIDGE 
L L 3  NO: 5090 , , : )4 . / DhTE: MAY 28, 198e 



- 
10 2 0  30 49 59 60 7 0  80 90 

A S H  C O N T E N T  7'o 

2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 
S P E C I F I C  G R A V I T Y  

Q- P;illv<AiiY CURVE 
3- CLEAN COAL CU2VE D -  S . G . -  YIELD CU2VE 
t- D!SCAi?D CURVE E - -k 0.1 S. G. DISTRI3UTION CU=VE 

GIRTLEY C O A L  and t J I  N E R k  1-S TEST I N G  
ccicjary a lbe r t a  

SLIENT: -- CROWS NEST RESOURCES LIMITED 
L:,:?LE: ADIT 13, SEAM 8 UPPER, HORSESHOE RIDGE - -- - 
- L B  NO: 5 0 9 0  1 E3L'tt'N 3Y:  fi. ii22TE:MAY 28, IS80 



A S H  C O N T  

2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 
S P E C I F I C  G R A V I T Y  

A - 2Zl!t!LRY CLl i lVE 
2-  CLEAN COAL CUZVE 
C -  D I S C A R D  CURVE 

D - S. G. - YIELD CUZVE 
E - + 0.1 S. G. D1STR1ZUTION CL'2VE 

SfRTLEY C O A L  and M I N E R A L S  TESTING 
c o l g a r y  a iber la  

- CL E N T :  CROWS NEST RESOURCES LIMITED 
sri . :?~E: ADlT 13, SEAM 8 UPPER, HORSESHOE RIDGE .---.------ 
-cS ~ G O :  5090 I ~ 2 5 . ~ ; ; ~  BY: pr i DQT E:MAY 28, 1980 



.---- 

T i t l e  PLANT BALANCE FLOW SHEET D o t e  
CROWS NEST RESOURCES L l M  I T E D  JUNE 3 , 1 9 8 0  
HORSESHOE R I D G E  B U L K  SAMPLE 

A D l T  1 3 ,  SEAM 8 UPPER D r c w n  
L A B  NO. 5 0 9 1  

I T O T A L  L78.14 Wr 1 I CLEAN 
r n n t  

I w n t  I - 1 

BIRTLEY COAL 8 PdlNEGALS TEST[;:!G 



, ~ . r ~ ) j  % 4 . 1 ASH% 19.4  F . S . I .  3 

(b) !?FA\'Y ::EDI.4 C I R C U I T :  3/4" x 2 8  Fresh= 74.6 , B by i ie igh t  

S.G. o f  Iicdiwn 1 - 4 3  C a l c u l a t e d  Y j e l d  77.2% - 

(c) lf4TE4 -CSLY CS'CLOkE ClRCLIlT : 2S.J X O  = 2 5 . 4  % by \ ,>e ight  

2 . 5 4  I1 .F .C .  k 1  ..-- 5s08 C a l c u l z ~ e d  ?'ie!d 95-4% -- cm.+ 2 _c-rnA 

1 ASH % F .S . I .  1 

1 S.B.U. 1 14.5 1 4 1/2 1 

I 

h . r r  f 1 OW i 11.5 I 5 1/2 

r U n d e r f l o w  6 3 . 3  1 /2 

(d)  FROTH FLOTATION CIRCUIT:  6 3 1  xO 12.1  %by K e i g h t  

S. B.  0 ,  1 10 .0  

4 :  1 = X e r c s e n e :  M. I .  B.C.  Cal c u l  a ~ e d  I'i e l d  91 - 2 %  

7 

T Sanp 1 e I F,SH 2 F.S. I .  - - 
- 

Concentrate - 
7 1 2  

(e) F I L T E R C A K E :  S . B . 0 .  +CONCillTP,ATE= 9.7 ASH% - 7 F S I  

* All weiqhts and ar~alysis are on an Air Dried - 
Gasis unless otherwise indicated. 



(i) CLEJ.N CQAL:  H . M . C . C .  + F I L T E R  C A K E  Calculated Yield 78.1% ---- - 

Sinley Coal 

I D I L k T A T I D h i  T E S T  

G j s ~ p c )  

1 422 

473" 

; m ( o c ) I  nc % I M D  5 --- 
- I 2 3 % @  I -- 



6LILK S.if;?LE : HORSESHOE RI D G E  ADlT 13,SEAM 8 UPPER 
- ----------*-- - LFD, Y O .  5091 . 

a-- 

CLEAN COAL - 

C L E A N  COAL l NVENTORY 



CLE!-3 CCIFL: H.N.C.C. -t F l i T E R  CAi!E C z l c ~ t l a t c d  Y i e l d  --- 78.12 

i TE::P (=C) 
- 

START 1 1 1 4 6 1  
--.* 

I 
. --------- _-_ ---.?-- - - --- -- .. _. __ 

I'AX ; ?:UH 1 3 1 482 

F l N A L  
P - ---_,_ - - 

1 0 1 502 - 

D I L A T A T I D Y  TEST 

G j s i i o c )  I m c  nc % 1 MD :: 

473" 

422 

-- 
- / 2 3 % @  I -- 



BULK L!P.SH ING D A T A  

C Y C L O X E :  1 4 " D S M  o p e r a t i n g  @ 51.7 KPa. 

2 .  C L E , L N  C C A L  

3 .  R E J E C T  

4. Y I E L D  C L E k . N  

5.  Y I E L D  CLEAN 

C O A L  

COAL 

2.315 M . T .  9 .0  L . S H %  
3 1/2 _ - FS I 

0.712 
M . T .  65 .6  A S H +  1 / 2  F S l  --- 

Birtiey Coal 
& 1 Iinel-a!s TCSI I:!g 



F r i - . s r y  Cyclone: 6" D S 8  op i - ra t  ing 137.9. KFa 

Yield ( K . O .  cyclone) 6 3 . 3  - 13.9 = 
63 .3  - 1 1 . 5  

% 1/2 F S I  

Es:ir,e:rd Y i e l d  of ;:?; x i j Y  
( s .  B . O .  , as Z o f  28 Y, x 0 ~ e e d )  - - 47.9 2 - 

Birtky Coal 
& 1 Iinerals Testiiig 



ZULK !!.c,S3 i l!G 2F.TA 

?::;cent : 4 :  1 = lcerossne:M. I .  S . C .  

T h i c !  c n  i p g  C:,clc.;;e : % G o  - 8" c ; , c lo r~e  Ez) , )  -F;iier-son 

1 .  T h i c k c n i ; . ~  C y c l o n e  & l e r f l o w  ( T . c . O .  - 3 2 5 ~ )  17.7 k S H %  1 --- i s  I 

5.  Y i e l d  C o n c e n t r c t e  6 5 - 8  - 14.9 - - 3 1 . 2  % 
65.8 - 9.0 

Bi~t ley  Coal 



E L I -  K 5 '-';?LEHORSESHOE R l D G E  AD I T  1 3 ,  -- LLE i!O. 5091 
S E AM ~ - ~ P F E  

1 .  ThicA~ni~g Cyclone Cverflow ( T . C . O .  - 3 2 5 ~ )  17.7 $.SH% 1 i s  I 

3 .  Ccncentrzie 

4 .  Tailings 

5. Yield Concentrcte 6.58 - 14.0 - - 9 1 . 2  % 
65.8 - 9 . 0  

Sil-tley Coal 
T ' . ,  -, & ?:l~;:~rzls Telling 



R U H R  D l LATOMETER TEST 



S I Z E  f . V D  RAW A N A L Y S I S  , a . d . b .  

f CUMULATIVE r 
S. G. FRACTI ON WT% ASH% F.S.I. WT% 1 ASH% 

- 1 - 3 0 1  2.6 2 .9  9 2 . 6  2 9 
I - 3 5 )  1 6 . 9 1  6.1 1 5 19.5 5.7 

l . 3 5  - 1 - 4 0 1  13.4 ' 9 .5 2 1/2 32.9 7 . 2  

- l e 4 5 1  10.0 14.8 2  42.9 9.0 

Birtiey Coal 
6r hlinerals Testing 



CLIENT : 

PROJECT 

ADlT 1 3  

LAB NO. 

CROWS NEST RESOURCES L l M l  TED 

HORSESYOE R I C G E  B U L K  SAMPLE . 

SEAM 8 LOWER 

SINK-FLOAT hNALYSIS,a.d. b.: 1/4':-x 28M(WT% =39.2) 

. . CUMULATIVE 

F.5.1. WT% 1 ASH% 

SINK-FLOAT ANALYSI S , a . d .  b. : 2 8 ~  x 65M(WT%=6.5) 

i::; 1 88.0 1 85.8 1 ::; 1 
70.5 N.A. 100.0 16.3 

Birtley Coal 
& h4inerals Testing 



CLIENT: C R O W  NEST RESOURCES LIMITED 

PR0JECT:HORSESHOE R I D G E  BULK SAMFLE 

ADIT 13 SEAM 8 LOWER 

LAB NO. : 5092 

FROTH FLOTATI ON TEST,a. d. b.= 65M xo ( w T % = ~ .  6) 

-- - 

CUMULAT l VE 
PRODUCT WT% ASH% F.S. I. hT% ASH% 

STAGE 1 
7 0 . 8  8 . 4  8 7 0 . 8  8 . 4  

STAGE 1 1  13.9 15.5 5 1/2 84 .7  9 . 6  

TAl L INGS 15.3 47.9 1 1/2 100.0 15.4 

FROTH FLOTATION PARAMETERS 

P u l p  D e n s i t y  = 10% 
Reagent = 4: l=Kerosene:MIBC 
Dosage = 0 .48 lb/T.D.S. 
C o n d i t i o n i n g  Time = 60 seconds 
Stage 1 = 1 s t  m i n u t e  f r o t h  
Stage 11 = 2nd m i n u t e  f r o t h  

Birtley Coal 
& h h e r a l s  Testing 



CL ( E N T I  CROWS N E S T  RESOURCES L [ Y  I TED  

S A M P L E :  HORSESHOE R I D G E  A D J T  13,  SEAM 8 LOWER B U L K  

L A B N O :  5092 

S P E C I F I C  
GRAV I T Y  
F R A C T  l ON 

I COMPOS I T E  W A S H A B  I L I T Y  D A T A  : 2" x 65M RAW C O A L  FROM S I,NK F L O A T  A N A L Y S  1.S 

D I R E C T  % WT, Cum. C U M U L A T  l V E  S l N K  
. o f  A s h  k t s o f  F L O A T S  WT. of  

WT% ASH% of T o t a l  A s h  % W T 2  A S H %  A S H %  
' 

13.6 2 . 1  0 . 3  0 . 3  13.6 2 . 1  27.8  -- 
17.1 6 .0  I . O  1 .  30.7 4 . 3  26.8  

12.0 9 . 6  1 . 2  2 .5  42.7 1 5.8 25.6 

9 . 3  14.61 1 .4  7.3 24.2 

5 . 3  20.2 1 . 1  5 .0  57.3 8 . 5  23.1 

4.7 25.3  I .2  6.2 62.0  9 . 8  21.9 

4.1 29.6 1 . 2  7.4 66.1 1 1  . O  20.7 

6.1 36.6 2 .2  9 . 6  72.2 13.2 18.5 

4 .9  46.1 2 .2  11.8 77.1 15.3  16.3 
- - - _ _ _ C - U _ _  

22.9 71.1 16.3  28.1 100.0 28.1 
1 

C U M U L A T I V E  
S I N K S  

WT % 
- . - -  

86 .4  

69.3  --- 
57.3  

48.0 

42.7 

38.0  

33.9 

2 7 . 8  

22.9 

+ O .  1 S . G .  

A S H %  

32.2 

38.7 

44.7 

50.4 

54.1 

57 .6  

61 . 1 

66.5  

71.1 

D l  S T R l  
S . G .  

1.40 

1.45 

1.50 

1.55 

1.60 

1.70 

B U T 1  ON 
\JT5 

I 

43 .7  

31.3  

23.4 

18.2 

14 .9  

1 1  . 0  



CROWS N E S T  RESOURCES L I M I T E D  

S A M P L E :  HORSESHOE R I D G E  AD I T  1 3 ,  SEAM 8 LOWER B U L K  

L A B  NO:  50g2 

W/\>HABILI  I Y  D N A :  RAW COAL FROM SI,NI( F L O A T  A N A L Y S I S  

SPEC l F l C  I D I R E C T  I WT. 12f 4LUMULAT I VE I 5 1 NK  I CUWULAT I VE +O.  I T I  
GRAV I T Y  
FRACT I ON 

D I S T R I B U T I O N  ---+prl 



CL l ENT CROWS NEST RESOURCES L l M l T E D  

SAMPLE: HORSESHOE RIDGE AD I T  13, SEAM 8 LOWER BULK 

LAB NO: 
5092 

t WASHAB l L 

o f  Ash r t o f  1 FLOA{S 1 W.uf . S I N K S  Dl STRl BUTION 
of  T o t a l  Ash O I WT1 ASH$ ASH2 WT % I ASH% S . G . 1  WT% 



C L  I ENTf CROWS NEST RESOURCES L I M I T E D  

SAMPLE: HORSESHOE RIDGE A D I T  13, SEAM 8 LOWER BULK 

LAB NO: 5092  

SPECIF IC  D l RECT 
GRAV I T Y  
FRACT l ON 

TY DATA: 28Mx6 

% o f  m"-' Ash 

o f  T o t e 1  ~ , h  g 

;M RAW COAL FROM S I,NK FLOAT ANALYS l S 

CUMULAT I VE s INK I CUNULAT I VE I +n. i  S.G. 
S I N K S  D ISTRIBUTION 

ASH% S . G .  1 Wr"a 



A S H  C O N T  E N T  O/o 

2.1 2.0 1.9 1.a 1.7 1.6 1.5 1.4 1.3 
S P E C I F I C  G R A V I T Y  

A-  P2lhtARY C'JZVE 
5-  CLEAN C O A L  CUSVE D- S . G . -  YIELD CU?VE 
C -  D ! S C A R D  C U 2 V E  E - -!- 0.1 S. G. C1STRI3UTION CURVE 

GIRTLEY COAL ond I 4 1  N E R A L S  TESTING 
c o l g o r y  o i b e r f a  

CLIENT: CROWS NEST RESOURCES LlMiTED --- - 
SL!.!?LE: ADIT  13, SEAM 8 LOWER, HORSESHOE RIDGE , 

3 0 5092 , 3 :  14 - i 2 t T  E:MAY 30,1980 



A S H  C O N T  E N T  % 

2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 
S P E C I F I C  G R A V I T Y  

A- ??i!i.kRY CUZVE 
E- CLEAN COAL CUZVE D - S. G. - Y l  ELD C U W E  
C- C i S C A 3 D  CGRVE E - + 0.1 S. G. D1ST4l2UTION 

GIRTLEY C O A L  m d  Tif I N E R A L S  TESTING 
c o l g a r y  a l b e r l a  

C L I E N T :  - -- CROWS NEST RESOURCES LIMITED - 
SL'-;PLE' ADlT 13, SEAM 8 LOWER, HORSESHOE RUGE --- 
- ~2 NO: 5092 I C ? L ~  SY: f i .  ~ ~ L T E : M A Y  ? 



3 0  GO 50 60 7 0  80 
A S H  C O N T  E N T  % 

2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 
S P E C I F I C  G R A V I T Y  

A -  FSitf,&;iY C U Z V E  
2-CLEAN C O A L  CUE'VE D - S. G. - Y l  ELD C V W E  
C -  D ISCARD CURVE E - -+ 0.1 S. G. DlSTRlBUTlON CU?VE 

B iRTLEY C0.4L find i/4I NERALS  TEST lNG 
c o l ~ a r y  a l b e r i a  

CLIENT: CROWS NEST RESOURCES LIMITED - 
SLf-:?LE: ADIT 13, SEAM 8 LOWER, HORSESHOE RIDGE - +-- -- --... 
L A 3  NO: 5 0 9 2  1 C;,L\:;N SY: / 3 4 ~  E:MAY 30,1980 



A S H  C O N T  E N T  Ole 

2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 
S P E C I F I C  G R A V I T Y  

- r",'(i!lLRY CURVE 
.CLEAN C O A L  CU2VE D - S. G. - YIELD C U W E  
- D l S C i G D  CU8VE E - + 0.1 S. G. D I S T R I ~ U T I S N  CURL '  

BIRTLEY COAL and  t A i  R E R A L S  TESTING 
cairjary a l b e r l a  

IENT: CRO\VS NEST RESOURCES LIMITED -- 
.r,:PLE: . ADIT 13, SEAM 8 LOWER, HORSESHOE RiDGE -- 
S !JO: 5092  1 !J5,L','tfN SY: f i .  11314~ E:MAY 30, Tm 



/ T O T A L  I 6Z:W WT I I N /----i 9 . 7 %  ASH 

- 
i t i e  PLANT BALANCE FLOW SHEET JUNE 5 , 1 9 8 0  

CROWS NEST RESOURCES L I M I T E D  
HORSHSHOE R l DGE B U L K  SAMPLE 

ADlT 13 ,  SEAM 8 LOWER 
L A B  NO.  5 0 9 3  



Y:::]; C : : . . ; ; ] C .  i i 9 2 S i S H O E  R I D G E  A91 T 13,SEAM 8 L O W E R  
- -. - ~~- . 

5 .  9 .  5053 
- - . -- --- 

, - , I  C 
.-.~:r /e 1 . 1 .4 SH $6 2 7 . 1  F . S .  I .  3 1 /2  --- 

I 3- A s - - 1  
I 

- 

I F c r d  1 30 .0  2  1/2 I 

( d )  FKOTH FLOTATION C I R C U I T :  65!4 X O  1 1 . 2  55y 1 : ' e i~h t  

( e )  FILTEP, CAKE: S.B.O. + C0';CENTRkTE = 7  1 /2  " - 5  ASH%- FS I 

A l l  weights end analysis a r e  on an A i r  Dried 

- 

1 
- * 

Easis unless otherwise indicated. Binlsy Coal 

Samp 1 e C S g  2 F . S .  I .  - 
1- 1-  

Feed ( T T C . u .  
Concent rate 

7  
7 1 / 2  - 
1 



, - = _ ; L, '- : E HO i iSESHOE R l DGE AD IT 13, SEAM 8 LOWER I - 0 .  5093 -- -- - 

I GIESELER FLUIDITY TEST 



c 1 . ' , ~ L - E  .t-!ORSESHOE R l DGE AD I T  1 3 ,  SEAM 8 L O V E R  F:LK - -- L.-s 1:o. 5093 ' - - -- - - - -- 

CLEAN COAL - 

C L  E k N  C O A L  I IL'VENTGRY -- 

I J u n e  10 ,1980  1 1 16 1 2 . 8 6 5  

Binley Coal 
& X liixrzls Ts;~ii~g 



5UL K \,!.SSH I!d G DATA 

SULK s , ~ , ? L E H O R S E S H O E  R l D G E  AD IT 13 -- L A B  140. - 5093 

SEAM 8 L O W E R  

HEAVY );ED l U l l  C I i i C U  IT 

C Y C L O N E :  14" DSM operating @ 51 .7  KPa. 

1 .   FEED(?/^ x 28 ~ ~ e s h )  3.761 N . T .  - 3 0 . 0  ASH% F S I  

2 .  CLEJSN COAL 

3. REJECT 

4. Y I E L D  C L E A N  

5 .  Y I E L D  CLE,4N 

COAL  

C O A L  

i g h  

I cu 

2 .118  
- M. T .  8 . 9  ~ s ; i p  

c---- 
F S I  

M.T. 57.2 1 -- ASH:; 
-.-- 

FS I 

t e d )  = 2.118 - - 56 .3  2 
3 . 7 6 1  

l a :ed)=  57.2 - 30.0  - - 5 6 - 3  ,G: 
57.2 - 8.9 



~~~~~~~y Cyclcr,e C v e r f  lcw 14.0 ASH 4; 7 - FS I 

' c c o n l z r y  Cyc 1 one U n d e r f  1 o w  58.1 f i ,  2 1 F S  I 

58.1 - 16.8 
Y i e l d  ( W . O .  ~ y c l o n e )  9 3 . 7  55 .1  - 1 4 T =  S; 

is; i r z : e d  Y i e l d  of 2cK x65u1 
( S .  6 .0 .  , 2 s  Z o f  28 K x 0 ~ e e d )  - - 47.6 2 

Binley Coal 







CLIENT : CC3WS GEST RESOURCES LIMITED 

FflOJECT; H3RSESHC;E R i  DSE BULK SA,Fj?LE 

ADlT 14 SEAh 8 RIDER 

LAB NO : 5094 
HEAD RAW ANALYS IS 

SIZE AND RAW ANALYSIS, a .d .b .  

WT% + 2" = 15.1 - c rushed  t o  pass 2" - 

SINK-FLOAT ANAiYSIS,a.d.b. : 2" x 1/4"(WT% =48.7) 

S% 

CLiMULATIVt * 
ASH% F .S . I .  WT% ASH% 

3.1 9 6 .9  3.1 

7 .3  7 1/2 26.8 6.2 

11.9 5 38.2 7.9 

16.7 3 48.5 9.8 

20.5 1 1 / 2  58.1 - - 11.6 

25.5 1 64.7 13 .0  

VOL% 

19.6  

19.4 

19.7 

ASH% 

24.6 

24.4 

24.7 

ADM% 

0.9 0.71 

0.70 

0.71 

RM% - -  
0.6 

0 .7  

ASH% 

28 .7  

21.3 

15.5 

15.7 

1 
SIZE FRACTION WT% 

I I I 

73.2 1 N . A .  ( 100.0 1 29 .5  I 

- C .  

55.2 

54.7 

55 .6  

MOISTURE 

0.6 

1 .5  

2" x 1/4" 

1 / 4 " x  2 8 ~  

Birtley Coal 

6 

- 
- 

48.7 

40.4 

28M x 65M 

65M x 0 
i 

r C UMULAT l VE 

VM% 

18.8 

6: 3 Iinerais Testing 

a.d .  b .  

a .  r .  b. 

d.b.  

20.2 

20.0 

20.7 

6 .5  

4.4 

57 .8  

63 .6  

62.3 

0 .9  

0 .7  

0.66 

0 .83  

0.82 

7 1 / 2  

8 1 / 2  

7 

89.1 

95 .6  

100.0 

25.3 

24 .7  

24.3 

1 



CL l ENT : CROKS GEST hES3URCES L !MI TED 

PRGJECT: HORSESHOE 31 CGE E U L K  S A l i P L E  
. - .  

A D l T  1 4  SEk!-l 8  R I D E R  

LAB NO. : 5 0 9 4  

S I N K - F L O A T  A N A L Y S I S ,  a . d . b . :  1 / 4 "  x 28~ (wT '% 40 .4 )  

. . CWIULAT i V E  
F . S .  I .  kT% 1 

9 -ZL,D 
8 7 U 3 . 1  

5  -. 7-- 1 5 6 . 5  1 5 .2  , 

S I N K  - FLOAT k N A L Y S I S , a . d . b . :  28M x 6 5 ~ (  WT% = 6 . 5 )  

F.SF% 1 F . S .  I .  

1.5 1 9 

70.4 ( N .A .  

Birtleg Coal 
6! M ~ ~ e r a l s  Testing 



C L I E N T  : CROWS NEST RESOURCES L l H l T E D  

PROJECT:  '10RSESHOE R l  DGE BULK SAHPLE 

A D l T  1 4  SEAM 8 R I D E R  

LAB NO. :  5 0 9 4  

FROTH F L O T A T I O N  T E S T ,  a .d .b . :  65M X 0 

CUMULAT l VE 
PRODUCT - wT% ASH% F S  I Wr% ASH% 

STAGE 1 69 .1  9 . 5  8 69.1 9 . 5  

STAGE 1 1  10 .7  1 4 . 8  7 1/2 79 .8  10 .2  

T A I L I N G S  20.2  37.1 2 1/2 100.0  15.6 

FROTH F L O T A T I O N  PARAMETERS 

P u l p  Densi ty  = 10% 
Reagent = 4:1= Kerosene: M l B C  
Dosage = 0.48  lb/T.D.S.  
C m d i t i o n i n g  Time = 6 0  seconds 
Stage 1 = 1st minute f r o t h  
Stage 1 1  = 2nd minute f r o t h  

Birtley Coal 
Rr Miilerak Testing 



CLIENT1 CROWS NEST RESOURCES LIMITED 

SAMPLE:  HORSESHOE RIDGE A0 I T  14, SEAM 8 RIDER BULK 

I 

COMPOS l TE WASHAB I L ITY DATA :, 

S P E C I F I C  
GRAV ITY 
FRACT l ON 

, 

-1 .30  

1.30 -1 .35 

1.35 -1 .40  

1 .40  - 1  -115 

2"x65M 

Cum. 
M t s o f  

Ash % 

0.4 

1.8 

3.0 

4.4 

5.9 

7.3 

8.5 

10.3 

12.0 

25.2 

o I R E C T  I % WT. 

RAW COAL 

CUMULAT I V E  

FROM S 

S INK 
WT. o f  
ASH2 

24.8 

23.4 

22.2 

20.8 

19.3 

17.9 

16.7 

14.9 

13.2 

o f  Ash  
of T o t a l  

0.4 

1.4 

1.2 

1,4 

1.5 -- 
1.4 

1.2 

1.8 

1.7 

13.2 
1 

WT% 

19.9 

18.3 

9.7 

8.8 

FLOATS 
WT% 

19.9 

38.2 1 

47.9 

56.7 

64.1 

69.7 

73.5 

78.2 

81.7 

100.0 

1.45 -1 .50  

. 

ASH% 

2.2 

7.4 

11.9 

16.5 

ASH% 

2.2 

4.7 

6.2 

7.8 

9.3 

10.6 

11.6 

13.2 
- - - - - - ~ . .  

14.7 

25.2 

1.50 -1 .55  

1.55 -1,60 

1,60 -1.70 

I,NK FLOAT ANALYSIS 

CUMULATIVE 

5.6 

3.8 

4.7 

SINKS 
WT % 

80.1 

61.8 

52.1 

43.3 

35.9  

30.3 

26.5 

21.8 

18.3 

25.7 

31.2 

37.9 

4 - 

ASH% 

31 . O  

37.9 

42.6 

48.0 

53.8 

59.1 

63.0 

68.3 

72.1 

... - 
+o. 1 S . G .  

D l  STRl BUTION 

48,2 

72.1 

1,70 -1,80 

t 1 . 8 0  

S . G .  

1.40 

1.45 

3.5 

18.3 

WT% 

44.2 
---. 

31.5 

1.50 

1.55 

25.6 

18.1 

1.60 

1.70 

14.1 

8.2 



CLIENT1 CROWS NEST RESOURCES L I M I T E D  

SAMPLE : HORSESHOE R I D G E  AD I T  1 4 ,  SEAM 8 RlDER BULK 

LAB NO: 5094 

, 
WASHAB I1 

SPEC l F l C  D l RECT 
GRAV I T Y  

1 F R A C T I O N  

TY DATA:, 711 1 / 4 "  RAW COAL FROM SI,NI( F L O A T  A N A L Y S I S  

" a T  . Cum.  1 C U M U L A T I V E  I S I N K  1 C U H U L A T I V E  
1 1 +0.1 S . G .  



CL I ENTI 

SAMPLE: 

LAB NO: 

1 

GRAV I TY 
FRACT I ON 

CROWS NEST RESOURCES L!M!TED 

HORSESHOE RIDGE ADlT 14, SEAM 8 R l  DER BULK 

WASHAB I L ITY DATA :, 

D I R E C T  % WT. 
o f  Ash 

WT% ASH% of T o t e 1  

31 ,O 2.1 0 .7  

17.5 7 ,7  1 

8.0 12,0 1.0 

7.4 16.4 1,2 

5 . 2 ( 2 1 . 3  1.1 

4.8 26.2 1.3 

3.1 31.5 1 ,O 

4,2 38 ,6  1.6 - 
1,8 

15.1 70.3 10.6 
1 

1 / 4 " ~ 2 8 M  RAV COAL FROM S I,NK FLOAT ANALYS l S 

Cum. 
k t  . O f  

Ash % 

0 .7  

2.0 

3.0 

4.2 

CUMULAT I V E  S I N K  
WT.of 
ASH? 

20 .9  

19.6 

18.6 

17.4 

FLOATS 
WT'X; 

31 .0  

48.5 

56.5 

63.9 

16.3 

15.0 

14.0 

1 12.4 

, 
ASH% 

2.1 

4.1 

5 .2  

6.5 

7.6 

8 .8  ------- 
9.8 

11.3 

5 . 3 1 6 9 . 1  

6.6 1 73.9 

7 .6  

9.2 

CUMULATIVE 

77 .0  

81.2 

, SINKS 
WT % 

69.0 

51.5 

43.5 

36 .1  

30 .9  

26.1 

23.0 

18.8 

7. 

+o. 1 S . G .  

11 ,O 

21 .6  

ASH% 

30.3 

38.1 

42 .8  

48.2 

52 .8  

57.5 

60.9 

66.0 

15.1 

S . G .  

1 .40 

1.45 

1 .50  

1.55 

i . 6 0  

1.70 

84.9 

100.0 

12.9 

21.6 
i 

70.3 

DISTRIBUTION 
WT% 

38.1  

25.4 

20.5 

16 .0  

12.1 

7.9 

10.6 

- 



CLIENT1  CROWS NEST RESOURCES L I M I T E D  

HORSESHOE RIDGE AD I T  14, SEAM 8 RIDER BULK' 

LAB NO: 
5094 

9 WASHAB I L . ITY DATA:, 28M x 65M RAW COAL FROM S I,NK FLOAT ANALYS 1.S r- I 
, 7 

SPEC l F l C  D l RECT 
GRAV ITY 
FRACT I ON WT% ASH% 

- 1 . 3 0  48.7 1 , s  

1 . 3 0  - 1 . 35  12.0  6.0 

CUMULATIVE ( S I N K  1 CUMULATIVE I +O. 1 S . G .  I 
S I N K S  D l  STRl BUTION 

ASH% S.G. I WT% 



A S H  
50 60 70 SO 90 

C O N T E N T  % 

2.1 2.0 1.3 1.8 1.7 1.6 1.5 1.4 1.3 
S P E C I F I C  G R A V I T Y  

A-  ?I?I!LARY C U R V E  
E?-CLEAN C 0 4 L  CU2VE D -  S.G.- Y I E L D  C U W E  
C -  DISCARD CURVE E - +- 0.1 S. G. DiSTRI3UTION CL'ZVE 

GIRTLEY C O A L  and I i ' i INERALS TESTING 
c o l g o r y  a ibe r l a  

C!-IENT: CROWS NEST RESOURCES ..- L IMITED 
SL!,'i?LE: ADlT 14, SEAM 8 -----I-- RIDER HO2SESHOE RIDGE 
LL3  140: 5 0 9 4  I C-CSN SY: f i  /~EEE:JUNE 2, 19g0- 





- 
I0 20 30 LC) 53 60 7 

A S H  C O N T  E N T  
2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 

S 2 E C I F l C  G R A V I T Y  

D - S. G.- Y I E L D  C U W E  
c- 
I- + 0.1 S. G. DISTRIZUTIGN CURVE 

SIRTLEY C0.4L ond iJ"1NERALS TESTING 

CLIENT:  CROWS NEST RESOURCES LIMITED . -- - 
SAi,',3LE: ADlT 14, SEAM 8 RIDER, HORSESHOE RIDGE --- 
L L S  t iO :  5 0 9 4  , '  : J+. ~ ~ ~ T E : J u N E  2, 19%5 



A S H  C O N T  E N T  

2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 
S P E C I F I C  G R A V I T Y  

- ??i!4,L\iiY C U Z V E  
-CLEAN COAL CU2VE D - S. G.- YIELD CURVE 
- D1SCLiRD CURVE E - +- 0.1 S. G. DISTRl3i'TlON CURL'E 

B1RTLEY C O A L  and IJ,i N E R A L S  TEST I I\"S 
C L ~ ~ C ) G ~ Y  o ibe r l a  

- IENT: -- CROWS NEST RESOUFXES LIMITED 
Cfr:?iE: A D l T  14, SEAM 8 RIDER, HORSESHOE RIDGE --- 
5 3  tJO:  5 0 9 4  r3 ' ' I .  

i Y 64. DLTE: JUNE 2, 198~ 



I J 

9. 4 O/, wt. 

1 5 . 9 %  Csh  
8 . 3 ?'o 'tLv' 1. 

-4 

.... 1 1 0 . 4  . / .Ash I 

1 TOTAL 1&,0% WT I t 

lCLEAN I 

9.6% ASH 

T i f l e  P L A N T  BALANCE FLOW SHEET 
CROWS NEST RESOURCES LIMITED 
HORSESHOE R l DGE B U L K  SAMPLE 
A D l T  1 4 ,  SEAM 2 R I D E R  
L A B  NO. 5 0 9 5  

D o l e  
June 1 1 , 1 9 8 0  



- ' :I, C : :  ,>Ji-HORSESHOE R l G G E  ADlT 14,SEAM 8 RIDER - - - - -- -- - -- --- !25. : :o . -  _ f;"5 -._- 

AD?! % 0 .9  ASf-l% -- 24.6 F.S .  I .  6 

S . G .  of !.;ediwn 1.32 59.8% 
----- -- C a ? i u l ; . i c d  YSeId -- 

F C  I 5 .08  cm. f 2  5 .0&, .  C a l c u l a t e d  Y i e l d  89.7% 

( d )  FROTH FLOTATION CIRCUIT: 65M x-0 12.7 Bby k 'e ight  

Sal-71 e I----- A S H %  
I r e d - - / - -  ' 

4 : l  =J:erosene: M.1 . B . C .  C a l c u l  a ? e d  Y i e l d  88-7 X 

F . S . I .  
7 -- 

C i  e r  f I ow I i n -  I 6 
- 

~ n d r r i l  ow 1 49.2 i I -- --- -- - 1 12.1 
-- I -- 8 1/2 

1 5 . 6 . " .  I 16.1 I 7 1/2 

I I . L . U .  1 

! Feed ( T . c . u . )  I 
i 5 . y  1 1/2 1 

C o n c e n t r a i e  10.4 I 8 1/2 
Tai 1 i n ~ s  1 59 .0  1 

F . S .  I .  1 Szmple 

(e )  FILTER CAKE: S . B . O .  + CONCENTRATE =-]la5 ASH?; 8  1/2 F S I  

- 
I ,,, I 17. 1 I 2 

ASH % 

* All w e i g h ~ s  and analysis are on an A i r  D r i e d  
B a s i s  u n l e s s  otherk; ise i n d i c a t e d .  



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



I D.4T E I ERLS I M . T .  1 E B L S  / M.T. I 
I I I I I 

I 

I June 13,1980 I i I 
I I t I 

SH l PPED f I 1 4  STOCK [ 

Bifilsy Coal 
x 6: ,\ l i ~ ~ f ~ - ~ ! ~  T ~ ~ i j g c  - 



EiJLK \.!ASH I N G  DATA 

SULK 'A.!.;?LE HORSESHOE RIDGE ADlT 14 - -'- L :. a t.4 0 . 5095 --- - 
SEAM 8 RIDER 

CYCLGIIIE: 14" CSM o p e r a t i n g  @ 51  - 7  KPa . 

1 . 32  S . G .  

F i E ~ ( 3 / 4 ~ 2 8 Y , e s h )  3 . 986  K.T. 27 .7  ASH% 5 FS 1 

REJECT 1 .627  -- K . T .  55 .7  &SHY; 1 --- i s  I 

E LD CLEL,N CC,AL (\.!e 

ELD CLEAN COAL ( C 2  



2 r i - . z r y  Cyc1i;:-ie: 5" C S X  c p c r a t  i n g  1 3 7 . 9  -- i:? a 

14 .1  
F r  ;;.;i-y Cyclcne O v e r f l o w  ASH 

: e c 0 ~ 6 2 r y  C y c l o n e  U n d e r f l o w  4 9 . 2  ASH 

S ; ~ Y E :  Send G n d e r f l o w ( S . P . U . )  -16.1 ksfi -- 
G 
6 - 7 F S I  

Y i e l d  ( W . O .  Cyc ione)  

Birtley Coal 
b hlimrais Tsiri::g 



z - L  %. L K ZA.':?LE HORSESHOE RIDGE ADlT 14 L,'- 3 :!O. 
--- - ---- 5095 - - 

SEAM 8 RIDER 

Sirrlq Coal 
0 3 c:.> - ,-,-. c.: .\I U ~ L ~  cis Test i ;~g  
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A REPORT TO 

CROWS NEST RESOURCES LTD. 

ON TI?E IVASHABILITY AND PILOT PLANT ISASHING 

OF THE ADIT 19,  SE.4.11 7, BULK SAiiIPLE FROM THE 

HORSESI!OE RIDGE PKgJECT 

OCTOBER, 1980 

R e s p e c t f u l l y  Submit ted by,  

$/ir*k flu 
Frank J .  ~ o ; v a t  
General  Manager 

BIRTLEY COAL 6 MINERALS TESTING 

R q o r t  No. BC- 0149 

503 - JOlh A i er;4e S. E., P.O. Box 3488, S;arlon "A", Cs!gar?., Alberra T2h' 1x9 Tele9hone (4031 ZCI'-P273 



1 3  m-iJey Coal 
& h4inerals Testing 

A R E P O R T  T O  

CROIYS N E S T  R E S O U R C E S  L T D .  

ON THE h 'ASHABLILTY AND PILOT P L A N T  N A S H I N G  

O F  T H E  A D I T  19 ,  SEAM 7 ,  BULK SAbIPLE FRObl T H E  

HORSESHOE R I D G E  PROJECT 

OCTOBER , 1980 
R E P O R T  N O .  BC -0149 

I N T R O D U C T I O N  : 

The b u l k  sample was d e l i v e r e d  t o  t h e  B i r t l e y  Coal and bl inera ls  T e s t i n g  p l a n t  
s i t e  i n  Ca lga ry ,  A l b e r t a  on S e p t .  16,1980 i n  58 f o r t y - f i v e  g a l l o n  s t e e l  drums. 

The c o a l  was weighed and thorough ly  homogenized, and a r e p r e s e n t a t i v e  sample of 
7 b a r r e l s  was e x t r a c t e d  f o r  head raw a n a l y s i s  and w a s h a b i l i t y  work. The 
w a s h a b i l i t y  d a t a  and c u r v e s  a r e  c o n t a i n e d  i n  t h i s  r e p o r t .  

The remaining c o a l  was washed u s i n g  t h e  heavy media,  two s t a g e  wa te r  cyc lone ,  
and f r o t h  f l o t a t i o n  c i r c u i t s .  The p l a n t  b a l a n c e  s h e e t  p r o v i d e s  a  swraary  o f  
t h e  \;ash r e s u l t s  o f  which t h e  c l e a n  c o a l  a n a l y s i s  f o r m s  a  p a r t .  

505 - O r h  A ltenue S.E., P. 0. Box-5468, Storion ' 'A' ' ,  Cafgari: .4lberra T2H I X 9  Telephone (403) 253-6273 



F i q u r e  1 i s  t he  f lob isheet  o f  t h e  BIRTLEY COAL & MINERALS TESTING p i l o t  

p l a n t .  Raw c o a l  i s  duliiped by f r o n t  end l o a d e r  i n t o  a  feeder u n i t  c o n s i s t i n g  

o f  a  hopper w i t h  a  2" s l o t  g r i z z l y  across  t h e  t o p ,  a  s y n t r o n  v i b r a t i n g  feed  

c v n t r o l  and a  b e l t  conveyor.  The 2" o v e r s i z e  c o a l  i s  c rushed t o  pass 2" by 

means o f  an a u x i l i a r y  c r u s h e r ,  b u t  " rock"  i s  u s u a l l y  c o l l e c t e d  i n  b a r r e l s  and 

r e p o r t e d  as b r e a k e r  r e j e c t .  

The d i s c h a r g e  end o f  t h e  b e l t  conveyor se rves  as a  conven ien t  p o i n t  f o r  

t a k i n g  t h e  p l a n t  f eed  sample. The f e e d  r a t e  can be a d j u s t e d  t o  a  maximum o f  

7 .5  m e t r i c  t ons  p e r  hou r .  T h i s  feed is conveyed by  t h e  bucket  e l e v a t o r  t o  t h e  

t h i r d  deck and d i scha rged  i n t o  a  3/4'! r o t a r y  screen.  The 3/4"  o v e r s i z e  f a l l s  

v i a  a  c h u t  i n t o  a  5" x 8" j aw  c r u s h e r  where i t  i s  c rushed t o  minus 3/4" and i s  

r e c y c l e d  t h r o u g h  t h e  feed system v i a  screw conveyors .  The 3/4" x  0  screen 

under f l ow  i s  washed w i t h  wa te r  o n t o  a  28  mesh s i e v e  bend and s l o t  screen f o r  

des l  im ing.  

HEAVY M E D I A  OPERATION 

The 31'4" x  28  mesh c o a l  i s  t h e  feed  t o  t h e  14"  DSM Heavy Media cone on t h e  

second deck.  The c o r r e c t  medium i s  a d j u s t e d  t o  t h e  r e q u i r e d  g r a v i t y  by add ing  

m a g n e t i t e  o r  d i l u t i n g  w i t h  w a t e r .  The s l u r r y  o f  c o a l  and c o r r e c t  medium i s  

pumped t o  t h e  c y c l o n e  f rom t h e  m i x i n g  tube  a t  a  p r e s s u r e  o f  3 t o  10 p s i .  The 

o v e r f l o w  and u n d e r f l o w  p r o d u c t s  a r e  d i s c h a r g e d  o n t o  a  common, b u t  s p l i t ,  28 

mesh d r a i n  and r i n s e  screen preceded by a  28 mesh s i e v e  bend where t h e  m a g n e t i t e  

i s  washed o f f  i n t o  t h e  c o r r e c t  and d i l u t e  medium tanks  d i r e c t l y  below. A d d i t i o n a l  

c l e a n  sp ray  w a t e r  and b a f f l e s  ac ross  t h e  c l e a n  c o a l  s t ream ensure  t h a t  a  minimum 

o f  m a g n e t i t e  i s  r e t a i n e d  i n  t h e  c l e a n  c o a l  p r o d u c t .  The c o a l  and s h a l e  a r e  

c o l l e c t e d  i n  b a r r e l s  by means o f  i n d i v i d u a l  chu tes  f o r  we igh ing .  

Birtley Coal 
6: Minerals Testing 



The d i l u t e  ~ c d i u m  i s  ?ur,;;ed t o  a t h i c k c n i n c j  cone on t h e  :bird deck f r c m  

\ h e r e  i t  i s  f e d  t o  a  30" magne t i c  s e p a r a t o r .  The recove red  m a g n e t i t e  i s  

s l u i c e d  back t o  t h e  c o r r e c t  nedium t a n k .  The s p e c i f i c  g r a v i t y  o f  t h e  medium 

i s  n o n i t o r e d  manua l l y ,  u s i n g  a  d e n s i t y  me te r ,  and a d j u s t e d  f o r  l o s s  by a d d i n g  

c y c l o n e  grade m a g n e t i t e  d i r e c t l y  t o  t h e  c o r r e c t  medium t a n k .  

LARGE D IAPIETER WATER-ONLY CYCLONE OPERAT l ON (1 4") 

The W . O . C .  i s  o p e r a t e d  by d r a i n i n g  t h e  heavy media system o f  a l l  m a g n e t i t e  

b u t  u s i n g  t h e  same pumps and w a t e r  as t h e  medi um. The c u t  p o i n t  o f  t h e  W.0. C .  

i s  a l t e r e d  by a d j u s t i n g  t h e  v o r t e x  f i n d e r  r e l a t i v e  t o  i t s  p r o x i m i t y  t o  t h e  apex 

o f  t h e  cone. The f u n c t i o n  o f  t h e  d r a i n  and r i n s e  screens,  when t h e  W . O . C .  i s  

used, i s  f o r  d e w a t e r i n g  o n l y .  The heavy media r e c o v e r y  c i r c u i t  i s  n o t  u t i l i z e d .  

FINES (2% x 0)  TREATMENT 

The 28 mesh x  0  c o a l  c o l l e c t e d  i n  t h e  s l i m e s  t a n k  ground l e v e l  i s  pumped 

t o  t h e  t h i c k e n i n g  cone on t h e  t h i r d  deck.  From t h i s  p o i n t  i t  can be f e d  d i r e c t l y  

t o  t h e  f r o t h  c i r c u i t ,  o r  as i s  u s u a l ,  t o  t h e  two s t a g e  k i a t e r - o n l y  c y c l o n e  system. 

Coal t o  t h e  6" DStl w a t e r - o n l y  p r i m a r y  c y c l o n e  i s  pumped a t  a p u l p  d e n s i t y  

o f  10% t o  20% f rom t h e  c y c l o n e  f e e d  t a n k  a t  a  p r e s s u r e  o f  20 p s i ,  and a f l o w  

r a t e  o f  85 I m p e r i a l  g a l l o n s  pe r  m inu te .  A m e c h a n i c a l l y  a d j u s t a b l e  v o r t e x  f i n d e r  

f a c i l i t a t e s  s e t t i n g s  f o r  a  d e s i r e d  ash c o n t e n t .  The p r i m a r y  c y c l o n e  u n d e r f l o w  

w i t h  make-up wa te r  i s  f e d  t o  a  s i m i l a r l y  a d j u s t a b l e  secondary 4" u n i t .  The 

o v e r f l o w  i s  d i r e c t e d  back  t o  t h e  p r i m a r y  c y c l o n e  f e e d  t a n k  w i t h  t h e  u n d e r f l o w  

b e i n g  t h e  waste p r o d u c t .  

The waste p r o d u c t  i s  r o u t e d  t o  t h e  s t a t i c  t h i c k e n e r  w h i l e  t h e  p r i m a r y  

u n d e r f l o w  i s  f e d  by  g r a v i t y  t o  a  rapped 0.25 mm s i e v e  bend. The s i e v e  bend i s  

t h e  w a t e r - o n l y  c y c l o n e  p r o d u c t  a t  a p p r o x i m a t e l y  65 mesh o v e r s i z e ,  and i s  d i r e c t e d  

t o  t h e  Eimco d i s c  f i l t e r  f o r  d e w a t e r i n g .  

The s i e v e  bend u n d e r f l o w  passes by g r a v i t y  t o  t h e  t h i c k e n i n g  c y c l o n e  feed 

t a n k ,  f r om where i t  i s  pumped t o  t h e  20" - 8" c y c l o n e .  T h i s  t h i c k e n i n 9  cone 

se rves  a  dual  purpose:  1 )  i t  removes u n d e s i r a b l e  - 3 2 5  mesh s l i m e s  f rom t h e  

Birtley Coal 
Rc X-Iinerals Testing 



flotztion fced; 2) it pi-ot~ides a feed of propzr dsnsi ty (15% - 25% sol ids) 

to the frcth cells. The cver-flow with titii -325 m2.h slimes ilm!s to the static 

t h i cArner. 

The flotation circuit consists of two (2) Girtlcy - Hurboldt Multi-Wokble 
Cells in series. Since these cells were installed on September 12, 1976 there 

appcars to be a marked improveiaent in tailings ash contents, indicating excellent 

r kcovery of froth product. A rotary reagent feeder introduces 4: 1 Kerosene: 

~~ethylisobutylcarbinol into the circuit at the feed entry point for better 

conditioning. 

The tailings join the water-only cyclone underflow and thickener cone 

overflow to form the thickener tails. The froth enters the Eimco disc filter 

and is dewatered along with the sieve bend overflow to form the filter cake or 

fines product. This and the coarse clean coal are combined to form the clean 

coal product or clean mix. 

Each circuit is sampled for feed, product, and waste i n  addition to the 0.25rnm 

sieve bend:overflow, and analyzed for ash content. The primary water-only cyclone 

overflow product is screened at 65 mesh as the plus 65 mesh figure is used to cal- 

culate the yield of the water-only cyclone circuit. 

The heavy media clean coal is "drained" of extraneous moisture before being 

conbined and homogenized with the partially dried filter cake. This partial drying 

is acco~plished by spreading the fines product on a pad, heated electrically at 2 0 ° C ,  

2nd reducing the moisture content from 22 - 28% to less than 12%. 

Sirtley Coal 
0 I CY I* linerals Testing 



@ 0 5  M Cyclm. 

@ Sler. Bmd 

8 CC 0 ,oh  ond Rln.. S c r e n  

(ii) DI-6 Drdn sd Rlnu  S a m  

fi I J n d r f l a  Cdl.clor 

@ DICI. M d l u n  T a d  



PILOT P L A N T  ANALYTICAL 

FLQWSHEET 
DELIVERED BULK r i - 1  

WEIGHED ( K G . )  I 

3 C!RCUIT PILOT 
PLANT  WASH * 

HEAVY MEDIA 
FEED, CLEAN CYCL@r\lE FEED, 

COAL, SHALE 0 '  F, 9'  F, S @ O  
- 

RECYCLED 
FOR WASYING 

FROTH FLOTATION 
FEED, CONC. TAILS 
THICKENER 
OVERFLOW 

CLEAN 
COAL WT. 

CONCENTRATE 
OVERFLOW 

I 
L - 

CAKE WT. I I 

1.25 M.T. 
CRUSHED TO PASS 

pt71 
WASHABILITY 

* A L L  P L A N T  SAMPLES ANALYSED FOR ASH AND F. S. I. 

r ' _EAY CQAL 
MIX 

I A. D. M., p 9 W .  SLILPHV9, F. S. I. 
- PACKED IN DOUBLE POLY- LINED 

45 GAL. DRUMS AND SEALED 
WITH COVER GASKETS 

- SHIPPING 



COAL MINERALS 
Ti: le Dole  

+ 

D ~ o w n  

- 



The o r d e r  o f  p r e f e r e n c e  f o r  de l  i v e r y  o f  b u l k  saqp les  i s :  1 )  b u l k  

t r u c k  l oads .  2 )  p o l y - 1  i n e d  j u t e  bags o r  r e - e n f o r c e d  p l a s t i c  bags. 3 ) b a r r e  

The c o a l  i s  dur-ped o n t o  a  s t e e l  n i x i n g  p l a t e  ( 3 2 '  x  6 0 ' )  and s u b j e c t e d  t o  a  

p r e l i m i n a r y  n i x i n g  by :;ezns o f  a  s iTal l  f r c n t  c n d  l o z d e r  2nd p l a c e d  i n  a  con 

heap i n  t h e  c e n t r e  o f  t h e  p l a t e .   h he b u c k e t  c a p a c i t y  i s  about  1 1/2 drums 

o f  c o a l ) .  

Four ( 4 )  sampl i n g  p o i n t s  (quad ran ts  

t h i s  c e n t r a l  p i l e  i d e n t i f i e d  f o r  c l a r i t y  

) a r e  s e l e c t e d  a  

as S i t e s  #l, $2 

1s. 

i c a l  

l o n g  t h e  p e r i m e t e r  o f  

, k'3, #4 ,  (see a t t a c h e d  

s k e t c h )  f r o m  wh ich  i s  w i t h d r s w n  s u c c e s s i v e  bucke t  l oads  o f  c o a l  and p l a c e d  i n  

" q u a r t e r "  c o n i c a l  p i l e s  r e l a t i v e  t o  t h e  sa inp l i ng  s i t e s .  However, t o  m i n i m i z e  

t h e  p o s s i b i l i t y  o f  b i a s ,  on t h e  second samp l i ng  pass,  c o a l  w i thd rawn  f r o m  S i t e  

$1 i s  p l a c e d  i n  p i l e  ?2, c o a l  w i thd rawn  f rom S i t e  #2 i s  p l a c e d  i n  p i l e  f 3  and 

so on u n t i l  t h e  c e n t r a l  p i l e  has been t r a n s f e r r e d  i n t o  t h e  4 q u a r t e r e d  p i l e s .  

Now t h e  c o a l  f r o m  t h e  q u a r t e r e d  p i l e s  i s  r e t u r n e d  to .  t h e  c e n t r a l  l o c a t i o n  

by t a k i n g  b u c k e t  loads  s u c c e s s i v e l y  f r o m  p i l e s  A,  B, C ,  and D t o  r e f o r m  t h e  

c e n t r a l  c o n i c a l  heap. Four ( 4 )  s a a p l i n g  s i  

p rocedure  i s  repea ted  t h r e e  (3)  more t i n e s  

e x t r a c t e d ,  by t a k i n g  s m a l l  i nc remen ts  f r o m  

such q u a n t i t y  t h a t  f o u r  (4) i nc remen ts  w i  1 1  

t e s  a r e  r ~ l o c a t e d  and t h e  who le  

af;?r wh ich  a head raw sanp le  i s  

each o f  t h e  "qua r te red "  p i l e s  o f  

f i  1 1  two ( 2 )  - 4 5  ga l  l o n  drums 

u s i n g  a  p o r t a b l e  l o z d i n g  hopper .  T h i s  hopper i s  des igned  i n  such a way t h a t  

two ( 2 )  b a r r e l s  a r e  f i l l e d  s i m u l t a n e o u s l y  by  means o f  a s p l i t  c h u t e .  The 

q u a n t i t y  o f  sample e x t r a c t e d  i s  dependent on t h e  t o p  s i z e  o f  t h e  c o a l  and must 

con fo rm t o  ASTM s p e c i f i c a t i o n s  f o r  samp l i ng  o f  c o a l .  

Bil-rky Ccnl 
6: ?+ liiisrals Testing 



> , f i z r  a  p r e l i m i c a r y  m o i s t u r e  r e d u c t i o n  o f  t h e  hesvy r e d i a  c l e a n  c o a l  

2 n d  t h e  f i n e s  f i l t e r  cake t o  t h e  d e s i r e d  l e * ~ e l s ,  t h e  p r o d u c t s  a r e  homogenized 

as f o l l o ~ ~ ~ s :  

The hea\,y media c l e a n  c c a l  i s  sprcad i n  a  t h i n  l z y e r  on t h e  - i ~ e t i c u l o u s l y  

c l e c n  n i x i n g  p l a t e .  The f i 1 t e r  cc2ke i s  " s c ~ d e d "  o v e r  t h e  s u r f a c e  c > f  t h e  coa rse  
- Leal Ly ;;czns o f  t h e  f r s n t  t11d l ~ < ? c ' e r .  r h i s  t ~ t a 1  - C S S  i s  ~ i l b j c c t ~ d  t o  a  

p r c l  i n i n a r y  m i x i n g  r c u t i r , e  2nd a  c t n t r a l  c o n i c a l  heap f o r r e d .  

From t h i s  p o i n t  on t h e  procedures  o u t 1  i n e d  f o r  hoi - - !ozeniz ing t h e  r.w c c a l  

a r e  s t r i c t l y  f o l  l obed .  

From t h e  f i n a l  f o u r  ( 4 )  q u a r t e r ,  doub ie  p o l y - l i n e d  b a r r e l s  a r e  f i l l e d  

by e x a c t l y  t h e  same p r o c e d u r e  as  o u t l i n e d  f o r  t h e  raw c o a l  sample e x t r a c t i o n .  

The cc;al i s  tzifiped i n t o  t h e  b a r r e l s  so t h a t  each b a r r e l  c o n t a i n s  abou t  180 kg 

i n c l u d i n g  m o i s t u r e .  

D u r i n g  t h e  b a r r e l  f i l l i n g  procedure ,  a  minimum o f  60 i nc remen ts  a r e  taken 

f rom t h e  b u c k e t  l o a d  q u a n t i t i e s  w i t h  a  sma l l  square  mouth s h o v e l .  Each i n c r e -  

z e n t  i s  o f  such q u a n t i t y  t h a t  a  minimum f o  100 k g  o f  c o a l  a r e  r e t a i n e d  f o r  

a n a l y t i c a l  purposes.  

F i n a l l y  t h e  p l z s t i c  l i n e r s  a r e  t i e d  o f f  2nd an i d e n t i f y i n g  t a g  a f f i x e d  

i n s i d e  t h e  drum. The l i d ,  w i t h  a  caske t ,  i s  f i r r l l y  a t t a c h e d  t o  s e a l  t h e  

b a r r e l  and t h e  b a r r e l  i s  s t e n c i l l e d  as t o  c o n t e n t s  2 n d  d e s t i n a t i o n .  

Ei~- i !~y  Coal 
LC: h l i i ~ i r d s  Testing 



c 
fi " 4 u a r t e r "  P i  l e s  A:: C e n t r a l  P i l e  

Cont inue ~ i i o v i n g  incrcnhznts u n t i  1 a l l  o f  thc c e n t r a l  p i l e  i s  
t r a n s f e r r e d  t o  the  " Q u a r t e r "  p i l e s  A , B , C ,  and  D, i . e .  i n c r e -  
n c n t  3 ,  s i t e  1 t o  C, increment  3 ,  s ; t c  2 t o  D , i n c r e n c n t  3 ,  
s i  te 3 t o  A ,  increi; ient 3, s i L e  4 t o  3 e t c .  



- 28 mesh 
1 I 

I 

1 4 . 9  'Ash 

1 . 5  % \Yt. 

39 .3% + 65 Mesh 15 .  7 O/O wt. 
8 . 7  O/o Ash j  

1 5 . 1  Ash 

I TOTAL 178 .1% \VT 1 
CLEAN 

I 

COAL 8 .7% ASH 

l ~ s h j  ASH CONTENT. / A / R  DR/ED. 

BIRTLEY COAL & MINERALS TESTING 
Tit le  PLANT B.4LANCE FLOlV SHEET 

CROlTS NEST RESOURCES LTD. 
ADIT 19,  SEAM 7 BULK SAMPLE 

HORSESHOE RIDGE PROJECT 
LAB N O .  6295 

1 Do te  

Oct . /80  



Z U ! ~  S:i::;~lc HORSESHOE RIDGE-  ADIT 19/SEAM 7 - Lab. So. 6295 

(a) X4lr' COAL --- 

D e l i v e r e d  Kei g h t  9.474- I? T l : ' ahedI ' . ' e ight  7.020 HT 
L 

ADM % 6 . 7  ASH% 1 9 . 1  F . S . I .  8 

(b) HEAVY I4ED 1.4 CIRCUIT: 3j4" x 2 8  !,lesh= 5 8 . 5  % by w e i g h t  

S . G .  o f  !.:edium 1 . 4 2  C a l c u l a t e d  Y j e l d  76 .8  % 

Reject 6 9 . 9  1 1 /2  I 

. 

(c)  K.4TER -ONLY CYCLONE CIRCUIT .:28M xO = 41 .5  % by weigh t  

Samp 1  e 

F e e d  

C!ean Coal 

ASH % 1 F . S . I .  

t 

I I 

S . B . O .  1 8 . 7  1 9 I 

21 - 9  

7 .4  

Sam71 e 

Feed 

Overflow - 

Underflow 

4 : l  =Kerosene: M.I.B.C. C a l c u l a t e d  Y i e l d  9 2 . 0  % 

8 

8 1 /2  

1 3 . 0  I 9 

6 5 . 2  I 1 

ASH % 

1 4 . 9  

fi All weights and analysis are on an A i r  Dried 
Basis unless otherwise indicated. Birtley Coal 

6: h4inerals Testing 

F.S.Z. 

8 1/2  

t 
Samp 1 e I ASH 2 

- T.C.O. 24.5  

(e) FILTER C A K E :  S. B.  0. + CONCENTRATE = 1 0 . 9  ASH% 9 t FS I 

* 
F . S .  I .  

7 

Feed (T .  C . U . )  
Concent rate 
Tai 1 ings 

8 1 / 2  

9 I 

1 1/2 

1 5 . 1  
1 2 . 1  
49.8  - 



BULK SAMPLE HORSESHOE RIDGE A D I T  19/SEAY 7 LAB NO. 6295 

) CLEAY COAL: H.M.C.C. + FILTER CAK.E C a l c u l a t e d  Y i e l d  78:1_.  % 

I P R G X  l M T E  
I I * I 

DILATATION TEST 

I GIESELER FLUIDITY TEST 

ADM I R M %  

I DDPM 

ASH% 

8 . 7  16 .2  0 . 5  

M A X  l MUM 

START 

I F INAL .  

- 

V M %  1 F C 2  ( S I BTU I F S l  

1 RANGE 6 7  

1 

Birtley Coal 

2 4 . 3  

J 

438 

& Minerals Testing 

0 . 6 6  66 .5  14030 9 



BULK S,~#,PLE HORSESHOE RIDGE ADIT 19/SE.OI 7 LAB NO.  6295- - 

SUfiMARY B U L K  WASH I NG D A T A  ( ~ o n t  . ) 

C L E A N  C O A L  I N V E N T O R Y  

, I I 

O c t .  14/80 , - - 2 9 5 . 2 0 4  

Birtley Coal 

DATE 

6. h4inerals Testing 

SH l PPED 
B B L S  I M.T. 

I N  S T O C K  
B B L S  I M.T. 



B U L K  MASHING D A T A  

B U L K  SAMPLE HORSESHOE R I D G E  A D I T 1 9 / S E A M 7  L A B  NO. 6295 

HEAVY MEDIUM C I R C U I T  

CYCLONE: 14" DSM operating @ 5 2  KPa.  

MAGNETITE MEDIUM maintained @ 1 . 4 2  S.G. 

2. CLEAN COAL 3 . 1 4 3  M.T.  7 - 4  . A S H %  F S I  

3. REJECT 0 .961 M.T. 6 9 . 9  ASH% FSI 

4. Y I E L D  CLEAN COAL (ke 

5. Y I E L D  CLEAN COAL ( ~ a  



Eulk Sar;,pleHORSESf-IOE RIDGE ADIT 19/SE.k8 7 L A B  N O ;  6295 

C!ATER - ONLY CYCLONE C IRCUlT  

P r i ~ s r y  Cyclone: 5" DSM operating @ 138 KPa 

Vortex Finder Clearance set @Li m. 

Secondary Cyclone: 4" CSlil operating? 3 5 KPa 

5 V o r t e x F i n d e r C l e a r a n c e s e t @  c m .  

Sieve Bend : 65 F'tesh 

1.  F r e d  ( 2 8  !:esh x 0 )  14.9 ASH % 8 1 / 2  FSI 

Pricary Cyclone Overflow 1 3 . 0  ASH % 9 FS I 

Secondary Cyclone Underflow 65.2 ASH 1 FS I 

Sieve Eend 0verflow(~. 6.0.) 8.7 ASH % 9 - FS I 
Sieve Send ~nderflow(s.~.U.) 16.7 ASH % 8 FS I 

Yield ( W . O .  cyclone) 65.2 - 14.9 - - 
65.2 - 13.0 

96.4% 

WT% 28Hx65H in Primary Cyclone Overflow = 3 % * 

Estimated Yield of 28M x65M 
(5.8.0. , as % of 28 M x 0 ~ e e d )  - - 37.9 % 

Birtley Coal 
& Minerals Tesfing 



BULK !dRSHI?!G DATA 

FROTH FLOTATION CIRCUIT 

Flotation Cel 1 : two(2) Birtley -Humboldt Multi-\Jobble 
impel lers in series. 

Eeagent : 4:l = Kerosene:M. I.B.C. 

Thickening Cyclone : 20O - 8" cyclone Hayl-Patterson 

1. Thickening Cyclone Overflow (T.c.o. - 3 2 5 ~ )  24.5 ASH% 2 FS i 

2. Flotation ~ e e d ( ~ h i c k e n i n ~  Cyclone underflow) 15-' ASH% FSI 

3. Concentrate 12.1 ASH% 9 FS I 

4. Tailings 49.8 ASH% 1 1 / 2  FSI 

5. Yield Concentrate 49.8 - 15.1 - - 92.0 % 
49.8 - 12.1 



CLIENT : C R ~ W S  NEST R E S O Y R C E S  LIMITED 

PROJECT: HORSESHOE R1PGE A C l T  1 9 /  SEAM 7 BULK SAMPLE 

L A B  N O . :  6262 

I SINK-FLOAT ANALYSIS,ayd,b,:l/4"x28M I 
I I I 1 - 1 CUMULATIVE I 

! I I 
1.70 -: 1.80 1.3 47.3 1 / 2  88.5 8.5 

11.5 74.1 N.A. 100.0 16.0 ' 

* 

SINK-FLOAT ANALYSIS,a.d.b. :28Mx65M 

CUMULAT l  VE 

S . G .  FRACTION WT% ASH% F. S .  I .  WT% ASH% 

- 1.30 55.3 2.2 9 5 5 . 3  2 . 2  
-. 

1.30 - 1.35 17.7 6.4 8 1/2 73 .0  3 .2  

1.35 - 1.40 6 . 4  13.3 4 79 .4  4.0 

1.40 - 1.45 1.8 1 18.2 3 1/2 81.2 4.3 

1.45 - 1.50 3 .7  22.1 1 1/2 1 84 .9  5.1 
I 

1.50 - 1.55 2 .1  28.4 1 1/2 1 87.0 5.7 

I 1 1 I I 

+ 1.80 I 8 .3  1 72.8 / N.A. 1 100.0 1 12.8 

Birtley Coal 
gi hlinerals Tesring 
, . . , . , . . . . 





SPEC I F I C  GKHY I T Y  
2 . 2  2 .1  2 . 0  1.9 1 .E 1 .7  1 . 6  1.5 1 . 4  1.3 1.2 



. . * ,  , 1 .  . , . ; I . .  .* I . , - > .. , . 1 1 . . ,.. I. *. ,",-. ,. ,., . , . . q  ,, . . .,. . r  ,"..*. , \, , " , . 
, , , . . . , 



CNR HORSESHOE R I D G E  RDTT 19 /SERPl 7 L R R  6 2 6 2  2bM S 65M 
THE CLRSSICRL W R S H R B I L I  TY  CURVES 

y. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , :. . .  . . - .  190 (3 PRIMARY CURVE 

A CLEHN CORI ... CURVE 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .:...;I.:...:. : . .  .+ 11 ESCR!?D CURVE 

: . . / . , . : . . . : . . . : . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

' f '  ' C , .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . 1 :  i . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

\ I  I . . .  
., . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 

. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. , k i ! m ; * - * * m : : : ; : ; : : ; ' ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .  

. . . . . . . .  , . . .  : . . . :  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . , . , : I  : j : 
. . . .  \ . . . :  . : , . : : . . , :  ,\, : . . . : . . . :  . .  : . . . : . . . : . . . : , . . : . .  . . . . . . . . . . . : . . I . . . . . . . .  

: : . \ ,  : . . .  . . . . . . . . . . . .  1.i.Y . .  , f : , . .  <. . .~ . . .L .+. . ; . . . i . . ;  . . , : . . .  
\ t ;  .' 4 ~ . \ ; . . : i . ~ . , l . . . ~  , . . : . . . .  . . :  . . . . . . .  : . . . : .  . . : .  . . . . . . .  . . :..;;... J .  

, \ ' . .  :\\ . . . .  . \ . .  : . . . : ~ o : . . . i . . . I . . . I . . . :  . . . . . . . . . . . . . . . . . .  : J I  . . . . .  - w- :'. LS . b .  
\ :  \ :  : . /'. . . . . . . .  . .  . .  . . , 5 . .  1 . .  : .\. . . . . . .  : : . . . .  .y,. . . .  : .  .A:. . . . .  : .  : 
- + .  Ryx: : : ;*y : .t . :'\ , . I . .  . I . .  . I . .  . : .  -. . . :'rg,*.-:. .?A: 

" : ' a : ' : "  . ~ ~ ~ ~ " ~ ' ~ ~ ' . '  
, x: - ,.\ . A . ( :  : : : : : %.- : . . . . . .  . . . .  ~ ~ ~ ~ ~ ~ ~ ~ " " " ~ " ~ ~ " ~ " ~ ~ " " " ~ ~ " ~ ~ " ~ " ~ ~ ~ ~ ; ~ ~ " " " ~  

SPECIFIC G R R V I T Y - Y  JELD ClJRVE 

7 0  + +,'- 0.1 S .G 9 DlSTRlBUiSON CURVE 

B I E T L E Y  COR 
M l NERRLS 

1 3 / i  1/90 

Fl N D 
EST I 

R 3 H  CONTENT PERCENT 
SPECIFIC G R A V I T Y  

2 .2 2. 1' 2 .D  , 1.9 1.8 1.7 1.6 1.5 1 . 4  1.3 , 1.2 
I 



CLIENT : CROWS NEST RESOURCES LTD. 

PROJECT;  HORSESHOE RI DGE ADIT 19 /SEAM 7 BULK SAWLE , 

LAB NO. : 6262 

SIZE h V D  R41Y AYALYSJS. a . d . b .  

1 

WT% 12"  = 2 .9  crushed t o  pass 2" 

1 SINK-FLOAT ANALYSIS,a.d.b;: 2" x 1/4" I 
S .  G. FRACT I ON 

- 1.30 

1.30 - 1.35 

1.35 - 1.40 

.SD>I% 

6 .7  

FS I 

8 

- 
- 

7: 1 36.3  1 1 1 65 .2  1 8 . 1  1 
48.4 67 .6  10.2 

32.4 76.7 N.A. 100.0  31. 

CALC. 
BASIS 

a . d . b .  

a . r . b . '  

d .  b. 
d 

PI01 ST% 

0.7  

wr% 
19.1 

26 .0  

Bir-tley Coal 
6r Minerals Testing 

ASH% 

19.1 

ASH% 

2 .4  

5 . 8  

7.4 

CUMULAT l VE . 

S% 

0.65  

VOL% . 

22 .8  

17.8 

F . S . I .  WT% 

9 19.1 

8 1 45.1 

0.51 1 

F. C. % 

58.2 

21.3 

ASH% 

2 . 4  . 
4.4 

0.65 1 
53.5 

19.2 1 23.0 58.6 



CNR HORSESHOE R I D G E  R D I T  l?/SEHM 9 LRB 6 2 6 2  
THE CLQSSICRL WHSHf7B IL ITY  CURVES 

.\ . 

10 
----.-- 

40 50 60 70 8 i] 90 
t7SH CONTENT PERCENT 

P R  l NHRY CURVE 

CLEHN COflL CURVE 

DISCR?U CURVE 

SPEC 1 F I C GRFIV I T Y  -Y 1 ELD CURVE 

+ ,,'- 0 - 1  S.G.  OISTRIRUTION CURVE 

0 
SPECIFIC G R A V I T Y  

(- - 2  2.1 2 .o 1.9 I .a 1.7 1 .6 . . 1.5 1 . 4  1.3 1.2 



, . , , . . . .  .,, ,, . , * * : , - , . , , .  , . . , , "  . I . . . ,. ) , .  1 . . , I . .  , , . , , , . ..". . ".. , .., , , ,, ,. 
* .  . . . * , .  . ., .. .1. . .. . ,r . .  : . .  , 



CL!ENT : CROWS NEST RESOURCES LIMITED 

PROJECT: HORSESHOE RIDGE ADlT 1 9 /  S:Atl 7 BIJLK SAMPLE 

LAB NO. : 6262 

F.F. PARAMETERS: P u l p  D e n s i t y  = 10% 
C o n d i t i o n i n g  = 60 seconds 
Reagent = 4 :  l=Kerosene"MI BC 
Dosage = 0 .48 i ~ / T D S  
Stage 1 = 1 s t  m i n u t e  f r o t h  
Stage 11 = 2nd m i n u t e  f r o t h  

Birtley Coal 
& Minerals Testing 
.>,,%,<,,~ .,,, ' . L , . V , . , \ , , , ,  ,.,,,<,R,,,,,,, 



CLIENT: CROWS NEST RESOURCES LTD. 

PR0JECT:HORSESHOE RIDGE ADIT 19, SEAY 7 BULK ShVPLE 

LAB NO.:6262 

COMPOSITE SINK-FLOAT ANALYSIS: 2Itx65M 
CUMULATIVE 

S.G. FRACTION IU% ASH% WT% 1 ASH% 

Sent to Geodigit for Washability Curves. 

Birtlq Coal 
&: fviincsds Testing 
< , , , .  . . , , , , ,  ..,.-.,,,. \ , ,  , , " . ~ #  :. 



T F S T X N G  



CNR HORSESHOE RIDGE LRB NO 6262 RDIT 19 SEEM 7 2 X 65M 
THE C L R S S I C R L  W A S H A B I L I T Y  CURVES 

. . ,. . 
1 

10 9 0  3 0  10 5 0 6 0  7 0 8 0 90 
RSH CONTENT PERCENT 
S P E C I F I C  GRRVITY 

30  PRIPIRRY CURVE 

A CLERN CORL CURVE 

30  + OISCRRD CURVE 

x S P E C I F I C  GRRVITY-Y IELD  CURVE 

70 0 +/ -  0 .1  S - G .  OISTRIFJUTION CURVE 

!o BIRTLEY CORL AND 
MINERRLS TESTING 

1 0 / 1 0 / 8 0  

10 



; :  CROWS NEST RiSOU9CES LIMITED' 

.. ~ , , ,  .. HORSESHOE RIDGE SEAM ;7, ADIT 19, G r a b  Sample FeS. 18/81 

, 0 ,  7007 ( f o r x r l y  6295)  Canmet 2  b a r r e l s  

ANALYSIS OF CLEAN COAL 

DILATATION TEST 

M . C . %  M . D . 4  G .  NO. 

1.041 

+ 

I RANGE = 6  7  I 

GIESELER FLUIDITY TEST 

TEMP (OC) 

START 

M4X I  MUM 1 1 1 7  1 472 

Birtley Coal 
& hlinerals Testing 
.,,, ,.,,,. O.<.R,.,.! . , . . , , i .  <,,.- :.> 

MOIST% 

0.3 

S% 

0.58 

0 . 5 8  

505 F l NAL 

ASH% 

8 . 7  

8 . 7  

0  

F.S.1.  

8 1!2 

- 

VOL% 

24.1 

24.2 

' 

FC% 

66.9 

67.1 

CALC. 
BAS l  S 

a . d . b .  

d . b .  



CLIENT: CROWS NEST RESOURCES LIMITED 

PR0JECT:HORSESHOE R I D G E  BLEND CLEAN COAL 

LAB NO.:6523 

I DILATATION TEST I 

- 
ADM% 

8 . 4  

I GIESELER FLUIDITY TEST I 

II 

PROX l MATE 

R A N G E  - - 

S% 

0 . 5 3  

0 . 5 3  

MOIST% 

0 .5  

G .  N O .  

0.919 

Birtley Coal 
& h4inerals Testing 
. , U ~ , \ , " . , * I . . I . , " 1 ~ I I I I L I  I . I X I l . t l l l l D  

HD 9 

0 

S T ( % )  

401 

TEMP (OC) 

455 . 
4 86 

5 1 3  

START 

MAX l M U M  

FINAL 

BTU/LB 

13990 

14060 

ASH% 

9 .0  

9 .0  

DDPM 

1 

4 

0  

MDT(OC)  

482 

F.S.  I .  

6  1 /2  

- 

VOL% 

22.0 

22.1  

M C  % 

20 

F.C.% 

68 .5  

68.9  

CALC. 

BAS I S  

adb . 
db 

* 





AVERAGE ANALYSIS 

OF 

- HORSESHOE R I D G E  COAL - 1979 

- 

d from Rotary and Diamond D r i l l  Sample Analyses) 

en washed a t  S.G. 1.5 and Analyzed on an a i r  d r i e d  bas is  

0 Seam No. 

3 

4 Upper 

4 Lower 

5 

6 

7 Upper 

7 Lower 

8 Upper 

8 Lower 

9 

10 

Mois tu re  
(%I 

1.53 

1.04 

1.01 

0.91 

0.61 

0.43 

0.33 

0.47 

0.41 

0.54 

0.55 

Ash 
(%I  

4.73 

4.86 

6.54 

5.00 

6.41 

5.77 

7.84 

6.63 

7.03 

6.46 

8.24 

V.M. 
( % I  

26.38 

26.19 

25.10 

26.59 

24.95 

26.43 

25.03 

24.05 

22.93 

22.93 

21.13 

* Core samples on ly  where used f o r  t he  y i e l d  value. 

2/Tc. 1 

F.C. 
(%I  

-.___ 

67.36 

67.91 

67.35 

67.50 

68.02 

67.38 

66.97 

68.88 

68.88 

70.07 

69.72 

FS I 

__ 
___ 

1 

1 112 

0 

3 112 

4 

8 

7 

6 

5 

7 

4 
- 

__ 
SULPHUR 

(%I 
YIELD 

(%I  

TABLE 1 

-- 
CALORIFIC 

VALUE 
(BTU/LB) 

74 

75 

19 

72 

52 

77 

77 

68* 

57 

77 

83* 



SAMPLED I N  SAMPLE 
DIAMOND HOLE INTERVAL 

30.6 - 31.4 
(0.80) 

32.8 - 34.5 I----- (1.70) 

HSR - 0 - 204 

Weighted Average 

2lTc.2 

HSR - 1979 SEAM 3 

(Diamond Core Only) 

TABLE 2 



HSR - 1979 SEAM 4 LOWER 

(Diamond Core  Only) 

SAMPLED I N  
DIAMOND HOLE 

HSR - D - 204 

TABLE 3 

SAMPLE AIR MOISTURE ASH V.M. F.C. F S I  SULPHUR YIELD BTUILB 
INTERVAL DRIED ( % I  0) (%) ( % I  ( % I  ( 4 6 )  

(m) BAS IS  

61.2 - 65.2 Raw 0.60 64.99 
1.5 F l o a t  1.01 6.54 25.10 67.35 0 19 - - ~ ~~~~ 

(4.0) 

HSR - D - 204 

SEAM 4 UPPER 

(Diamond C o r e  Only) 

57.6 - 59.1 Raw 0.70 19.41 1 112 
(1.5) 1.5 F l o a t  1.04 4.86 26.19 67.91 1 112 75 

21Tc.3 



HSR - 

61.2 - 65.2 
(4.0) 

TABLE 4 

Raw 0.89 19.16 
1.5 F l o a t  1.07 4.50 26.18 

979 SEAM 5 

Raw 
1.5 F l o a t  

SAMPLED I N  
DIAMOND HOLE 

~~ 

0.78 
0.91 5.00 26.59 

HSR - D - 204 

(Diamond Core Only) 

SAMPLE I AIR IMOISTUREI ASH I V.M. 

I I 

I 
72.8 - 74.6 Raw 0.54 

(1.8) (1.5 F l o a t 1  0.56 I 6.11 1 27.51 

Weighted Average 

I I I I 

F.C. 
( % I  

68.25 

65.82 

___ 

67.50 

8 

3 

BTU/LB 

21Tc.4 



HSR - 1979 SEAM 6 UPPER 
(Diamond Core) 

SAMPLED I N  
DIAMOND HOLE 

HSR - D - 204 

. 

SAMPLE A I R  MOISTURE ASH V.M. F.C. FSI SULPHUR YIELD RTU/LB ’ 
INTERVAL DRIED ( % I  ( 4 6 )  ( 9 )  (XI ( % I  ( X I  

(m) BAS IS 

99.0 - 104.0 Raw 0.67 34.18 4 112 
(5.0) 1.5 F l o a t  0.51 6.05 25.69 67.75 8 56 

TABLE 5 

HSR - D - 204 107.2 - 110.7 Raw 1.01 40.22 0 
(3.5) 1.5 F l o a t  0.39 6.62 25.08 67.41 1 112 39 

23.39 
6.57 

1 112 
62 24.09 68.91 1 112 

Average o f  Seam 6 
( a l l  o f  the  above) 1.5 F l o a t  

HSR - D - 205 

I 

10.75 - 16.05 Raw 1.10 
(5.30) 1.5 F l o a t  0.43 

0.93 
0.61 

32.60 2 
6.41 24.95 68.02 4 52 

2ITc .5 



HSR - 1979 SEAM 7 UPPER 

SAMPLED I N  
DIAMOND HOLE 

HSR - 0 - 204 

HSR - D - 205 

TABLE 6 

SAMPLE A I R  MOISTURE ASH V.M. F.C. FSI SULPHUR YIELD BTU/LB 

(%) (91 (%I ( 9 )  (%I (%I INTERVAL DRIED 
( m )  BAS IS 

7 
8 71 

149.3 - 155.20 Raw 0.70 23.33 
(4.9) 1.5 F l o a t  0.56 6.12 26.44 66.88 

~ ~ 
~~ 

Raw 0.83 11.24 7 112 57.80 - 66.40 
8 83 (8.60) 1.5 F l o a t  0.29 5.41 26.42 67.88 

( D r i ' l l  Core Only) . .  

Average o f  Holes 
204 and 205 

Raw 0.77 17.29 7 112 
8 77 1.5 F l o a t  0.43 5.77 26.43 67.38 

2/Tc .7 



HSR - 1979 SEAM 7 LOWER 
( o r i l l  CTre Only) 

SULPHUR 
( 4 6 )  

- 

TABLE 7 

YIELD 
( % I  

69 

68 

69 

92 

70 

88 

85 

77 

SAMPLED IN 
DIAMOND HOLE 

HSR - 0 - 204 

HSR - 0 - 205 

SAMPLE A I R  MOISTURE ASH V.M. 
INTERVAL OR I ED ( 9 6 )  (%I  ( X I  

(m 1 BASIS 

162.3 - 164.30 Raw 0.57 23.14 
(2.0) 1.5 F l o a t  0.47 7.73 24.51 

(1.7) 1.5 F l o a t  0.25 10.52 22.43 
172.2 - 173.9 Raw 0.52 21.32 

Weighted Average Raw 0.55 22.30 
1.5 F l o a t  0.37 9.01 23.55 

69.20 - 70.50 Raw 0.93 7.05 
(1.30) 1.5 F l o a t  0.22 5.23 26.36 

(0.8) 1.5 F l o a t  0.39 8.58 26.18 

(1.05) 1.5 F l o a t  0.38 6.98 25.88 

75.3 - 76.1 Raw 0.75 19.96 

78.60 - 79.65 Raw 0.46 9.38 

Weighted Average Raw 0.73 11.11 
1.5 F l o a t  0.32 6.66 26.51 

r I I 

F.C. 
( X I  

67.29 

66.80 

67.06 

68.19 

64.85 

66.76 

66.87 

66.97 

FS I 

5 112 
7 112 

3 
5 112 

4 112 
6 112 

7 112 
8 

7 
7 112 

7 
8 

7 
8 

__ 

6 
7 

Average o f  Weighted 
b e r a g e s  o f  204 and 205 

8TU/L8 

Raw 0.64 16.71 
1.5 F l o a t  0.33 7.84 25.03 

2/Tc .6 



HSR - 1979 SEAM 8 UPPER 
(Drill  Core) 

SAMPLE A I R  MOISTURE ASH SAMPLED I N  
DIAMOND HOLE I NTEH VAL OR I ED ( 9 6 )  (%I 

(m) B A S I S  

TABLE 8 

V.M. 
(%I 

HSR - D - 204 

I I I I I 

I I 

243.7 - 251.50 Raw 0.58 19.56 
(7.8) 1.5 F l o a t  0.76 6.45 21.84 

64.66 - 65.84 
(1.18) 

HSR - D - 205 Raw 0.50 16.86 
11.5 F l o a t 1  0.44 I 6.15 I 23.01 

I 

Raw 0.51 19.66 
1.5 F l o a t  0.59 5.44 26.12 

HSR - 0 - 210 65.84 - 66.74 Raw 0.57 78.60 
(0.90) 1.5 F l o a t  0.51 6.37 25.68 67.44 

69.57 

Weighted Average1 Raw I 0.65 I 34.46 I 
1.5 F l o a t  0.48 5 66 24.98 

0 
7 

6 112 
8 112 

66.74 - 70.41 
(3.67) 

F.C. 
( % I  

Raw 0.71 28.40 
1.5 F l o a t  0.44 5.55 24.44 

FS I 

I 
Average o f  Holes 

204 and 205, 210 

70.95 

Raw 0.58 23.63 
1.5 F l o a t  0.56 6.09 23.28 

67.85 1 8 112 

68.88 8 112 l 5  

Fu 
w 

2/Tc .8 



HSR - 1979 SEAM 8 UPPER 
( D r i  11 C u t t i n g s )  

TABLE 9 

2/Tc .9 



HSR - 1979 SEAM 8 LOWER 
(Dri l l  C u t t i n g s )  

15.82 
22.41 

19.58 
25.75 

19.26 
25.63 

21.21 
23.18 

20.33 
24.74 

18.08 
23.58 

TABLE 10 

41.41 1 
4 69.54 

45.54 4 
67.04 7 

43.41 3 1/2 
66.21 7 

55.21 2 1/2 
66.62 5 1/2 

49.92 3 
66.65 6 1/2 

45.67 2 
68.10 5 1/2 

SAMPLED I N  
ROTARY HOLES 

HSR - R - 201 

HSR - R - 202 

Average 

SAMPLE 
INTERVAL 

(m) 

54.0 - 78.0 
(24.0) 

90.0 - 94.0.4 
(4.0) 

(3.0) 

(7.0) 

100.0 - 103.0 

111.0 - 118.0 

Weighted Average 

Holes 
201 and 202 

A I R  
OR I EO 
BAS IS 

Raw 
1.5 F l o a t  

Raw 
1.5 F l o a t  

Raw 
1.5 F l o a t  

Raw 
1.5 F l o a t  

Raw 
1.5 F l o a t  

Raw 
1.5 F l o a t  

IOISTURE 
(%I 

0.40 
0.26 

0.44 
0.24 

0.39 
0.14 

0.11 
0.30 

0.26 
0.25 

0.33 
0.26 

42.37 
7.19 

34.44 
6.97 

36.94 
8.02 

23.47 
9.30 

29.50 
8.36 

35.94 
8.08 

- 

SULPHUR 
( % I  

0.5 
0.5 

0.5 
0.5 

i-r- YIELD BTU/LB 

14,174 

8,379 
14,174 

2/Tc. 12 



HSR - 1979 SEAM 8 LOWER 
(Drill  Core) 

A I R  
DRIED 
BAS I S  

Raw 
1.5 F l o a t  

Raw 
1.5 F l o a t  

Raw 
1.5 F l o a t  

TABLE 11 

MOISTURE ASH 
(%I  

0.67 15.38 
0.95 5.79 

0.51 19.32 
0.72 8.12 

0.44 39.84 
0.59 8.02 

1 SAMPLED I N  I SAMPLE V.M. 
(%I  

20.63 

21.15 

22.72 

21.63 

I DIAMOND HOLES I INTERVAL 
F.C. FS I 
(%I 

1 1/2 
72.63 1 1/2 

1 
70.01 3 1/2 

1 
68.67 7 1/2 

1 
70.09 4 1/2 

I ! 

I HSR - D - 204 
I 259.9 - 260.9 

261.5 - 268.3 
(1.8) 

HSR - D - 205 

Weighted Averagi 

165.3 - 166.35 
(1.05) 

168.35 - 170.35 
(2.0) 

171.6 - 175.75 
(4.15) 

Weighted Averagi 

Average o f  Weighted 
Averages o f  Holes 204 and 205 

23.06 

22.84 

2 
72.01 3 

1 
69.58 4 

""" 1.5 F l o a t  
22.28 

I I 

I 

1 1/2 
69.66 4 

22.93 1 68.35 1 [ :: 
22.92 69.22 

UTc.13 



HSR - 1979 SEAM 9 TABLE 12 

- 
FSI SULPHUR YIELD BTU/LB SAMPLED I N  SAMPLE A I R  MOISTURE ASH V.M. F.C. 

INTERVAL DRIED ( % I  (%I  ( % I  ( 4 6 )  ( % I  ( % I  DIAMOND HOLES 
(m) BAS IS 

245.85 - 247.0 Raw 0.42 12.88 
(1.15) 1.5 F l o a t  0.56 6.30 22.59 70.55 6 1/2 82 

HSR - D - 205 247.75 - 248.55 Raw 0.52 18.04 
(0.80) 1.5 F l o a t  0.52 6.68 23.43 69.37 8 70 

W e i g h t e d  A v e r a g e  Raw 0.46 15.00 
1.5 F l o a t  0.54 6.46 22.93 70.07 7 77 

(Dri l l  C o r e  Only) 

2/Tc.14 



1 SAMPLED I N  SAMPLE 

HSR - 1979 SEAM 10 

( D r i l l  Core Only) 

HSR - D - 205 

DRIED 
BAS IS 

1.5 F l o a t  0.74 
272.0 - 274.75 

(2.75) 
12.78 
6.93 1 22.14 

F.C. 
(%I  

70.19 

TABLE 13 

SULPHUR Y IELD BTU/LB 

2 /Tc .  15  



TABLE 14 

ASH 
(%I  

- 
49.52 
10.19 

42.85 
9.72 

44.25 
9.82 

34.24 
10.52 

52.78 
11.18 

50.59 
NO 

HSR - 1979 SEAM 10 
( D r i l l  C u t t i n g s )  

V.M. 
0)  

21.40 
20.76 

18.37 
19.74 

19.00 
19.95 

20.68 

21.75 

S! 

SAMPLED I N  
ROTARY HOLES 

HSR - R - 201 

HSR - R - 203 

SAMPLE 
INTER VAL 

(m) 

263.0 - 265.0 
(2.0) 

266.5 - 274.0 
(7.5) 

Weighted Averags 

68.5 - 69.0 
(1.50) 

69.0 - 69.5 
(0.50) 

76.0 - 77.0 
(1.0) 

79.5 - 80.0 
(0.50) 

82.5 - 83.5 
(1.0) 

87.5 - 88.0 
(0.50) 

96.5 - 97.0 
(0.50) 

A I R  
DRIED 
BAS I S  

Raw 
1.5 F loa l  

Raw 
1.5 F loa l  

Raw 
1.5 F loa l  

Raw 
1.5 F loa l  

Raw 
1.5 Float 

Raw 
1.5 F loat  

Raw 
1.5 F loat  

Raw 
1.5 F loa t  

Raw 
1.5 F loa t  

Raw 
1.5 F loa t  

IOISTURI 
(%) 

0.37 
0.33 

0.38 
0.22 

0.38 
0.24 

0.53 
0.54 

0.38 
0.51 

0.34 

0.20 
0.61 

0.27 
0.37 

0.23 
0.32 

0.42 
0.31 

34.85 
10.02 

65.41 
14.06 

33.25 
10.70 

55.50 
10.62 

20.09 

19.80 

20.66 

22.22 

28.71 
68.72 

38.40 
70.32 

36.36 
69.98 

- 

__. 

68.26 

66.56 

ILE (50 

69.28 

65.77 

68.32 

66.85 

- 
FS I 

- 
- 

1 
5 

1 
2 112 
__ 

1 
3 

3 112 

1 112 

6 

8 

1 

1 
3 

112 
3 

2 
3 

1 
8 

-_ 
SULPHUR 

( % I  

0.5 
0.5 

0.5 
0.5 . 

0.5 
0.5 

- 
YIELD 

( % I  
- 
__. 

32 

37 
- 

36 
___ 

55 

28 

50 

14 

64 

21 

-__. 

BTU/LB 

6,522 
13,813 

7,948 
13,910 

7,648 
13,890 

2/Tc. 10 



HSR - 1979 SEAM 10 (cont inued)  
( D r i m E i  ngs) 

SAMPLED IN 
ROTARY HOLES 

HSR - R - 209 

SAMPLE 
INTERVAL 

(m) 

Weighted Average 
o f  Hole 203 

138.0 - 162.0 
(24.0) 

Average o f  Weighted 
Averages o f  holes 201, 203, 209 

AIR /"";:;"E 
D R I E D  
B A S I S  

0.37 
1.5?oatl 0.37 

Raw 0.56 
1.5 F l o a t  0.48 

Raw 0.44 
1.5 F l o a t  0.36 

46.46 

52.01 

F.C. 
( 9 )  

67.48 

70.28 

69.25 

FS I 

2 
5 

1 
5 1/2 

1 112 
4 1/2 

SULPHUR 
(%I 

YIELD 
(%I  

40 

30 

35 

BTU/LB 

2/Tc. 11 
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