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1. SUMMARY 

1.1 I n t r o d u c t i o n  and Ob jec t ives  

E x p l o r a t i o n - a c t i v i t i e s  on t h e  ELK R I V E R  COAL DEPOSIT 

c a r r i e d  o u t  l a s t  by EMKAY CANADA NATURAL RESOURCES, LTD., 

and SCURRY-RAINBOW OIL LTD., were suspended by t h e  midd le  
o f  1971. 

The r e s u l t s  o f  t h i s  and prev ious  i n v e s t i g a t i o n s  were 
l a i d  down and assessed i n  a comprehensive r e p o r t  

"ELK R I V E R  METALLURGICAL COAL 

ELK R I V E R  VALLEY 
BRITISH COLUMBIA, CANADA 

March, 1971". 

F i e l d - e x p l o r a t i o n ,  coa l  q u a l i t y  tes twork  and f e a s i b i l i t y -  
s tud ies  as presented i n  t h a t  r e p o r t  were o r i e n t a t e d  t o  

i e r  o f  t he  a development o f  t h e  p r o p e r t y  as a f u t u r e  supp 
Japanese market f o r  cok ing  coa l .  

However, a t tempts t o  en te r  i n t o  a l ong  term de i v e r y  
c o n t r a c t  w i t h  Japanese consumers f a i l e d  and the  p roper t y  

remained undeveloped. 

I n  1973, and through EXPLORATION UND BERGBAU Gmbti (EtB) ,  a 
group o f  European consumers showed ser ious  i n t e r e s t  i n  

t h e  E l k  R i v e r  coa l  p r o j e c t .  A consor t ium o f  European 
s t e e l m i l l s  was formed and n e g o t i a t i o n s  w i t h  EMKAY 

CANADA NATURAL RESOURCES LTD. were s u c c e s s f u l l y  completed 

i n  A p r i l ,  1975, t o  purchase EMKAY's share i n  the  venture .  
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Due t o  the  f a c t  t h a t  t h e  q u a l i t y  requirements o f  the new 

owners were d i f f e r e n t  t o  t h e  ones o f  Japanese consumers, 

the  i n v e s t i g a t i o n s ,  da ta  and r e s u l t s  as conta ined i n  t h e  

1971 EMKAY/SCURRY r e p o r t  proved i n s u f f i c i e n t  t o  a c e r t a i n  

ex ten t  f o r  the  European group. 

Therefore,  be fore  e n t e r i n g  i n t o  a commitment i n i t i a t i n g  

a f u l l  sca le  f e a s i b i l i t y  study and a subsequent develop- 

ment o f  t h e  p roper t y  t h e  ELK R I V E R  CONSORTIUM s t i l l  had 

t o  a s c e r t a i n  t h a t  f u t u r e  d e l i v e r i e s  o f  cok ing coal  from 

t h e  E l k  R i v e r  p roper t y  would s a t i s f y  t h e i r  requirements.  

Th is  was ma in l y  i n  regards t o  t h e  c o k i n g - q u a l i t y  o f  t h e  

E l k  R ive r  coa l ,  i n  p a r t i c u l a r  when blended w i t h  cok ing 
coa ls  o f  d i f f e r e n t  o r i g i n  the  i n d i v i d u a l  European s t e e l -  

m i l l s  a r e  us ing.  

Besides o f  t h e  ELK R I V E R  CONSORTIUM i n  1975 a l s o  THE 

STEEL COMPANY OF CANADA, LTD. through SCURRY showed an 

inc reas ing  i n t e r e s t  i n  a p a r t i c i p a t i o n  i n  t h e  develop- 

ment o f  the  p roper t y  and as a p o t e n t i a l  major consumer. 

For STELCO t h e  qua l i t y -p rob lem o f  t h e  E l k  R ive r  coal  

proved o f  t h e  same importance a s  t o  the  European Con- 

s o r t i  um. 

Therefore,  t h e  necess i ty  o f  a d d i t i o n a l  f i e l d  and labo ra to ry -  

tes twork  became ev iden t  t o  update i n fo rma t ion  and t o  s a t i s -  

fy  t h e  requirements o f  the  f u t u r e  consumers. 

For t h i s  purpose a supplementary exp lo ra t ion-and t e s t i n g -  

program was developed. I t was ta rge ted  on the  o b j e c t i v e s  

as below: 
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(1) Additional exploration by diamond drilling 
in the upper part of the coal measures, 

to obtain more information on development and 
quality of the upper coal seams (beyond No. 12) 
there, 

which due to their good coking quality might 
be suitable to improve substantially the quality 
of an overall blend recovered from a future 
mine. 

(2) Reopening o f  the existing and driving of new 
tunnels to recover a sufficient quantity of 
bulk-samples from Seams No's 2 - 10, 

opening of two new trenches to recover sufficient 
quantities of bulk-samples from Seams N o ' s  12-19, 

under inclusion of partings and sterile rocks 
from the hanging and footwalls of the individual 
seams and splits, 

to simulate a raw-coal composite similar to the 
average over the life-time of a future open-pit mine. 

(3) Washability-testing of the above raw-coal bulk 
samples considering the simulated dilution and 
sizing of a future ROM-coal, as required for t h e  

flow-sheet designs of a preparation plant, 

to obtain more reliable information on recovery 
and quality of a washed product in a future 
commerical plant. 
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( 4 )  Washing o f  t h e  bulk-samples i n  a p i l o t  p l a n t ,  

t o  o b t a i n  s u f f i c i e n t  q u a n t i t i e s  o f  washed coals  
f rom the  i n d i v i d u a l  seams and poss ib le  blends 

f o r  ca rbon iza t i on  t e s t s .  

( 5 )  Carbonizat ion t e s t s  a t  a l a b o r a t o r y  sca le  o f  

t h e  i n d i v i d u a l  seams and composite c lean 

coa ls  on t h e i r  own and i n  blend w i t h  coa ls  

o f  d i f f e r e n t  o r i g i n ,  

t o  o b t a i n  s a t i s f a c t o r y  i n fo rma t ion  t o  what 

ex ten t  E l k  R ive r  c o a l ( s )  can be blended w i t h  

o the r  coa ls  supp l ied  c u r r e n t l y  and i n  f u t u r e  

t o  t h e  p o t e n t i a l  consumers, 

w i thou t  d e t e r i o r a t i n g  the  q u a l i t y  o f  t h e  

coke as rece ived from o the r  coa ls  used on 

t h e i r  own. 

(6) Add i t i ona l  e x p l o r a t i o n  by diamond d r i l l i n g  on t h e  
= te rn  s lope o f  B i g  Weary Ridge (supplementary 

program), 

t o  o b t a i n  more r e l i a b l e  i n fo rma t ion  on seams 

development, q u a l i t y  and s t r u c t u r e  o f  t h e  area, 

t o  p o s s i b l y  e s t a b l i s h  a s i t u a t i o n  f o r  h y d r a u l i c  
coal  min ing,  

t o  exp lo re  t h e  p o s s i b i l i t y  o f  improving t h e  q u a l i t y  

o f  an o v e r a l l  open-p i t  coal  b lend w i t h  good q u a l i t y  
coa ls  mined s e l e c t i v e l y  f rom underground by h y d r a u l i c  

means. 

Upon having gained t h i s  p a r t i c u l a r  i n fo rma t ion  and assessed i t s  
r e s u l t s  w i t h  a l l  t h e i r  consequences f o r  a f u t u r e  use o f  E l k  R ive r  

coa ls  by t h e  consumers, a d e f i n i t e  dec i s ion  would become 

poss ib le  as t o  whether o r  no t ,  when, t o  what ex ten t  and w i t h  

what o b j e c t i v e s  a f u l l  sca le  f e a s i b i l i t y - s t u d y  should be 
i n i t i a t e d .  
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1.2 H i s t o r y  and Volume o f  I n v e s t i g a t i o n s  

When t h e  E l k  R ive r  Consortium showed f i r s t  i n t e r e s t  

i n  t h e  p roper t y  t h e  Coal Licenses proved i n  good 

standing.  However, t h e  Reclamation Permi t  issued by 

t h e  B.C. Mines Department and being necessary t o  

conduct an.y f u r t h e r  f i e l d w o r k  had exDired. 

Regardless of t h i s  f a c t ,  the  European s t e e l m i l l s  

en t rus ted  E+B t o  nego t ia te  a purchase and t h r e e  

supplementary agreements w i t h  EMKAY. 

Simultaneously t h e  "E lk  R ive r  Consortium" compris ing 

1 .) AG de r  D i l l i n g e r  Huettenwerke, D i l l i n g e n  (Germany) 

2 . )  August Thyssen-Huette AG, Due-seldorf  (Germany) 

3.) Hoesch Werke AG, Dortmund, (Germany) 

represent ing  a l s o  
Hoogovens, I jmuiden (Nether1 ands) 

4.) I t a l s i d e r  S.P.A., Genoa ( I t a l y )  

5.)  Mannesmann AG, Duesseldorf  (Germany) 
6.) Ruhrkohle AG, Essen (Germany) 

7 . )  Stahlwerke Pe ine -Sa lzg i t t e r  AG, Peine (Germany) 

c o n s t i t u t e d  i t s e l f  i n  Germany, and ELCO M I N I N G  LIMITED t o  

a c t  as the  f u t u r e  opera tor  o f  t h e  mine was incorpora ted  

i n  B r i t i s h  Columbia on October 11, 1974, and r e g i s t e r e d  

i n  A l b e r t a  on J u l y  10, 1975. 

On May 23, 1975, t h e  purchase and t h r e e  supplementary 

agreements were s igned between ELCO on beha l f  o f  t h e  

ELK R I V E R  CONSORTIUM and EMKAY. 
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Meanwhile, e f f o r t s  were undertaken t o  o b t a i n  a renewal o f  

t he  exp i red  Reclamation Permi t  No. 49. 

This ,  t h e  B.C. Department o f  Mines and Petroleum Resources 

made dependant on t h e  submission o f  a v i a b l e  min ing  and 

rec lamat ion  concept be ing acceptable a l s o  t o  the p u b l i c .  

The development o f  such a concept was assigned t o  TECHMAN 

LTD. i n  November, 1974, completed and presented t o  the 

B.C. Deputy M i n i s t e r  f o r  Mines and Petroleum Resources on 

May 26, 1975, i n  V i c t o r i a ,  and pub l ished i n  a p r e l i m i n a r y  

p u b l i c  hear ing  one day l a t e r  i n  Fern ie ,  B.C.  

Th is  concept proved t o  t h e  s a t i s f a c t i o n  o f  t h e  B.C.  Government 

and upon t h i s  a renewal o f  t h e  rec lamat ion  pe rm i t  was issued 

t o  ELCO and SCURRY on June 25, 1975. 

Subsequently ELCO and SCURRY approved a j o i n t  budget on t h e  

expend i tu re  of Can. $ 1,700,000 and two supplementary budgets 

o f  Can. $ 240,000,000 and Can. $ 400,000 r e s p e c t i v e l y  on 

a d d i t i o n a l  e x p l o r a t i o n  and t e s t i n g  programs. 

F ie ldworks were i n i t i a t e d  and commenced on J u l y  8, 1975, w i t h  

t h e  establ ishment  o f  a f ie ld-camp t o  accomodate max. 39 
employees a t  Weary Creek. 

, 

I n  t h e  p e r i o d  f rom midd le  o f  J u l y  1975 t o  the  midd le  o f  

February, 1976, t h e  f o l l o w i n g  f i e l d w o r k  was conducted and 

brought  s u c c e s s f u l l y  t o  complet ion.  
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(a )  Admin i s t ra t i ve  Works: 

A p p l i c a t i o n  f o r  t h e  below permi ts  granted by:  

Free Miner ’s  C e r t i f i c a t e  - Department o f  Mines 
(No. 142113 & and Petroleum Resources, 

Reclamation Permi t  - Department o f  Mines 
(No. 49) and Petroleum Resources, 

No. 93191 ) V i c t o r i a  

V i c t o r i a  

Special  Land Use Permi t  - B.C. Fores t  Serv ice,  
( F i l e  No. 02400) Nelson 

License t o  c u t  Timber - B.C. Fores t  Serv ice,  
(YNO 63) Nelson 

Water License - B. C .  Water R igh ts  Branch, 
( F i l e  No. 0329148) V i c t o r i a  

Sewage Disposal  - B.C.  t lea l th  Branch, 

Radio S t a t i o n  License - Department o f  Communications 
(NO. 223-645009) Cranbrook 

0 

0 

0 

Fern ie  

Road Permi t  - Kanelk Transmission Co. L td .  
Calgary 

( b )  Base Camp Operat ion:  

Establ ishment o f  a f ie ld-camp ren ted  from and operated 
by CROWN CATERERS, Edmonton, 

c o n s i s i t i n g  o f :  t o  accomodate up t o :  

k i t c h e n  
d i n e r  
u t i l i t y - u n i t  

5 s leepers 
1 wash-car 
1 r e c r e a t i o n  room 
1 o f f i c e  
1 power-plant (50 KW) 
1 power-plant (35 KW) 

as stand-by u n i t  

31 con t rac to rs  employees 
4 execut ives and v i s i t o r s  
4 cooks & Maintenance 

personnel 
- 
39 
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( c )  S u p p o r t i n g  S e r v i c e s :  

The equipment l i s t e d  be low o p e r a t e d  by  McMEEYIN CONSTRUCTION, 

Red Deer, was engaged i n :  

One D8 b u l l d o z e r  462.5 hours  p r e p a r a t i o n  and r e c l a m a t i o n  
o f  38 d r i l l - p a d s ,  One D6 b u l l d o z e r  1037 hours  construction o f  aoorox. 

10 (16  km) o f  ncw 'access  
r o a d s ,  r e h a b i l i t a t i o n  o f  
app rox .  7.8 m i l e s  ( 1 2 . 6  km) 

o f  e x i s t i n g  access roads ,  
mov ing  t h e  d r i l l - r i g ,  
c l e a n i n g  works a t  t u n n e l -  
e n t r a n c e s  and camp-s i te ;  

one f r o n t e n d - l o a d e r  222 hours  c o a l - l o a d i n g  on t r u c k ,  
c l e a n i n g  o f  t u n n e l - e n t r a n c e  
camp-s i te ;  

m i l e s  ( 6 5  km) o f  access  
roads  ; 

o f  b u l k  samples t o  C a l g a r y ;  

r e c l a i m i n g  access- roads ,  
hou rs  t r e n c h  s i t e s  and d r i l l  Dads 

one g r a d e r  301 hours  m a i n t a i n i n g  approx .  40 

one tandem- t ruck  699.5 hours  t o  hau l  approx  409 s t  

one r e c l a m a t i o n - c r e w  1,028 men- 

( d )  G e o l o g i c a l  F i e 1  dwork: 

BURNETT RESOURCE SURVEY L t d .  o f  C a l g a r y  was employed t o  
s u r v e y :  

1 4  new d r i l l  pads 
2 new t u n n e l - s i t e s  and d i r e c t i o n s  
2 new t r e n c h - s i t e s  

o f  t h e  i n i t i a l  e x p l o r a t i o n  program wes t  o f  L i t t l e  Weary R idge  

F o r  t h e  supp lemen ta ry  d r i l l i n g  program McELtlANNEY 

S U R V E Y I N G  AND ENGINEERING o f  C a l g a r y  surveyed 

25 new d r i l l  pads 

a t  B i g  Weary R idge.  
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Geologists of PAUL OYSON CONSULTANTS & H O L D I N G S  LTD.  
of Calgary performed 

geological mapping (s t ruc ture  and s t r a t i -  

graphy ) of 
Big Weary Ridge, 
L i t t l e  Weary Ridge, 
Valley Floor, 
Western E l k  Valley slopes,  

covering an area of approx. 14,000 acres 
(approx. 57 sq km) , 

A s e t  of geological maps a t  scales  of 1 "  :200' 
(approx. 1 :2,400) and  1":400' (approx. 1 :4,800) with 
cross sections was developed. 

Geologists o f  ELCO logged and mapped new trenches,  tunnels 
and diamond-cores, supplemented by channel -sampl ing of 
trenches/tunnels and d r i l l - co re  sampling. 

( e )  Diamond g r i l l i n g :  

TONTO DRILLING LTD. of Vancouver was hired a s  a contractor 
t o  diamond-drill 

14 holes (NO's EB-6 - EB-19) 
with a t o t a l  l e n g t h  o f  9,307' (2,836.8 m) 

in the valley f loor  west of L i t t l e  Weary Ridge from July 
t o  October, 1975. 

Within a f i r s t  supplementary d r i l l i n g  program during the 
months of November and December, 1975, additional 

6 holes (NO's EB-27,31 ,33,36,39,42) 
with a t o t a l  length of 5,348 ' (1,603.1 m) 

were d r i l l e d  on the western slope of Big Weary Ridge and on 
the adjacent valley f loor .  
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A second supplementary d r i l l i n g  program f o l l o w e d  i n  

January / February,  1976, w i t h  

4 h o l e s  (No 's  EB 47, 51, 52, 53) 

t o t a l l i n g  w i t h  2964' (903.4 in) 

s i t u a t e d  on t h e  upper  s l o p e  o f  B i g  Weary Ridge. 

CANADIAN LONGYEAR L t d .  j o i n e d  TONTO DRILLING L t d  

i n  c o m p l e t i n g  t h i s  l a t t e r  p a r t  o f  t h e  program. 

( f )  Trench ing  and Bulk-Sampl ing:  

Personnel  and equipment o f  McMEEKIN CONSTRUCTION, 

Red Deer, was employed t o  o p e r a t e :  

one CAT 225-backhoe 563.5 hours e x c a v a t i n g  two new t r e n c h e s  
( N o ' s  EB-16/75 and 17/75)  0. 
t o t a l  l e n g t h :  approx.  
2,641' (805.5 m) 
av.  w i d t h :  1 0 '  (3.0 m) 
av.  d e p t h :  1 0 '  ( 3 . 0  m) 

and v a r i o u s  access ramps 
i n t o  seams; 

r e f i l l i n g  and r e c l a i m i n g  
t h e  t r e n c h e s .  

Personnel  o f  TRINA MAREE M I N I N G  L t d .  o f  B l a i r m o r e  employed 

one m i n e r s  crew 229 hours w i t h  e x t r a c t i n g  a t o t a l  o f  
209 s t  (189.6 tonnes )  
o f  c o a l  b u l k  saniples f r o m  
seams N o ' s  12, 13, 14, 15, 
16, 17 and 18. 

one CAT-D6-bul ldozer 371.5 hours  
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(9 )  Tunnel ing and Bulk-Sampling 

Personnel o f  TRINA MAREE M I N I N G  L td . ,  B la i rmore,  was 
employed t o  : 

0 reopen e x i s t i n g  tunnels  
No's 2, 6, 7, 8 and 9, 

d r i v e  ahead a t o t a l  o f  168.1' (51.3 m)  
i n  coal  

i n t e r s e c t i n g  t h e  var ious  seams by 
112.3' (34.2 m)  o f  cross cu ts ,  

d r i v e  ahead 2 new tunne ls  i n  seams 
No's 3 and 10 

t o t a l l i n g  w i t h  177'  (54 m)  i n  coa l  
besides and p a r a l l e l  t o  t h e  o l d  
(co l lapsed)  tunne ls  

i n t e r s e c t i n g  the  seams by 51 '  (15.5 m)  
o f  c ross  cu ts ,  

d r i v e  a new tunnel  i n t o  seams 
No's  4 t 4A 
across 188.9' (57.6 m)  o f  rock,  
and across 50 '  (15.2 m)  o f  coa l .  

e x t r a c t  a t o t a l  o f  201 s t  (182.4 
tonnes) o f  b u l k  samples. 

The t o t a l  foo tage d r i v e n  amounted t o :  

558.4' (170.3 m ) i n  coal  

188.9' ( 57.6 m ) i n  rock  

Dur ing t h i s  p e r i o d  and the  f o l l o w i n g  f o u r  months 

(November, 1975 - February,  1976) l a b o r a t o r y  t e s t -  
work as descr ibed below was c a r r i e d  o u t  on t h e  raw coa ls  

and washed Droducts rece ived  from them. 
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( h )  Laboratory  Testwork (Coal Washing): 

The l a b o r a t o r y  and p i l o t  washing p l a n t  o f  BIRTLEY 

ENGINEERING (CANADA) L td . ,  Calgary, was engaged 

t o  

per form w a s h a b i l i t y  testwork o f  a l l  
t h e  i n d i v i d u a l  coal  seams ( 1 5 )  and 
two raw coa l  composites (p ropor t ioned 
accord ing t o  t h e  expected b lend i n  min ing plans 

wash 15 raw coal  b u l k  samples a s  
supp l ied  f rom i n d i v i d u a l  seams 
and two r a w  coal  composites 

t e s t  a t o t a l  o f  231 core samples 
recovered by diamond d r i l l i n g  

t e s t  a t o t a l  o f  52 channel samples taken 
from coal  faces i n  tunne ls  and trenches 
be fore  and a f t e r  b u l k  sampling. 

ttAl8 and "CIO) 

0 

The l a b o r a t o r y  ,of RUHRKOHLE AG, Essen, West Germany, 

rece ived minor  q u a n t i t i e s  o f  raw coa ls  t o  c a r r y  ou t  

supplementary and c o n t r o l  t e s t i n g  as 

15 raw coal  samples (180 kg each) o f  

each i n d i v i d u a l  seam, and 

2 raw coa l  composites (180 kg each),  
f o r  a d d i t i o n a l  w a s h a b i l i t y  t e s t i n g ;  

52 channel samples taken from coal  faces i n  

tunne ls  and trenches f o r  supplementary 

q u a l i t y - t e s t i n g .  

' 
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( i )  L a b o r a t o r y  Testwork (Coal Q u a l i t y ) :  

THE CANADIAN METALLURGICAL RESEARCH LABORATORY, 

o f  DEPARTMENT OF M I N E S  ENERGY AND RESOURCES 

Ottawa, was t o  c a r r y  o u t  a d d i t i o n a l  t e s t s  on 

c l e a n  c o a l s  o b t a i n e d  f r o m  15  i n d i v i d u a l  seams and 

2 composi tes.  

o To double-check and supplement r e s u l t s  o f  c l e a n  
c o a l s  a n a l y s i s  as per formed b y  
BIRTLEY ENGINEERING (CANADA) LTD. 
and RUHRKOHLE A.G.,  

t o  a r r i v e  t o  a compar ison w i t h  
t e s t - r e s u l t s  o f  e a r l i e r  t e s t w o r k  
c a r r i e d  o u t  on b e h a l f  o f  E M K A Y I  
SCURRY, 

t o  supplement t h e  above q u a l i t y  
t e s t w o r k ,  

o 

o 

(j) C o n s u l t a n t s  A c t i v i t i e s  

A c o a l - p r e p a r a t i o n  eng ineer  o f  TECHMAN LTD. was employed 

t o  m o n i t o r  e x t r a c t i o n  o f  b u l k  samples i n  t h e  f i e l d  and 

t h e i r  t r e a t m e n t  ( w a s h a b i l i t y - t e s t i n g ,  c o a l  washing) 

by BIRTLEY ENGINEERING (CANADA) LTD., C a l g a r y .  

A t  a l a t e r  s t a g e  o f  t h e  program TECHMAN's c o a l  p r e -  

p a r a t i o n  eng ineer  p repared  a r e p o r t  

o COAL QUALITY ANALYSIS 
(Appendix 7 )  

r e p r e s e n t i n g  an  updated f u l l  s c a l e  i n t e r p r e t a t i o n  o f  

a l l  new and p r e v i o u s  d r i l l - h o l e  and bulk-samples based 

on t h e  r e s u l t s  and exper iences  o f  t h i s  e x p l o r a t i o n  

program. A f t e r  q u a l i t y  c o n s i d e r a t i o n s  t h i s  r e p o r t  

a r r i v e s  t o  c o n c l u s i o n s  and recommendations f o r  a 

f u t u r e  p l a n t  d e s i g n .  
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1.3 Exp lo ra t i on  and Test  Resu l ts  

Geology : 

The coal  measures explored i n  the  p r o j e c t  area l i e  w i t h i n  

t h e  Lower Cretaceous Kootenay Formation o f  B r i t i s h  Columbia 

The coa l  bear ing s t r a t a  approx imate ly  3000' (900m) t h i c k  

a r e  o v e r l a i n  unconformably by t h e  Cadomin conglomerate o f  

t h e  marine Bla i rmore group. 

The bottom o f  the  coal  measures i s  formed by a t e r r e s t r i c  

basal  sandstone o f  200' (60m) th ickness  o v e r l y i n g  t h e  dark 

gray sequence o f  marine shales o f  t h e  Fern ie  group. 

The lower p a r t  o f  the  coal  measures sequence aDproximately 

2000' (600m) t h i c k  conta ins  up t o  20 coal  seams subdiv ided 

i n t o  a t o t a l  o f  60 minable coal  s p l i t s .  The combined coal  

th ickness  (minable) amounts t o  approx imate ly  300'  (90m). 

S t r u c t u r a l l y  t h e  p r o j e c t  area forms a wide NNW-SSE s t r i k i n g  

s y n c l i n e  w i t h  i t s  a x i s  under l y ing  the  E lk  Va l l ey  bottom and 

exposing t h e  coal  bear ing  s t r a t a  on bo th  the  s ides o f  t h e  

v a l l e y .  

On t h e  western s lope o f  t h e  v a l l e y  represent ing  t h e  western 
f l a n k  o f  t h e  s y n c l i n e  t h e  coal  measures show a v e r t i c a l  d i p .  

They are  over th rus ted  by Palaeozoic rocks over an outcropping 

l e n g t h  o f  severa l  m i l e s .  
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St ra t i g raphy  o f  P r o j e c t  Area 

, 
S t r a t .  I Thickness L i t h o l o g y  
Uni t  1 

j Top 

I 
I B1 a i rmore 

I 1 Group: I 
1 w i t h  basal I I 

Cadomin , 200-300' marine conslomerate. hard 

w i t h :  

Measures ~ (goom) 
' 3000' I 

' Coal 

B 1 200' 
Sands tone ( 6 h )  
Fe rn ie  

1000' (300m) o f  shales w i t h  
severa l  - t h i n  coal  seams; 
c o n t i n e n t a l ,  w i t h  marine 

2000' (600111) o f  sand - and 
s i l t s t o n e s  and shales w i t h  

I i ng ress ions  

severa l  t h i c k  coa l  seams; 
c o n t i n e n t a l  

l i g h t  coloured, poo r l y  ceme !d, 
f r i a b l e  sandstones; con t inen ta l  

dark  gray,  marine shales 

, Bottom 

The eas tern  s lope Of  t h e  v a l l e y  (B ig  and L i t t l e  Weary Ridges) 

i s  u n d e r l a i n  by t h e  coa l  measures again d ipp ing  t o  t h e  west 

w i t h  approx imate ly  380 on t h e  average. No major  and s i g n i f i -  
can t  f o l d i n g  and f a u l t i n g  cou ld  be recorded w i t h i n  t h e  L i t t l e  

Weary Ridge area. The B ig  Weary Ridge, however, appears 

s t r u c t u r a l l y  d i s tu rbed  by several  t h r u s t  f a u l t s  c u t t i n g  UD 

s e c t i o n  f rom west t o  e a s t  accompanied by minor amounts o f  



I 

16 PAGE 
E L C O  M I N I N G  L I M I T E D  

of folding. This is relevant in particular for the 
central part of Big Weary Ridge. 

The valley floor covered by glacial tills to a varying depth and 
extent is underlain mainly by the upper part of the coal 
measures and the Blairmore group. 
indicates the KootenaylBlairmore contact diving down 
under the valley floor to a depth of approximate1.y 
1,500' (450m) in the syncline axis. 

Recent mapping 

This would bring the lower and productive part of the 
coal measures down to a depth of approximately 2,000 - 
4,000' (600 - 1.20Om) below the valley floor. 

During recent mapping no evidence could be recorded 
suggesting major (thrust) faulting below the valley 
floor. 

Due to a significant lateral variation of lithology in 
the Kootenay formation it proved very difficult to follow 
any stratigraphic unit, either coal seam or sandstone, 
for more than a few thousand feet. No detailed strati- 
graphic correlation was possible e.g. between the western 
flank of the valley and Big and Little Weary Ridges as 
well as between both,the ridges themselves. 

However, based on the relatively closely spaced drilling 
conducted in Big and Little Weary Ridges and the avail- 
ability o f  geophysical logs for each of the boreholes a 
relative reliable seam stratigraphy could be developed 
already at an earlier stage of investigation and was 

confirmed by ELCO's exploration work. 
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H e l p f u l  f o r  t h e  c o r r e l a t i o n  proved a number o f  

i n d i v i d u a l  seams used as marker-hor izons. 

I n  t o t a l  up t o  21 i n d i v i d u a l  coal  seams o f  va ry ing  

th ickness  (1 - 35'/0.3-12m), development and q u a l i t y  

cou ld  be i d e n t i f i e d  mos t l y  w i t h i n  t h e  lower p a r t  o f  
t h e  Kootenay fo rmat ion  and t raced  across t h e  envisaged 

min ing  areas w i t h  s a t i s f a c t o r y  accuracy. 

Seam Development and Coal Q u a l i t y :  

Assessment o f  ELCO's borehole data conf i rmed the e x i s t -  
i n g  seam s t r a t i g r a p h y  and c o n t r i b u t e d  t o  i t s  extens ion i n t o  

p r e v i o u s l y  l e s s  o r  unexplci-ed areas on t h e  western s ide  

o f  t h e  envisaged open p i t  mine and B ig  Weary Ridge. 

I n  p a r t i c u l a r  f o r  t h e  h igher  numbered seams t h e  a n t i c i p a t e d  

coal  th ickness  was conf i rmed as w e l l  as the  coal  q u a l i t y  

expected, thus e l i m i n a t i n g  e a r l i e r  f a c t o r s  o f  u n c e r t a i n t y  

f rom new coal  reserves and q u a l i t y  c a l c u l a t i o n s .  

On t h e  average no s i g n i f i c a n t  d i f f e r e n c e s  i n  coal  q u a l i t y  

cou ld  be recorded between ELCO's and e x i s t i n g  borehole 

analyses on a seam-indiv idual  bas is .  

Channel samples ex t rac ted  from t h e  var ious  seams, t a k i n g  

i n t o  account t h e  d i l u t i o n  as expected i n  a f u t u r e  mine, 

produced a c lean coal  very  s i m i l a r  i n  i t s  qua1it.y t o  the  

average o f  t h e  r e l e v a n t  borehole analyses. 

proved a p p l i c a b l e  t o  the  d i l u t e d  bu lk  samples recovered 
a t  t h e  same s i t e s  as t h e  channel samples bu t  t r e a t e d  and 

washed a f t e r  d i f f e r e n t  methods. Subs tan t ia l  d i f f e r e n c e s  

o n l y  became ev iden t  i n  ash - l e v e l s  and y i e l d s  which a r e  

due t o  t reatment  and ad jus tab le  by t h e  p repara t i on  process. 

Th is  a l so  
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Composite b u l k  samples conta in ing  t h e  raw c o a l s  o f  t h e  
ind iv idua l  seams p ropor t iona te  t o  t h e i r  r e se rve  f i g u r e s  
(according t o  mining p lans  "A" and "C")  were washed w i t h  
a CC ash  t a r g e t  o f  9.5% and r e s u l t e d  i n  the below c lean  coal 
products :  

A l t e r n a t i v e  A l t e r n a t i v e  M.K.  Report 
"A" " C "  "Contract  Period" 

( A l t e r n a t i v e  " C "  
approx . )  

Vola t i  1 e 
Matter (d .b . )  21.4% 19.8% 19.15% 

Ash ( d . b . )  8.3% 9.5% 9.75% 

F.S.I .  7% 7 6 

Fixed 
Carbon (d . a .b . )  69.8 % 70.3% 

Sulphur ( d . b . )  0.65% 0.48% 0.51% 

Phosphorous (d .b .  1 - 0.05% 

Di 1 a t a t i o n  (max. ) 20 -8 

Contract ion (max.) 16 17 

G-Value 1.007 0.866 

Hardgrove- Index 97 99 

Yield ( a c t u a l )  52.7% 50.0% 

Yield (ash b a l . )  65.1% 66.7% 

CC - Reserves: 

i n  1000 s t  106.869 80.503 

i n  1000 tonnes 99.037 73.097 

i n  1000 I t  97.477 71 .946 63.635 

77.6% 
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F.S.I. values f o r  bo th  the  composites as w e l l  a s  the  

i n d i v i d u a l  bu l k  samples proved h igher  a s  i n  comparable 

samples ex t rac ted  and washed e a r l i e r .  Th is  suggests 

t h a t  t h e  M.K./SCURRY samples probably  were ox id i xed  i n  

some instances.  

The d i f f e r e n c e  i n  p l a n t  y i e l d s  between bo th  t h e  gener- 

a t i o n s  o f  b u l k  samples r e s u l t s  from the  d i l u t i o n  being 

s u b s t a n t i a l l y  h igher  i n  ELCO's samples than i n  EMKAY/ 

SCURRY ' s. 

Represen ta t i v i t y  o f  ECCO's b u l k  samples can be considered 

gran ted  f o r  s e c t i o n  19OtOO and adjacent  b locks where t h e  

samples a c t u a l l y  were ex t rac ted .  

and borehole samples a p p l i c a b l e  f o r  min ing  areas "A" and 

" C " ,  however, shows t h a t  t he re  i s  l i t t l e  d i f f e r e n c e  o n l y  

between c lean coal  q u a l i t y  rece ived from those on the  

average and the  bu lk  samples. Th is  suggests t h a t  ELCO's 
composite samples " A "  and " C "  may be considered f a i r l y  

rep resen ta t i ve  a l s o  f o r  the  r e l e v a n t  min ing  areas ou t -  

weighing e x i s t i n g  v a r i a t i o n s  on a seam by seam basis  across 

the  e n t i r e  min ing  area and w i t h i n  t h e  c a l c u l a t e d  t o t a l  coal  

reserves.  

Comparison w i t h  channel 

Coal Reserves C a l c u l a t i o n :  

ELCO's coal  reserve  c a l c u l a t i o n  was based on i n fo rma t ion  

a l ready  e x i s t i n g  ( d r i l l h o l e s ,  tunne ls  and t renches)  supple- 

mented by own e x p l o r a t i o n  works i n  p a r t i c u l a r  on the  western 

s i d e  o f  t h e  envisaged open p i t  area as we l l  as i n  B ig  Weary 

Ridge. 
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For coal  reserves d e f i n i t i o n  t h e  terms g e n e r a l l y  app l i ed  

i n  Western Canada (B.A. Latour/L.P. Chrismas, 1970) were 

used. 

Parameters employed f o r  raw coal  i n  place, r a w  coal  

recoverable,  r u n  o f  mine product  and c lean coal  a re  t h e  

same as used by Western Canada's coal  i n d u s t r y  a t  t h e  

present .  

For t h e  open p i t  areas "A" and " C "  the  r e s u l t s  o f  t h e  

reserves c a l c u l a t i o n  a r e  l i s t e d  i n  summary as below: 

Non Oxid ized Coal 

In 1000 A1 t e r n a t i v e  A l t e r n a t i v e  
"A"  " C "  

Raw Coal i n  Place 178,875 s t  136,126 s t  
(162,240 tonnes) (123,466 tonnes) 

(142,472 tonnes) (1G6,690 tonnes) 

(158,352 tonnes) (118,342 tonnes) 

Recovered Raw Coal 157,081 s t  117,630 s t  

Run o f  Mine Product 174,589 s t  130,476 s t  

To ta l  Waste 1,043,401 bcy 704,530 bcy 
( i n c l .  ox. coa l )  (792,985 cbm) (535,443 cbm) 

R a t i o  5.98 bc,y/st 5.40 b c y l s t  
5.00 cbm/tonne 4.52 cbm/tonne 

These f i g u r e s  compare favourab ly  w i t h  EMKAY/SCURRY's 

r e s u l t s .  (Area "A"  comparable t o  ELCO's a l t e r n a t i v e  
"C") :  
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ELK R I V E R  COAL PROJECT TABLE 1 
PROVEN CLEAN OPEN P I T  RESERVES - ALTERNATIVE " A "  (NON-OXIDIZED) 

ELCO ASSESSMENT, BASE0 ON ASSUMPTION (PLANT-YIELD) OF KAISER AND TECHMAN 

( I N  METRIC TONS (TONNES) 

Average Combined True 
Seam Thickness (m) 

4.33 
2.32 
8.30 
0.91 
1.91 
1.63 
6.80 
4.92 
8.85 
5.42 
6.12 
5.68 
4.40 
6.04 
4.46 
3.78 
4.17 
2.94 
2.31 
1.93 
2.03 
0.97 

Raw Coal 
I n  P lace  

14,032,773 
7,328,114 

23,529,069 
1,195,072 
4,644,855 
3,749,857 

14,239,213 
10,660,479 
17,000,455 
4,060,210 

11,323,400 
11,089,589 

7,604,677 
9,935,635 
7,093,625 
5,855,110 
5,280,556 
2,411,011 

775,089 
379,542 

63,261 
23,630 

Run o f  Mine P l a n t  Y i e l d  Clean Coal 
Product  Weight - % P roduc t  

13,825,475 
7,129,905 

23,197,956 
1,125,485 
4,481,810 
3,633,731 

13,927,530 
10,521,648 
16,835,692 

3,990,728 
11,115,204 
10,757,474 

7,296,050 
9,744,305 
6,849,206 
5,686,867 
5,072,409 
1,386,784 

456,702 
364,737 

59,954 
19,203 

162,275,222 157,478,855 

TECHFIAN 60.05 94,566,052 
K a i s e r  Canada: Minimum 59.0 92,912,525 
K a i s e r  Canada: Average 64.7 101 ,888,819 

110,865,114 K a i s e r  Canada: Maximum 70.4 

P l a n t  Y i e l d  as Per  Assumption o f :  

- 

- 
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Seam No. 

2 
3 

4 + 4A 
5 
6 
7 

8 + 8A 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

ELK R I V E R  COAL PROJECT TABLE 2 

PROVEN CLEAN COAL RESERVES - ALTERNATIVE " C "  (NON-OXIDIZED) 
ELCO ASSESSMENT, BASED ON ASSUMPTION (PLANT-YIELD) OF KAISER AND TECHMAN 

( I N  M E T R I C  TONS (TONNES) 

Average Combined True 
Seam Thickness (m) 

4.40 
2.21 
8.43 
0.91 
1.91 
1.63 
6.56 
4.95 
9.13 
5.27 

5.75 
4.39 
3.88 
6.17 

Raw Coal 
I n  Place 

12,499,541 
6,722,192 

20,628,508 
1,195,072 
4,438,873 
3,683,312 

12,965,249 
9,592,821 

15,013,091 
2,252,915 
9,773,890 

10,260,573 
5,326,407 
5,712,788 
2,110,259 
1,088,710 

229,153 

Run o f  Mine P l a n t  Y i e l d  Clean Coal 
Product  Weight - % Product  

12,333,170 
6,203,973 

18,707,215 
1,125,485 
3,506,699 
3,572,688 

12,737,909 
9,465,103 

14,865,836 
2,212,134 
9,589,495 
9,968,787 
5,159,549 
5.596.442 
2;041 ;902 
1,057,120 

224,317 

123,493,354 118,367,824 

P l a n t  Y i e l d  a s  Per Assumption: 
TECHYAN ( a t  9.5% ash)  

' I  9 , 0% " 

60.96 72,157,026 
58.8 69,600,278 

Ka iser  Canada: Minimum 59.0 69;837,016 
Ka iser  Canada : Average 64.7 76,583,982 
Ka iser  Canada: Maximum 70.4 83,330,948 
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In s i t u  coal :  109,172,000 s t  

Ratio 4.88 bcy/ 1 s t  

These f igures  exclude p i t  losses ,  oxidized and  waste 
coal and  a r e  comparable t o  ELCO's recovered raw coal .  

(99,019,000 tonnes) 

(4.10 cbm/tonne) 

Another double-check of the above ELCO f igures  represent 
T E C H M A N ' S  reserve calculat ion based on e a r l i e r  d a t a  
( E L C O ' S  d r i l l i n g  r e su l t s  were n o t  avai lable  a t  t h a t  t ime):  

in 1000: A1 t e rna t ive  A1 ternat ive 
"A" " C "  

Recovered Raw Coal 162,581 s t  110,632 s t  
(147,462 tonnes) (100,343 tonnes) 

This confirms t h a t  three independent reserve evaluations 
f o r  raw coal based on s l i gh t ly  d i f f e ren t  d a t a  a n d  para- 
meters prac t ica l ly  arr ived t o  the  same r e s u l t s  within 
accuracy of calculat ion.  

Due t o  the quoted def in i t ions  these reserves may be 

considered as 
p r o v e n .  

In order t o  a r r ive  from run of mine coal t o  clean coal 
reserves a percentage f igure  fo r  plant y ie ld  has t o  be 
appl i ed . 
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This  i s  a mat te r  t o  be d e a l t  w i t h  i n  d e t a i l  i n  Volume I ( b )  

COAL PREPARATION. 

For  comparison t h e  below es tab l i shed  y i e l d  f i g u r e s  had 

t o  be considered: 

I n  Tests:  Y i e l d  

From w a s h a b i l i t y  t e s t s :  

A1 t e r n a t i v e  "A"  
"C" 

61 .l% 
61.7% 

From Bulk Samples: 

A l t e r n a t i v e  "A"  52.7% ( k c t u a l )  

" C "  50.0% (Ac tua l )  
65.1% (Ash balance) 

66 .7% (Ash balance) 

In X o m e r c i a l  P lan t  (expected):  
TECHMAN's Evaluat ion:  61.0% (9.5% ash) 

58.8% (9.0% ash) K A I S E R  CANADA'S  Eva lua t ion :  

Minimum 59.0% 
Average 64.7% 
Maximum 70.4% 

Coal reserves i n  terms o f  c lean coal  and based on y i e l d s  

as expected i n  a commercial p l a n t  become ev iden t  on 

Tables 1 and 2. 

For p o s s i b l e  f u t u r e  underground min ing  areas - ( h y d r a u l i c )  

t h e  below reserve  f i g u r e s  f o r  c lean  coa l  were es tab l i shed  

i n  B ig  Weary Ridge: 
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Recoverable 
Number o f  c c -  

good qua1 i t y  Average Thickness Reserves 
Coking Coal Seam Coa 1 ( F S I  7 )  

Sect ion Seams ( F S I  7 )  (m) (rn) I n  Thousands 

1. Elco Lease, 1 4.0 2.9 1,800 tonnes 
above drainage 1,985 s t  

2. E lco Lease 7 4.8 4.2 11,000 tonnes 
12,128 s t  

3. Ford ing Lease,(*) 6 3.6 3.4 8,000 tonnes 
above drainage 8,820 s t  

TOTAL : 

*)  1/3 o f  reserves i n  ELCO's lease 

20,800 tonnes 
22,933 s t  

Due t o  heavy f a u l t i n g  and w i d e l y  spaced d r i l l i n g  these 

reserves have t o  be considered d r i l l  i nd i ca ted .  

As an a l t e r n a t i v e ,  however, a l s o  open p i t  coa l  min ing  

appears poss ib le  i n  B ig  Weary Ridge. 

w i t h i n  two supplementary programs i n  t h i s  area i n d i c a t e  

open p i t  reserves i n  t h e  ca tegory  o f  

130,000,000 s t  o f  raw coal  recoverable,  and 
70-8~,000,000 st o f  c lean coal  

D r i l l i n g  conducted 

a lone w i t h i n  ELCO's l i c e n s e  area. 

i f  FORDING COAL LTD's l i c e n s e  area cou ld  be inc luded i n t o  

t h e  same p r o j e c t .  

Th is  f i g u r e  migh t  double 

1.4 Conclusions 

With re fe rence t o  the  o b j e c t i v e s  o f  t h i s  e x p l o r a t i o n  and 

t e s t i n g  program as o u t l i n e d  e a r l i e r  t h e  below conclus ions 

can be drawn and statements made: 
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(a )  I n d i v i d u a l  data and r e s u l t s  o f  e a r l i e r  e x p l o r a t i o n  

and tes twork  cou ld  be conf i rmed. 

r e l i a b l e  i n f o r m a t i o n  f o r  t he  assessment o f  t he  

p r o p e r t y  and f u t u r e  t e c h n i c a l  p lann ing .  

They represent  

(b )  Resu l ts  o f  e x p l o r a t i o n  and tes twork  o f  t h e  1975/76 

season were i n  l i n e  w i t h  e a r l i e r  r e s u l t s  and assess- 

ments a s  w e l l  as w i t h  expec ta t ions  r a i s e d  by them. 

Th is  i s  p a r t i c u l a r l y  t h e  case i n  regards t o :  

( c )  Coal reserves minable by open p i t  methods a t  a 

favourab le  overburden r a t i o .  

Coal reserves es tab l i shed  e a r l i e r  cou ld  be conf i rmed, 

and the re  i s  p o t e n t i a l  t o  double o r  even t r i p l e  these 

f i g u r e s  under the  same o r  s i m i l a r  min ing  c o n d i t i o n s .  

There appears t o  be s u f f i c i e n t  coa l  reserves t o  

p rov ide  n o t  o n l y  t h e  base f o r  one l a r g e  sca le  open 

p i t  mine (4-5 m i l l i o n  s t  p.a.1 bu t  a t  l e a s t  f o r  another 
one more. 

Th is  p o t e n t i a l  can h a r d l y  be met by any o t h e r  coa l  

p r o p e r t y  i n  Western Canada. 

(d )  Coal reserves minable by underground methods a r e  a v a i l a b l e  

f o r  s e l e c t i v e  min ing  o f  h i g h  q u a l i t y  coal  seams a t  a 

s a t i s f a c t o r y  sca le  above v a l l e y  f l o o r  and a t  moderate 

depths i n  B i g  Weary Ridge. 
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The p o t e n t i a l  f o r  deep underground coal  min ing 

remains unexplored. 

(e )  Coal q u a l i t L  o f  i n d i v i d u a l  seams and as an average 

f o r  t h e  areas under cons ide ra t i on  cou ld  be conf i rmed 

by sampling and t e s t i n g  o f  boreholes,  tunne ls  and 

trenches. I n  c e r t a i n  instances t h e  t reatment  and 

washing o f  bulk-samples even a r r i v e d  a t  r e s u l t s  some- 

what b e t t e r  than expected regard less  o f  t h e  f a c t  t h a t  

a h ighe r  and more r e a l i s t i c  amount o f  d i l u t i o n  was 

inc luded i n t o  t h e  samples. 

( f )  Bulk  samples and composites as tes ted  may be considered 

s u f f i c i e n t l y  rep resen ta t i ve  o f  t h e  envisaged open p i t  

areas. 

Washab i l i t y  data and c lean coal  obta ined i n  t h e  course 

o f  t h e i r  t reatment  ( together  w i t h  borehole i n fo rma t ion )  

p rov ide  a s u f f i c i e n t l y  r e l i a b l e  bas is  f o r  t h e  p lann ing  

o f  a commercial p l a n t  as w e l l  as f o r  t h e  q u a l i t y  o f  product  

t o  be expected i n  such a p l a n t .  
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2, COAL LICENSES, GENERAL 

2.1 L o c a t i o n  and Access 

The E l k  R i v e r  c o a l  p r o p e r t y  i s  l o c a t e d  i n  t h e  Rocky Mounta ins 

o f  s o u t h e a s t e r n  B r i t i s h  Columbia, Canada, w i t h i n  t h e  upper  

v a l l e y  o f  t h e  E l k  R i v e r  (see F i g .  1 ) .  

Approx imate c e n t e r  o f  t h e  p r o p e r t y ,  c o n s i s t i n g  o f  19,200 a c r e s  

(77.7 sq.km) o f  c o a l  l i c e n s e s  on Crown F o r e s t  Land, i s  near  

50 degrees, 24 m inu tes  n o r t h ,  and 

114 degrees, 56 m inu tes  wes t .  

The p r o j e c t ' s  s i t e  i s  l o c a t e d  a p p r o x i m a t e l y  27  m i l e s  (43  km) 

n o r t h  o f  El 'k ford,  B r i t i s h  Columbia, t h e  n e a r e s t  t ownsh ip  
( p o p u l a t i o n  approx.  3,000), which i s  a l s o  t h e  t o w n s i t e  o f  

FORDING COAL L t d . ' s  F o r d i n g  R i v e r  c o a l  mine, l o c a t e d  approx .  

10 m i l e s  (16  km) t o  t h e  sou th  (see F i g .  1 )  o f  t h e  p r o p e r t y .  

Year round  access from E l k f o r d  t o  t h e  sou th  e x i s t s  o v e r  22 

m i l e s  (35 km) o f  b i tumen r o a d  t o  Highway No. 3 g o i n g  f r o m  Spar- 

wood e a s t  t o  F o r t  McLeodlCalgary and west  t o  Vancouver. Access 

43 km) t o  t h e  p r o j e c t ' s  s i t e  o u t  o f  E l k f o r d  e x i s t s  o v e r  27 m i l e s  

o f  improved g r a v e l  F o r e s t  S e r v i c e  r o a d .  

The t o t a l  r o a d  d i s t a n c e  frm t h e  p r o j e c t ' s  s i t e  t o  Calgary ( c i t y  

l i m i t s )  
t r i p  can be made i n  a p p r o x i m a t e l y  5 hours.  

t h r o u g h  E l k f o r d  amounts t o  220 m i l e s  (354 km), and t h e  

F a i r  weather  access ( 4  wheel d r i v e  v e h i c l e s  o n l y )  to t h e  n o r t h  

i s  p o s s i b l e  o v e r  21 m i l e s  (34 km) o f  unimproved p o w e r - l i n e  

maintenance r o a d  which connects  t o  t h e  Kananaskis Lakes r o a d .  

T h i s  and t h e  Kananaskis r o a d  a r e  imDroved and p a r t i a l l y  s e a l e d  

g r a v e l  roads r u n n i n g  42 m i l e s  (68 km) f u r t h e r  n o r t h  t o  t h e  

Trans Canada Highway No. 1 .  T h i s  i s  t h e  p r i n c i p a l  n a t i o n a l  
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coast-to-coast highway and provides a four-lane freeway t o  
Calgary, 
s i t e  t o  Calgary over a t o t a l  distance of 101 miles (163 k m )  
t o  t he  c i ty- l imi t s  can be made in  approximately 3 hours. 

During good weather the t r i p  from the pro jec t ' s  

The nearest  r a i l  l i n e ,  owned by CANADIAN P A C I F I C  RAILROADS,  
i s  a spur-l ine serving the Fording River coal mine from 
Sparwood. Another spur branching off from t h i s  l i ne  approx. 
5.5 miles (9 kin) n o r t h  of Sparwood and t o  serve the E l k  River 
coal project would have a to t a l  length of 44 miles (71 k m )  
and follow the E l k  Valley u p  through Elkford t o  the p r o j e c t ' s  
s i t e .  

From there the to t a l  r a i l  distance t o  Vancouver and  i t s  
coal-loading por t  (Robertsbank) amounts t o  approx. 743 miles 
(1196 km). 

2 . 2  History of e a r l i e r  Investigations 

In 1883 Dr. G . Y .  Dawson of the C A N A D I A N  G E O L O G I C A L  SURVEY 
examined f i r s t  the E l k  Valley coal deposits.  

In 1905 Prospectors uncovered 22  coal seams on Big 
Weary Ridge between Aldrige and  Weary Creeks. 

I n  1910 Three coal companies had acquired leases  in  
the area.  

In 1920 Coal Exploration s ta r ted  in a systematic way 
(Aldridge tunnel,  650'/198m). 
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A f t e r  

coal  

u n t i l  

1952 

1967 

1968 

1920 i n t e r e s t  i n  E l k  R ive r  coa l  waned and most 

icenses were dropped. The p roper t y  was i d l e  then 

when WEST CANADIAN COLLIERIES LID. d i d  some 

sampling on Weary Ridge seam exposures 

I n  December, SCURRY-RAINBOW OIL CO.  LTD. began 

a c q u i r i n g  leases o f  p roper t y  c o n t a i n i n g  i n f e r r e d  

reserves o f  coa l .  

I n  summer, NORTH AMERICAN COAL CORPORATION began 

an e x p l o r a t i o n  program on E l k  R ive r  coal  l i c e n s e s  

p roper t y  under an o p t i o n  agreement w i t h  SCURRY- 

RAINBOW OIL LTD. 

The area exp lo red  d u r i n g  t h i s  p e r i o d  was, p r i m a r i l y ,  t h e  

B i g  Weary Ridge. NORTH AMERICAN, however, d i d  no t  exerc ise  

i t s  o p t i o n .  

1969 I n  summer, SCURRY independent ly  extended e x p l o r a t i o n  

o f  t h e  depos i ts  t o  i n c l u d e  L i t t l e  Weary Ridge. 

1965 I n  December, EMKAY CANADA NATURAL RESOURCES LTD., 

a who l l y  owned subs id ia ry  o f  MORRISON-KNUDSON Co. 

Inc . ,  acqu i red  an und iv ided one-ha l f  i n t e r e s t  i n  

the  SCURRY l i censes .  

1970 I n  J u l y ,  e x p l o r a t i o n  by t h e  j o i n t  owners resumed 

under the  d i r e c t i o n  o f  EMKAY, w i t h  e x p l o r a t i o n  

being performed by ELK R I V E R  EXPLORATION LTD., a 

w h o l l y  owned s u b s i d i a r y  o f  EMKAY, and ceased i n  1972. 
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1975 I n  May, ELCO M I N I N G  LIMITED, a w h o l l y  owned company 

o f  a consor t ium o f  European s t e e l m i l l s  acqu i red  

EMKAY's share i n  t h e  p roper t y .  

1975 I n  Ju l y ,  f i e l d  e x p l o r a t i o n  and tes twork  was resumed 

by ELCO/SCURRY under d i r e c t i o n  o f  ELCO. 

Today, t h e  Elk Rive r  coa l  p r o p e r t y  comprises 42 coal  l i censes  

o f  19,200 acres (77.7 sq.km) h e l d  j o i n t l y  by SCURRY/ELCO and 

being i n  good standing.  T h e i r  numbers are :  

421 through 434 i n c l u s i v e  

481 " 489 

51 5 

771 through 779 i n c l u s i v e  

951 ') 957 

,I 

These B r i t i s h  Columbia Min ing  Ac t  l i c e n s e s  a r e  renewable 

f rom year  t o  year .  When coal  p roduc t i on  i s  i n  excess o f  

100 s t  a day a "L im i ted  Produc t ion  Permi t "  becomes necessary 

( B i l l  # 92 Coal Act ,  1974, Para. 3, (1). Th is  i s  o n l y  t o  

p rov ide  a q u a n t i t y  o f  coal  reasonably  r e q u i r e d  f o r  t e s t i n g  

purposes. 

For p roduc t i on  a t  an i n d u s t r i a l  sca le  a p p l i c a t i o n  f o r  a 

"Coal Lease" ( B i l l  # 92, Coal Act,  1974, Para. 26, ( 1 )  has 

t o  be f i l e d .  Th is  lease i s  renewable a f t e r  21 years.  

A t  t h e  present ,  r o y a l t i e s  o f  Can. $ 1.50 per  s h o r t  t o n  a re  

payable f o r  m e t a l l u r g i c a l  coa ls  and Can. $ 0.50 per  s h o r t  

t o n  o f  thermal coa l  (F.S.1.<4). 



3. METHODS OF INVESTIGATION 

3.1 Geologica l  F ie1 dwork 

3.1.1 Survey ing 

Standard t e l l u r o m e t e r  methods were used by BURNETT 

RESOURCES SURVEY LTD. and McELHANNEY SURVEYING AN0 

ENGINEERING t o  survey d r i l l - p a d s ,  tunne ls ,  t rench€ 
e t c  . 

Th is  work was based on ground-contro l  and coordi t iates 

p o i n t s  es tab l i shed  du r ing  prev ious per iods  o f  e x p l o r a t i o n .  

For a l l  p o i n t s  surveyed and marked i n  t h e  f i e l d  coord inates 

were c a l c u l a t e d  i n  accordance t o  t h e  e x i s t i n g  gr id-system 
and recorded on l i s t s  and maps a t  sca les 1 " : Z O O '  (1:2,400) 

and 1 'I: 1,000 (1 : 12,OOO)respectively. 



3.1.2 Geologica l  Mapping 

Extens ive geo log ica l  surface-mapping had been performed 

i n  t h e  course o f  p rev ious  pe r iods  o f  i n v e s t i g a t i o n  i n  

p a r t i c u l a r  i n  B i g  and L i t t l e  Weary Ridges. 

systemat ic  r e c o r d  and comp i la t i on  o f  a l l  sur face  data 

a v a i l a b l e  d i d  n o t  e x i s t .  

However, a 

Therefore, t h e  e n t i r e  lease area was t raversed sys temat i -  

c a l l y  by a team o f  one o r  two geo log is t s  supported b,y one 
f i e l d  a s s i s t a n t  between J u l y  and October, 1975. 

A l l  s i g n i f i c a n t  ou tc rops  o f  t h e  area a r e  be l i eved  t o  be 

mapped and s t r a t i g r a p h i c  and s t r u c t u r a l  f ea tu res  recorded now. 

Th is  i n f o r m a t i o n  compi led by PAUL DYSON CONSULTANTS, Calgary,  

was recorded on: 

(a )  one s e t  o f  14 geo log ica l  sur face  maps a t  

a sca le  o f  1 "  : 200' (1:2,400) 

(b )  16 measured sec t ions  75 A - 7 5  P ( w r i t t e n  

d e s c r i p t i o n s )  

( c )  15 measured sec t ions  75 A - 75 P ( s t r a t i g r a p h i c  

1 ogs) 

(d )  one s e t  o f  s t r u c t u r a l  sec t ions  a t  sca les o f  

1":200'  (1:2,400) and 1" :400 '  (4,800). 

From t h i s  bas i c  i n f o r m a t i o n  synop t i ca l  maps a t  sca les o f  

1":400'  (1"4,800) and 1 " : l  ,000' (1  :12,000) were developed. 
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3.1.3 Coal S t r a t i g r a p h y  

Cross s e c t i o n s  were developed f o r  t h e  e n t i r e  open p i t  a rea  
( a l t e r n a t i v e s  "A" and " C " )  a t  a s c a l e  of 1" :50 '  ( l "600)  

and a spacing of 2,000' (600111) i n  NS-direct ion.  A subdivis ion 
i n t o  50 '  (15m) benches proved adequate .  A l l toge the r  10 
cross-sections a r e  e x i s t i n g  covering t h e  area between pos i t i ons  
180tOO and 360+00. 
performed e a r l i e r ,  and t h e  missing information i n  p a r t i c u l a r  
i n  t h e  western p a r t  of t h e  a rea  was gained by ELCO's 1975 
d r i l l i n g  program. 
(No.260+00) i s  contained i n  Appendix 1 .  
was made t o  develop a bench map for t h e  lowest leve l  of a 
f u t u r e  open p i t  (400 '  = 120 m below v a l l e y  f l o o r )  and  f o r  
i t s  widest bench (No. 7 = 100'  = 30 m below v a l l e y  f l o o r ) .  
Both the bench-maps show the seam development along s t r i k e  in  
the future p i t .  

These a r e  mainly based on d r i l l i n g  work 

As an example one complete c ros s - sec t ion  
Then, t h e  at tempt  

3 .1 .4  Dr i l l ing  and Sampling 

Most of  t h e  diamond d r i l l i n g  was performed by LONGYEAR 44- 
rigs (operated by TONTO D R I L L I N G  LTD. and L O N G Y E A R  CANADA 
LTD.) a s  c o n t r a c t o r s .  
programs i n  time u p  t o  two more r i g s  of t h e  same type were 
c a l l e d  i n  e a r l y  November, 1975. 

To comolete t h e  supplementary d r i l l i n g  

The rigs were e s t a b l i s h e d  on pads prepared b y  a bul ldozer  
e x a c t l y  on or as close a s  poss ib l e  t o  t h e  survey-mark 
f o r  t h e  r e l evan t  hole .  

Bentonite-mud was used f o r  d r i l l i n g ,  and water gene ra l ly  could 
be supplied by pumping from nearby l i t t l e  water courses .  Only 
a few holes loca t ed  on Big Weary Ridge requi red  water - t rucking .  

D r i l l i n g  commenced w i t h  t r i c o n e - b i t s  t h r o u g h  the overburden 
( g l a c i a l  t i l l s )  down t o  t h e  bedrock o f  t h e  coal measures 



b 

36 

(between 10 and 90'/3-27m) 

Casing of 3 15/16" (100 mm) was built in, and diamond 
drilling continued with HQ (63.5 mm) wireline coring equipment. 
Average life-time of a bit was 400 - 600' (120 - 180 m ) .  

Average core-recovery with approximately 100% in rock and 
90 - 100% in coal proved satisfactory. 

After completion of each hole 

gamma-raylneutron logging 
sidewall-densilogging 

was conducted by ROKE OIL ENTERPRISES Ltd., Calgary. 

Then, the rig was moved to the next location with the 
assistance of a bulldozer. 

Casings were lifted from the hole with the shield of the 
bulldozer, and the exact location of the drill-hole was 
marked for later surveying by placing a log into the hole. 

To prevent uncontrolled circulation of water, air and gas 
in a potential underground mining situation bore-holes 
from section 150+(10 to the South were refilled with cement 
from the bottom to surface. 

Reclamation of the drill-pads was performed by the bulldozer 
again. 
and seeded according to instruction received from the 
reclamation branch of the B.C. Department for Mines and 
Petroleum Resources. 

Later the access-roads and drill-pads were fertilized 

During the drilling diamond-cores were placed in wooden core- 
boxes and marked durably. 
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The cores were logged by a geologis t ,  and s t r a t ig raph ica l ,  
sedimentological and s t ruc tura l  features  recorded in a 
core-description. 

Intersections of coal seams and s p l i t s  a f t e r  recording t h e i r  
depths, recovery and geological features  were packed in to  
heavy duty plastic-bags,  labelled and  dispatched to  the coal-  
laboratory f o r  fur ther  t e s t ing .  
s p l i t  was t reated as a uni t  and, therefore ,  any analysis r e s u l t s  
received l a t e r  a r e  t o  be considered representative fo r  a n  
e n t i r e  seam or s p l i t  as recovered. 
presents a coal thickness of approximately 5 '  ( 1 . 5  m )  in- 
cluding partings of u p  t o  3 '  (90 cm). 

Generally each seam or  

The average sample re- 

For documentation and to  comply with the relevant regulations 
o f  the B.C. Mines Department the core-boxes were hauled t o  
SCURRY'S core-storage f a c i l i t i e s  located a t  Blairmore, 
Alberta, and stored there .  

A complete documentation fo r  each borehole was established 
comprising 

o s t ra t igraphic  log (core descr ip t ion) ,  
o coal analyses sheets ,  
o gammaray / neutron log, 
o densilog, 
o coal laboratory assay-sheets, 
o da i ly  d r i l l i n g  records of the 

contractor .  
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3.1.5 Tunneling & Sampling 

Tunneling work and combined bulk-sampling was performed 
by TRINA MARIE MINING L T D . ,  Blairmore, as a contractor.  

For t h i s  purpose 

o 

o 

exis t ing tunnels had t o  be reopened, 
new a d i t s  had t o  be driven t o  replace 
collapsed old tunnels,  

locations.  
o new tunnels had to  be driven a t  new 

A t  exis t ing tunnels work generally commenced with cleaning 
the s i t e  and r ehab i l i t a t i cg  the portal s t ruc ture .  A t  new 
tunnel-s i tes  a ver t ica l  face was cut in to  the g r o u n d  by the 
bulldozer creating the s i t e  f o r  the tunnel entrance and a 
platform with an access road in f ront  of i t .  New ad i t -  
s i t e s ,  elevations and d i rec t ions  were surveyed before or 
upon completion of tunnel i n g  . 

Then, i n  exis t ing a d i t s  the water was drained, collai3sed 
sections cleaned and rot ten support replaced by f resh timber 
u n t i l  the tunnel ' s  face was reached. 

New tunnels required timbering and support of the portal 
and the area adjacent t o  i t .  

From the exis t ing i . e .  o l d  coal-face tunnels were driven 
ahead along the s t r i k e  of the seams between 19 a n d  60 '  
( 5 .8  - 18 m )  t o  secure extract ion of b u l k  samples from a n  
en t i r e ly  onoxydized s i t e .  To ascer ta in  t h i s ,  coal-samples 
in 5 '  ( 1 . 5  m )  in te rva ls  were taken along the new ad i t s  and  
lab- tes ted fo r  F.S.I. 



Cross -cu ts  f o r  b u l k - s a m p l i n g  were d r i v e n  a t  a d i s t a n c e  

f r o m  t h e  o l d  f a c e  ( p o r t a l  r e s p e c t i v e l y  w i t h  new a d i t s ) ,  

where F . S . 1 . - t e s t i n g  showed a t  l e a s t  t h e  same o r  even b e t t e r  

r e s u l t s  t h a n  o b t a i n e d  by  p r e v i o u s  work .  

B e f o r e  e x t r a c t i o n  o f  a b u l k  sample t h e  f a c e  o f  t h e  r e l e v a n t  

c r o s s - c u t  was p u t  v e r t i c a l  and c leaned .  The f l o o r  was l i n e d  
w i t h  p l a s t i c  f o i l ,  and t h e n  a channe l  sample was t a k e n  

i n c l u d i n g  p a r t i n g s  o f  up t o  3 '  (90 cm) t h i c k n e s s .  

d i l u t i o n  i n  a f u t u r e  open p i t  m ine  k '  (15  cm) o f  t h e  hang ing  

w a l l  r o c k  r e g a r d l e s s  o f  i t s  hardness  was i n c l u d e d  i n t o  t h e  

sample. I n  case o f  a h a r d  f o o t w a l l  i . e .  sandstone no f o o t -  

w a l l - r o c k  was sampled. 

( s h a l e ) ,  however, a l s o  % '  (15 cm) were i n c l u d e d  i n t o  t h e  

sample. 

r e g u l a t i o n  was a p p l i e d .  

To s i m u l a t e  

I n  case o f  a s o f t  f o o t w a l l - r o c k  

I n  case o f  p a r t i n g s  t h i c k e r  t h a n  3 '  (90  cm) t h e  same 

S i m u l t a n e o u s l y  w i t h  t a k i n g  t h e  channe l  sample t h e  p e t r o -  

g r a p h i c ,  s t r a t i g r a p h i c  and s t r u c t u r a l  f e a t u r e s  were mapped 

and reco rded .  

I n  p r e p a r a t i o n  o f  t a k i n g  t h e  bulk sample t h e  e x i s t i n g  f l o o r  
o f  t h e  c r o s s - c u t  was c l e a n e d  and a few h o l e s  were d r i l l e d  i n t o  

t h e  f a c e  and charged w i t h  e x p l o s i v e s .  

o f  t h e  M i n e s - I n s p e c t o r  MONOBEL # 4 had t o  be used i n  c o a l ,  

and FORSITE 40% i n  r o c k .  

Due t o  i n s t r u c t i o n  

The purpose o f  t h e  b l a s t i n g  was t o  l o o s e n  t h e  c o a l  f o r  l a t e r  

r e c o v e r i n g  o f  t h e  m a t e r i a l  w i t h  t h e  a i r - p i c k .  

P a r t i c u l a r  c a r e  was t a k e n  t o  secu re  t h a t  t h e  samole was 

e x t r a c t e d  a t  c o r r e c t  p r o p o r t i o n s  i . e .  t h a t  t h e  t h i c k n e s s  

o f  t h e  b l o c k  was everywhere  t h e  same, t h e  f l o o r  and r o o f ,  

t h e  hang ing  w a l l  and f o o t w a l l - f a c e s  were p a r a l l e l .  The 

bu lk -samp le  i n c l u d e d  a l l  p a r t i n g s  and h a n g i n g w a l l / f o o t w a l l  

m a t e r i a l  as i n c l u d e d  i n  t h e  p receden t  channel-sample.  
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No loose m a t e r i a l  was l e f t  i n  t h e  cross c u t  a f t e r  ex- 

t r a c t i o n  o f  the  bu l  k-sample. 

Then, f o r  c o n t r o l  another channel-sample was taken from 

t h e  new face  under t h e  same procedures a s  o u t l i n e d  above. 

The bulk-sample was loaded and hauled t o  the  tunnel  entrance 

on a wheel-barrow. The ma te r ia l  was dumped on a s i t e  appriztx. 

15 x 15 '  (4.6 x 4.6 m) covered w i t h  s t rong  p l a s t i c  f o i l  t o  

prevent  d i l u t i o n  from t h e  ground. 

t h e  sample on a t r u c k  by a 1 cby (0.76 cbm) f ron tend loader  

and t o  prevent  pene t ra t i on  o f  t h e  f o i l  by load ing  operat ions 

t h e  f o i l  again was covered by 10 x 10 '  ( 3 x 3 m) o f  k'' (12 mm) 

plywood. 

To f a c i l i t a t e  re load ing  o f  

Channel-samples were packed i n t o  s t rong  sample-bags, l a b e l l e d  

and dispatched t o  t h e  coal  l a b .  

- The bulk-sample a f t e r  l oad ing  on a tandem t r u c k  (13 tons 

capac i t y )  was covered w i t h  a t a r p o l i n  t o  prevent  loss  o f  
f i ne -ma te r ia l  du r ing  t r a n s p o r t ,  and hauled t o  the  l ab .  On 

i t s  way the  loaded t r u c k  passed a weight -sca le,  and 
t h e  q u a n t i t y  o f  each i n d i v i d u a l  l o a d  was es tab l i shed.  

Upon complet ion o f  sampling t h e  tunne l -po r ta l  was c l i -xed 

accord ing t o  t h e  p r e v a i l i n g  r e g u l a t i o n s ,  t h e  t u n n e l - s i t e s  

c leaned and rec la imed as requested by the  a u t h o r i t i e s .  

A complete documentation on each a d i t  sampled was compiled 

compr is ing 

o updated map o f  tunne l  and e x t r a c t i o n  s i t e ,  

o s t r a t i g r a p h i c  l o g  o f  t h e  seam tes ted ,  

o coal  l a b o r a t o r y  assay-sheets on: 

F S I - t e s t i n g  a long s t r i k e  o f  seam, 

channel samples, 

bu l  k samples. 
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3.1.6 

Trenching work was performed by McMEEKIN CONSTRUCTION L td . ,  

Rocky Mountain House, and the  e x t r a c t i o n  o f  bu l k  samples 

by personnel o f  T R I N A  MAREE M I N l N G  L t d .  

Work commenced w i t h  survey ing t h e  ends o f  each t rench 

and marking t h e  l i n e  connect ing bo th  t h e  ends. 

Then, a c a t e r p i l l a r  f i r s t  c l ea red  wood and t imber  f rom 

t h e  t rench  area p i l i n g  up the  m a t e r i a l  c lose  t o  one edge 

o f  t h e  t rench.  

Upon t h a t  approx imate ly  1 ' (30 cni) t o p - s o i l  was removed and 
pushed away approx imate ly  100' (30m) t o  t h e  opoosite s ide .  On 
t h a t  s t r i p  about 100'  (30 m) wide a backhoe commenced w i t h  

excavat ing  a t rench  approx imate ly  10 '  (3  m) wide through the  

overburden i n t o  t h e  s o l i d  bedrock opening t h e  t rench  

approx imate ly  10 '  ( 3  m) deep on t h e  average. 

The excavated m a t e r i a l  was dumped immediately besides o f  

t h e  t rench.  

Then, t h e  e n t i r e  t rench  was mapped g e o l o g i c a l l y ,  and s t r a t i -  

graphic ,  l i t h o l o g i c  and s t r u c t u r a l  f ea tu res  recorded i n  a 

drawing scaled a t  1 " : lO '  (1:120).  

L a t e r  se lec ted  sec t i ons  o f  t h e  t renches bear ing  coal  warns  and 

s p l i t s  cons idered workable were deepened t o  t h e  e x t e n t  t h a t  

e n t i r e l y  unox id ized coa l  was encountered. 

To c o n t r o l  t h e  grade o f  o x i d a t i o n  channel samples were taken 

a t  i n t e r v a l s  o f  approx imate ly  3 '  (1  m) depth and tes ted  i n  

t h e  f i e l d - l a b  fo r  F . S . I .  



When t h e  optimum coa l  q u a l i t y  was uncovered, i . e .  when F.S.1.- 

values proved opt imal  (8+) o r  b e t t e r  than recorded i n  M . K . ' s  

t renches t h e  r e l e v a n t  coa l  seam/sp l i t  was prepared f o r  e x t r a c t i o n  

o f  t h e  bu lk  sample. 

The face was cleaned and p u t  v e r t i c a l .  

i n t o  t h e  t rench c lose  t o  t h e  sampl ing-s i te ,  and a p l a t f o r m  

prepared. 

An access ramp was c u t  

Before e x t r a c t i o n  o f  t h e  b u l k  sample t h e  f l o o r  i n  f r o n t  o f  t h e  

face  was covered w i t h  p l a s t i c  f o i l ,  and a channel samole taken 

across t h e  e n t i r e  seam. 

seam the  channel sawple rep resen t ing  one seain was composed f rom 

severa l  i n d i v i d u a l  sp l i t -samples  recovered a t  c o r r e c t  p ropor t i ons  

i . e .  due t o  s p l i t  th ickness .  

I n  case o f  severa l  s p l i t s  w i t h i n  one 

I n  o rder  t o  s i m u l a t e d i l u t i o n  i n  a f u t u r e  open c a s t  mine a t h i c k -  

ness o f  % (15 cm) o f  t h e  hanging w a l l  rock  was inc luded  i n t o  t h e  

sample. I n  case o f  a hard  rock  f o o t w a l l  no m a t e r i a l  o f  t h i s  k i n d  

was added t o  the  sample. However, i n  case o f  s o f t  rock  under ly in !  

a seam o r  s p l i t  

o f  up t o  3 '  (90 cm) th ickness  were t r e a t e d  as p a r t  o f  t h e  seam 

and sampled e n t i r e l y .  

i n  th ickness  t h e  above r u l e  was app l i ed .  

(15 cm) o f  t h i s  rock  was inc luded.  

I n  case o f  p a r t i n g s  o f  p lus  3 '  (90 cm) 

P a r t i n g s  

Then, the  q u a n t i t y  o f  coa l  r e q u i r e d  f o r  t h e  b u l k  sample was ex- 

t r a c t e d  w i t h  t h e  pickhammer and t h e  m a t e r i a l  shove l led  t o  t h e  

p l a t f o r i n  covered w i t h  p l a s t i c - f o i l  and plywood. I n  c a s e  o f  

severa l  s p l i t s  making u p  one seam, the  s p l i t s  were sampled 

i n d i v i d u a l l y  a t  t h e  p r o p o r t i o n  o f  s p l i t  th ickness  i n c l u s i v e  

d i l u t i o n .  Then, t h e  i n d i v i d u a l  sp l i t -samples  were composed t o  on€ 

bulk-sample rep resen t ing  t h e  r e l e v a n t  seam. 

P a r t i c u l a r  care  was taken t o  secure t h a t  t he  sainpl-, n c  were ex- 

t r a c t e d  a t  c o r r e c t  p ropor t i ons  w i t h i n  each o f  t he  s o l i t s  i . e .  

t h a t  th ickness  and depth o f  t h e  b lock  r e c o v e r d  everywhere was the 

same, t h e  l a t e r a l  faces  were p a r a l l e l  and hanging and f o o t w a l l s  

as w e l l .  
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Each b u l k  sample contained a l l  partings and hangingwall / 
footwall material as  included into the precedent channel 
sample. 
sampl i ng face.  

No loose and surplus material was l e f t  a t  the 

Then, for  control another channel sample was taken from the 
new face of each seam / s p l i t  under the same procedures as 
outlined above. 

Channel samples were packed into heavy-duty sarnplebags, 
labelled and  dispatched t o  the coal lab.  

The b u l k  sample was loaded with the 1 cby ( 0 . 7 5  cbm) 
frontend loader from the platform into the tandem-truck 
carrying u p  t o  13 s t  per load a t  the inaxirnum a n d  iiauled t o  the 
coal lab.  To prevent the loss of f ine  material during 
t ransport  the load was covered by a t a rpol in .  
lab the truck passed a weight-scale a n d  the quantity of the 
load was established. 

On i t s  way t o  the 

Upon completion of sampling r e f i l l i n g  o f  the trench commenced 
sectionwise. First ,  the bulldozer pushed back any wood and  

timber piled u p  a t  one s ide of the trench. 
bulldozer dumped the loose material excavated from the trench 
by the backhoe. After level l ina the s i t e  the topsoil Diled 
u p  a t  a distance from the trench was pushed and  dis t r ibuted 
a t  eqlral proportions over the en t i r e  area.  

On  t o p  o f  t h a t  the 

Where necessary the actual s i tua t ion  o f  the trench was surveyed 
again. 

Later, the e n t i r e  disturbed surface was spread with 16-20-0 
or 23-23-0 f e r t i l i z e r  respectively,  a t  a r a t e  of 300 lbs / acre 
(336 kg / ha) and seeded with grass and  clover a t  a r a t e  of 
40 lbs / acre ( 99 kg / h a )  as requested by the Reclamation 
Branch o f  the B.C. Department of Mines. 
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A complete documentation on each t rench  and seam sampled 

was compi led compr is ing 

o face-map o f  t h e  t r e n c h  

o s t r a t i g r a p h i c  l o g  o f  t h e  seam t e s t e d  

o coa l  l a b o r a t o r y  assay-sheets on:  

F . S . I .  t e s t i n g  f rom sur face  t o  depth, 

channel samples, 

bu l  k sampl es . 
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3.2 Coal Analysis 

3.2.1 Borehole - Samples 

The flowsheet fo r  the borehole samples i s  largely s e l f -  
explanatory, b u t  t h i s  br ief  commentary may c l a r i f y  some 
areas.  

Both borehole and channel samples arrived in closed p las t ic  
bags containing from 6 kg t o  20 kg of coal.  This coal was 
f i r s t  a i r  dried pr ior  t o  being crushed in a j a w  crusher 
and sub-sampled f o r  the fur ther  work outl ined. 

Any coal of +" x 0 (0-6 m m )  s i ze  was pulverized in a cornmill t o  
minus 10 mesh (1.68 m m )  before being s p l i t  t o  a l e s se r  quantity. 
Samples fo r  petrographic and Hardgrove Grindabili ty analyses 
were pulverized in stages from '2 x 0 (0-6 m m )  by using the 
cornmill a t  progressively smaller and smaller se t t ings  between 
screening t o  the appropraite s i zes .  

A t  f i r s t  the top-size requested by Elco fo r  petrographic 
analysis  was 16 mesh ( 1  m m )  b u t  was l a t e r  changed t o  
10 mesh (1.68 m m ) .  The analyt ical  s i z e  fo r  the Hardgrove 
i s  +" x 0 (0-6 mm) coal s tage ,  crushed so tha t  the portion pass- 
ing t h r o u g h  a 14  mesh (1.19 m m )  screen a n d  being retained 
on a 28 mesh (0.66 mm) screen i s  used fo r  the t e s t .  

Prepared coal fo r  petrographic analvsis  which was l e f t  
over from preparing pe l l e t s  was sealed in p las t ic  
containers and  sent t o  R . A . G .  in Germany for  possible 
l a t e r  t e s t ing .  

The f l o a t s  a t  1.50 S.G. composite was made uo from, 
a )  the li'' x 0 (0-6 m m )  f l o a t s  f o r  dilatometer a n d  petrographic 
t e s t s ,  a n d  b )  
f o r  the remaining t e s t s .  

the pulverized minus 60 mesh ( 0 . 2 5  mm) 

All the r e s u l t s  were tabulated on forms. 
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CRUSH TO 1/4" (6.3rnm) 

T A K E  R E P R E S E N T A T I V E  RAW COAL SAMPLE SCREEtI  OUT 65 M E S H  ( O . 2 l m i )  
I I I & A N A L Y S E S  

P R O X I M A T E  

SULPHUR 

HARDGROVE 

1 PREPARE ( 2 )  MOUNTED SPEC I f l E N S  
FOR PETROGRAPHIC A N A L Y S E S  

~~~~ 

CRUSH G E N T L Y  TO 1014 (I.68rnrn) 

f lOUNT 6 GRAMS I N  R E S I N  

ELCO I I I I 4 I N G  L T D .  

1975 - 
BOREHOLE SAI lPLE T E S T  PROCEDURE 

FLOWSHEET 

.1.40, 1.50, 1.60 S . G .  

. A S H  (EACH F R A C T I O N )  

1.40 & 1.50 F R A C T I O N  O f l L Y  

SULPHUR 

V O L A T I L E  MA1:'R 

110 I STUEE 

C u l l .  1.50 FLOAT 

F.S. I .  

PHOSPHOROUS 

I R U H R  D I ILATOI1ETER 

LPETROGRAPHIC SPEC I f l E N  
A S  It1 ( A )  
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3.2.2 Channel-Samples 

Channel-samples as r e c e i v e d  f r o m  Canada ( B i r t l e y  Eng ineer ing )  

were a i r - d r y e d  and t h e  m o i s t u r e  determined.  

Then t h e  sample was s p l i t  f o r  raw-coal  and c l e a n - c o a l  a n a l y s i s .  

Raw Coal A n a l y s i s :  

and s p l i t .  

was recove red  f o r  g r i n d a b i l i t y  t e s t i n g .  

f u r t h e r  crushed t o  minus 0.2 mm, f o l l o w e d  by a f u l l  s c a l e  raw-coa 

a n a l y s i s  ( m o i s t u r e ,  ash, v o l .  m a t t e r ,  s u l p h u r ,  phosphorous, 

c a l .  va lue ,  ash f u s i o n  and ash a n a l y s i s ) .  

The m a t e r i a l  was crushed t o  minus 2.0 mm 
From one p a r t  o f  t h e  sample t h e  1.2-0.6 mm f r a c t i o n  

The o t h e r  s p l i t  was 

C lean  Coal A n a l y s i s :  The m a t e r i a l  was screened a t  0.2 mm, and 

u n d e r s i z e  ana lysed  for ash and s u l p h u r .  

c e r t a i n  p r o p o r t i o n  was s e t  a s i d e  f o r  possible doub le -check ing .  

Then t h e  o v e r s i z e  m a t e r i a l  underwent s i n k - f l o a t  a n a l y s i s ,  sep- 

a r a t i n g  a t  g r a v i t i e s  o f  1.45 and 1 .8  S .G.  r e s p e c t i v e l y .  F o l l o w -  

i n g  t h a t  t h e  r e s u l t i n g  t h r e e  g r a v i t y  f r a c t i o n s  were crushed 

t o  minus 2.0 mm f i r s t .  

From the o v e r s i z e  a 

The 1 .45  S.G. f r a c t i o n  was s p l i t  i n t o  t h r e e  p a r t s .  

f u r t h e r  reduced t o  minus 1.0 mm f o r  l a t e r  macera l  a n a l y s i s  

and r e f l e c t i o n  measurements. The second was reduced t o  minus 

0 .4  mm f o r G i e s e l e r  f l u i d i t y  t e s t i n g .  The t h i r d  p a r t  was 

c rushed  t o  minus 0.2 mm f o r  a subsequent f u l l  s c a l e  c l e a n  

c o a l  a n a l y s i s  (ash, s u l p h u r ,  v o l .  m a t t e r ,  phosphorous, F.S.I., 
R u h r - D i l a t o m e t e r  t e s t i n g ,  carbon, hydrogen, n i t r o g e n ,  c a l .  

v a l u e  and ash f u s i o n ) .  

One was 

The 1.45 - 1.8 and + 1.8 S . G .  f r a c t i o n s  were crushed t o  minus 

2.0 mm and f i n a l l y  0.2 mm f o r  subsequent ash and s u l p h u r  

ana 1 y s  i s . 

Analyses r e s u l t s  ( s i z i n g ,  g r a v i t y ,  assay )  were r e c o r d e d  on f o r m  

sheets.  
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- 
a t  1.45/1.8 S.G. 

S p l i t t i n g  t m 

ELK R I V E R  COAL PROJECT 

Flow Sheet f o r  Labora tory  T e s t i n g  

I - 6 . 3  rnm 1 
I ' I o i  ture 

o f  Channel Samples hy R.A.G. A i r  Dry inq  

I S p l i t t i n g  

No i  s t u r e  
Ash 
Vo l .Ma t te r  
Su lphu r  
Phosphorous 
Cal. Value 
Ash Fus ion  
Ash A n a l y s i s  

t 
I Crushing 

-0.2 m I 
I 

I 1 

I S p l i t t i n g  + 
Crushing Crushing Crushing - 1 mm - 0.4 mm - 0.2 rnm 

4 I I Ash 1 '  
Maceral-A. Max. Ash Ash 
Ref lec tance F l u i d i t y  Su lp j iu r  Sulphur  Sulphur 

( G i e s e l e r )  v o i  . M a t t .  
Phosph. 
FS I 
I f i l a t ,  

(Ruhr-Di  1.) 
Carbon 
Hydrogen 
N i trvw 
Cal .Value' 
Ash Fusion 

F igu re  3 
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3 . 2 . 3  B u l k  - Samples 

Sampl i ng : 

The responsibi l i ty  fo r  the handling of the b u l k  samples 
began fo r  BIRTLEY ENGINEERING (CANADA) L t d . ,  u p o n  delivery 
t o  the Coal Science & Minerals Testing Division p l a n t  
s i t e .  
f o r  reception of the truck load l o t s .  
del ivery,  the bulk sample was thoroughly homogenized 
by using a f ron t  end loader in a fashion simulating the 
coning and quarterinq technique unt i l  the desired s p l i t s  
were extracted. 

A s tee l  mixing p l a t e ,  10 m x 1 2  rn, was made avai lable  
Upon completion of 

The reserve raw s p l i t  and the retained coal fo r  the Elco 
and  Stelco composite washes was placed in poly-lined 
barrels  with dry-ice,  and  stored outdoors. 
was l a t e r  omitted upon being advised by Elco).  
of 588 drums o f  raw coal were in storage before any 
composites were made. 

(The dr,y-ice 
A t o t a l  

The twelve barrels  f o r  coal reserved fo r  washability 
work were processed according t o  the flow sheet 
(Figure 4 
The remaining coal was washed immediately a f t e r  sampling 
in  the three c i r c u i t  p i l o t  plant .  

) as soon a f t e r  sampling as was practicable 

Washability Work: 

Prior t o  primary screening, the samples were weighed 
on a TOLEDO platform scale  with a capacity o f  250 kq.  

The large (5  cm range) s i z e  analysis  was perforred 
manually on square opening, wire mesh screens 120 cm x 
240 cm i n  dimension. Fine screenin!, i . e .  28 il x 0 
( .60 mm x 0 )  was performed on a vibrating deck screen 
or  by using standard 8" (20.3 cm) diameter tes t ing  
sieves in conjunction with a ro-tao. 
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I DRUM 
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Drying was accomplished by using a fan circulated 
cabinet or  a concrete drying pad with e l e c t r i c  heating 
co i l s  imbedded below the surface.  I n  e i t he r  case the 
heat generated d i d  not exceed 35' - 40' C.  

To subsample coal larger  t h a n  the 0.5" ( 1 . 2 7  cm) t o p -  
s i ze ,  the manual coning and quartering method was used 
whereas f o r  smaller top-size coa l ,  t o t a l l y  enclosed 
s p l i t t e r s  with s t a in l e s s  s tee l  grids 3/4" (1.90 ciii) or 
3/8" (0.95 cm) a p a r t  were used as  dictated by sample 
bulk and top-size.  

Coarse coal (+ 3/4" / 1.90 cm) was crushed for  the purpose 
of subsampling by e i the r  a 3" x 5" laboratory j aw crusher 
or the 5" x 8" plant jaw crusher. 
with a top-size of less  than &" (0.64 cm) was effected 
by use of a serrated p la te  motorized cornmill. This 
cornmill was a l so  used f o r  stage crushing o f  samples 
s la ted f o r  petrographic analysis and  Hardgrove Grindabili ty 
t e s t s .  

Comminuation o f  coal 

Samples which required the analyt ical  s i ze  consist  of 
minus 60 M (0.25 mm) were pulped by using a Holmes per- 
forated screen, impeller type pulverizer,  t o t a l l y  en- 
closed t o  eliminate dusting loss .  
samples were placed in  p l a s t i c  conta;ners iqith a i r  t i gh t  
snap  tops,  on which the ident i f ica t ion  was recorded. 

These pulverized 

Float-sink l iquids  of appropriate grav i t ies  were made 
u p  by u s i n g  proportions of iosol 2429 (0.78 S . G . ) ,  

perchlorethylene (1.62 S.G.) and  certigrav (2.20 S.G.). 
(Certigrav i s  a dibromo-ethane based organic l i qu id ) .  
The s i z e  o f  the  apparatus f o r  performing f loat-s ink 
separations necessarily varies with the top-size of the 
coal being t reated and the top-size d i c t a t e s  the  mininiuin 
weight of sample t o  be used. 

Program was Performed using containers as iarqe a s  

The f loat-s ink .For th i s  
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75 l i t r e  capacity fo r  the 2" top-size coal ,  and  as 
small as  separatory funnels of 2 l i t r e  capacity for  
28 M top-size coal .  

Washability curves were drawn from primary d a t a  for  the 
2" x %'' (5.1 cm x 1.27 cm) raw coal as well as fo r  the 
3/4" x 28 M (1.90 cm x 0.59 cm) a n d  28M x 65M (0.59 cm x 
0.21 cm) crushed t o  minus 3/4" raw coal .  

The k'' x 28 M (1 .27  cm x 0.59 cm) raw curves were drawn 
from calculat ions derived from the washability r e su l t s  
aforementioned, and simulate the removal of material 
from the 3/4" x 28 M coal which was introduced from the 
2" x 3/4" raw coal being crushed t o  minus 3 /4" .  
t o  accepting t h i s  procedure, i t  was found tha t  the amount 
of 3/4" x %" material found in the raw, crfished t o  
minus 3/4", was in the  range of 2% and  could be con- 
sidered negl igible .  I t  was a l so  assumed fo r  the purpose 
o f  the  calculat ions,  t h a t  the amount  of '5'' x 28 mesh 
raw would be in the same range as the 3/4" x 28 mesh 
crushed and the  to t a l  of the 2" x k'' and  3/4" x 28 mesh 
would equal 100%. 

Prior 

The washability fo r  3/4" x 28 mesh, 28 mesh x 65 mesh 
and the 65 mesh x 0 raw cl-ushed coal was deemed necessary 
in order t o  compare the r e su l t s  of the plant washed fo r  
which 3/4" x 0 coal forms the feed. These s izes  dove- 
t a i l  with the plant heavy-media, water cyclone a n d  f ro th  
f lo t a t ion  c i r c u i t s .  

P i lo t  Plant Washing: 

Figure 5 i s  the flowsheet of the Coal Science & Minerals 
Testing p i l o t  p l a n t .  Raw coal i s  dumped by a frontend 
loader i n to  a hopper a t  g round  l a e l ,  which kas a k a v y  
2" square screen ins ta l led  to  ensure t h a t  the  bucket 
e levator  receiving the feed does n o t  handle oversize 
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m a t e r i a l .  The 2"  o v e r s i z e  c o a l  i s  crushed manua l l y  t o  pass 

t h e  2" screen,  b u t  "rock" i s  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 s h a l e  f o r  t h e  heavy media c i r c u i t .  

e l e v a t o r  d i s c h a r g e s  t h e  minus 2" f e e d  a t  a r a t e  o f  

5 t o  7 m e t r i c  t o n s  p e r  hour,  i n t o  a r o t a r y  3/4" screen 

on t h e  t h i r d  deck. The 3/4" o v e r s i z e  f a l l s  v i a  a c h u t e  

i n t o  a 5" x 8" j a w  c r u s h e r  where i t  i s  crushed t o  minus 

3/4" and r e c y c l e d  t h r o u g h  t h e  f e e d  system. 

sc reen  u n d e r f l o w  i s  washed w i t h  w a t e r  o n t o  a 28 mesh 

s i e v e  bend and s l o t  sc reen  f o r  d e s l i m i n g .  

The bucke t  

The 3/4" x 0 

The 3/4" x 28 mesh c o a l  i s  t h e  f e e d  t o  t h e  14" DSM 

Heavy Media come on t h e  second deck. 

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  t u b e  a t  a p r e s s u r e  o f  9 t o  10 2 . S . I .  
f l o w  and u n d e r f l o w  Droducts  a r e  d i scha rged  o n t o  a common, 

b u t  s p l i t  28 M s l o t  sc reen  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 t a n k s  d i r e c t l y  below. 

A d d i t i o n a l  c l e a n  s p r a y  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  on t h e  c l e a n  p r o d u c t .  The c l e a n  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  b y  means o f  i n d i v i d u a l  

chu tes  f o r  we igh ing .  

The s l u r r y  o f  c o a l  

The ove r -  

The d i l u t e  medium i s  pumped t o  a t h i c k e n i n g  cone on t h e  

t h i r d  deck f r o m  where i t  i s  f e d  t o  a 30" magne t i c  sepa- 

r a t o r .  The r e c o v e r e d  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  medium t a n k .  

i s  m o n i t o r e d  manual ly ,  u s i n g  a d e n s i t y  me te r ,  and ad- 

j u s t e d  f o r  l o s s  by add ing  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 .  

The s p e c i f i c  g r a v i t y  o f  t h e  medium 

The 28 M 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 o  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  w a t e r  c y c l o n e  system. 
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Coal t o  t h e  6"  DSM w a t e r  c y c l o n e  i s  oumped a t  a p u l p  

d e n s i t y  o f  10% t o  20% 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  20 F.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 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 u n d e r f l o w  o r  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 n e s s  w h i l e  t h e  o v 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 o v e r -  

f l o w  i s  t h e  w a t e r  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  65M 

o v e r s i z e ,  and 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  de- 

w a t e r i n g .  

The s i e v e  bend u n d e r f l o w  f l o w s  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  f e e d  tank ,  f r o m  where i t  i s  pumped t o  t h e  

20' - 8" cyc lone .  T h i s  t h i c k e n i n g  cone serves a dual  

purpose; 1) 
t h e  f l o t a t i o n  feed .  2 )  i t  p r o v i d e s  a f e e d  o f  p r o p e r  

d e n s i t y  (20% - 30% s o l i d s )  t o  t h e  f r o t h  c e l l s .  

i t  removed u n d e s i r e a b l e  - 325 M s l i m e s  f r o m  

The f l o t a t i o n  c i r c u i t  c o n s i s t s  o f  two B i r t l e y - H u m b o l d t  

m u l t i - w o b b l e  c e l l s  i n  s e r i e s .  S ince  t h e s e  c e l l s  were 

i n s t a l l e d  on September 12, 1975, t h e r e  appears t o  be 

a marked improvement i n  t a i l i n g s  ash c o n t e n t s ,  i n d i c a t i n g  
e x c e l l e n t  r e c o v e r y  o f  f r o t h  p r o d u c t .  A r o t a r y  r e a g e n t  

f e e d e r  i n t r o d u c e d  4 : l  kerosene:  M e t h y l i s o b u t y l c a r b i n o l  

i n t o  t h e  c i r c u i t  a t  t h e  f e e d  e n t r y  p o i n t  f o r  b e t t e r  

c o n d i t i o n i n g .  

The t a i l i n g s  j o i n  t h e  wa te r  c y c l o n e  u n d e r f l o w  i n  t h e  

s t a t i c  t h i c k e n e r  t o  f o r m  t h e  t h i c k e n e r  t a i l s .  The 

f r o t h  e n t e r s  t h e  Eimco d i s c  f i l t e r  and i s  dewatered 

a l o n g  w i t h  t h e  s i e v e  bend o v e r f l o w  t o  f o r m  t h e  f i l t e r  
cake or  f i n e s  p r o d u c t .  

c o a l  a r e  combined t o  f o r m  t h e  c l e a n  c o a l  p r o d u c t  o r  

c l e a n  m i x .  T h i s  p r o d u c t  i s  ana lysed  as o u t l i n e d  i n  t h e  

f l o w  shee t  ( F i g u r e  4 ) .  

T h i s  and t h e  heavy media c l e a n  
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Each c i r c u i t  was sampled f o r  feed, product  and waste 

i n  a d d i t i o n  t o  t h e  0.25 mm s ieve  bend over f low and f i l t e r  

cake. 

Swel l ing  Index. Size analyses were performed on f i n e s  

c i r c u i t  samples a t  65 M and 100 M. 

Heavy Media Clean Coal and Shale, and the  water cyclone 

p lus  l O O M  over f low and under f low prov ide  t h e  necessary 

data t o  c a l c u l a t e  t h e  probable e r r o r  curves f o r  the  two 

c i r c u i t s .  A d e t a i l e d  summary o f  t h e  washing r e s u l t s  i s  
prov ided f o r  each seam. 

Each sample was analysed f o r  ash conten t  and Free 

F loa t - s ink  o f  the  

Unavoidably, due t o  t h e  h i g h  pressure aspect o f  t h e  

program, some a n a l y t i c a l  determinat ions a r e  miss ing ,  

as w i l l  be ev ident  f rom t h e  b lank spaces on the  f o r m s .  

Some o f  these de terminat ions  w i l l  be completed where 

samples a r e  a v a i l a b l e  and t h e  replacement sheets w i l l  

be forwarded a t  t h a t  t ime. 

The heavy media c lean coal  and the  f i l t e r  cake were 

thoroughly  homogenized and t h e  r e s u l t a n t  c lean mix 

sampled and analysed. A c lean coal  ana lys i s  sheet 

conta ins  t h e  requested determinat ions.  

For  sh ipp ing  purposes, c lean 45 g a l l o n  drums were double 

l i n e d  w i t h  po lye thy lene bags, t h e  coal  p laced i n t o  the  

b a r r e l s ,  a tag  f i x e d  i ns ide ,  and l i d s  secure ly  pu t  on. 

The d e s t i n a t i o n  was s t e n c i l l e d  on t h e  ou ts ide  o f  t h e  

drums, and a l l  t h e  drums save t h e  i n i t i a l  shipment 

p laced i n  b u l k  conta iners  f o r  overseas t r a n s p o r t .  
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3.3 Seam Development - and Coal Q u a l i t y  

I n  o r d e r  t o  summarize ELCO's t e s t  and e x p l o r a t i o n  r o s x l t s  

and t c j  compare them w i t h  e a r l i e r  f i n d i n g s  a d e s c r i p t i o n  o f  

t h e  f e a t u r e s  f o r  each i n d i v i d u a l  s e m  was prepared.  

T h i s  compr ises d a t a  on seam development ac ross  t h e  envisaged 

m i n i n g  a reas  as w e l l  as t h e  e n t i r e  p r o p o r t v  w i t h  rega rds  to 
seam t h i c k n e z s ,  number and t h i c k n e s s  o f  s p l i t s ,  r o c k t y p o  

and t h i c k n e s s  o f  p a r t i n g s ,  n a t u r e  o f  c o n t a c t s .  

A l s o  r e f e r e n c e  was made t o  c o a l  q u a l i t y ,  d i l u t i o n  and rep resen-  

t a t i v i t y  o f  b u l k  samples taken .  T h i s  i n f o r m a t i o n  i s  suppor ted  

by a summary a n a l y s i s  s h e e t  comparing r e s u l t s  o f  bo reho le ,  

channel  and b u l k  samples ( a r i t h m e t i c  ave rages ) .  

Coal r e s e r v e s  i n  p l a c e ,  r e c o v e r a b l e  and c l e a n  p r o d u c t  were 

r e p o r t e d  f o r  m i n i n g  a1 t e r n a t i v e s  

f i g u r e s  r e s u l t  f r o m  t h e  r e c o v e r y  expected f o r  t h e  r e l e v a n t  

seam when a 9.5% ash p r o d u c t  i s  t a r g e t e d  f o r  i n  a commercial 

p l a n t .  

"A"  and " C " .  The c l e a n  c o a l  

F o r  comparison TECHMAN and ELCO f i g u r e s  were reco rded .  

The same was done f o r  each compos i te  c o a l .  

F i n a l l y ,  g e n e r a l  c o n c l u s i o n s  were drawn f r o m  an  o v e r a l l  com- 

p a r i s o n  o f  bo reho le ,  channel  and b u l k  samples ana lyses  a r r i v i n g  

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

q u a l i t y  as r e c e i v e d  i n  a commercial  p l a n t  f r o m  b o r e h o l e  sample 

ana lyses .  
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3.4 Coal  Reserves C a l c u l a t i o n s  

3.4.1 Open P i t  Reserves 

W i t h i n  t h e  scope o f  a p r e f e a s i b i l i t y - s t u d y  p repared  by  

TECHMAN L t d .  i n  1975 m i n i n g  concep ts  f o r  an open p i t  were 

o u t 1  i n e d  between 

s e c t i o n s  180tOO and 370tOO ( A l t e r n a t i v e  " A " )  

s e c t i o n s  180tOO and 3 3 9 0 0  (A1 t e r n a t i v e  " C " )  

A c o a l  r e s e r v e s  & ove rbu rden  c a l c u l a t i o n  was per fo rmed by  

TECHMAN L t d .  f o r  b o t h  t h e  a r e a s .  T h i s ,  however, was based on  

s u b s t a n t i a l  i n t e r p o l a t i o n s  f o r  seams 12 t o  20 due t o  l a c k  o f  

s u f f i c i e n t  d r i l l i n g  d a t a  a v a i l a b l e  a t  t h a t  t i m e .  

ELCO's 1975 d i a m o n d - d r i l l i n g  program e l i m i n a t e d  t h e s e  gaps 

o f  i n f o r m a t i o n ,  and a new c o a l  r e s e r v e s  c a l c u l a t i o n  was 

under taken  b y  ELCO based on f i r m  and r e l i a b l e  da ta .  

F o r  b o t h  t h e  a l t e r n a t i v e s  "A" and " C "  c o a l  and overburden 

volumes were computed s e c t i o n  by s e c t i o n  a t  a 2,000' (600m) 

spac ing ,  and seam b y  seam w i t h i n  each o f  t h e  s e c t i o n s .  A l l  
measurements were  t a k e n  f r o m  s e c t i o n s  a t  a s c a l e  o f  1 " :50 '  

(1 : 600). 

W i t h  r e f e r e n c e  t o  s t a n d a r d s  o f  r e s e r v e s  c l a s s i f i c a t i o n  

i n t r o d u c e d  f o r  Canadian Coal Resources by  B . A .  L a t o r  Pi 

L.P. Chr ismas i n  1970 (see f o o t  n o t e )  t h e  c o a l  r e s e r v e s  as  

c a l c u l a t e d  and e s t a b l i s h e d  f o r  m i n i n g  a reas  "A" and " C "  i n  

t h i s  r e p o r t  may be c o n s i d e r e d  measured o r  p roven  r e s e r v e s .  
No te :  

Measured o r  Proven Resources 

Measured r e s o u r c e s  a r e  t h o s e  f o r  wh ich  tonnage i s  c o m u t e d  fi-om 
d imens ions  r e v e a l e d  i n  o u t c r o p s ,  t r e n c h e s ,  m ine  work ings  and d r i l l h o l e s .  
The p o i n t s  o f  o b s e r v a t i o n  and measurement a r e  so c l o s e l y  snaced, and 
t h e  t h i c k n e s s  and e x t e n t  of t h e  c o a l  a r e  so w e l l  d e f i n e d ,  t h a t  t h e  
computed tonnage i s  j u d g e d  t o  be a c c u r a t e  w i t h i n  20 w r c e n t  o f  t h e  t r u e  
tonnage. 
t o  demons t ra te  c o n t i n u i t y  o f  c o a l  d i f f e r s  f r o m  r e q i o n  t o  r e q i o n  

A l t h o u g h  t h e  s p a c i n g  o f  t h e  p o i n t s  o f  o % ? e r v a t i o n  necessary  

a c c o r d i n g  t o  t h e  c h a r a c t e r  o f  t h e  c o a l  beds, t h e  p o i n t s  o f  ____.___. o b s e r v a t i o n  
a r e ,  i n  g e n e r a l ,  abou t  h a l f  a m i l e  a p a r t .  - 
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Th is  r e p o r t  o n l y  conta ins  t h e  summary check o f  the  

voluminous c a l c u l a t i o n s ,  and handwr i t ten  d e t a i l  sheets have 

been f i l e d  w i t h  ELCO's  Calgary headof f i ce ,  f o r  f u t u r e  and 

i n d i v i d u a l  i nspec t i on .  

On t h e  methods o f  c a l c u l a t i o n  app l i ed  the  below explanat ions 

and remarks a r e  o f  importance. 

(a )  Ox ida t ion  Level  

The coal  reserves were subdiv ided i n t o  coal  

o x i d a t i o n  l e v e l  (non-oxidized c o a l )  and coal  above 
o x i d a t i o n  l e v e l  (ox id i zed  c o a l ) .  The l e v e l  o f  

o x i d a t i o n  was chosen 50 '  (15 m) below t h e  sur face .  

I n  case t h e  g l a c i a l  t i l l  proved t h i c k e r  than 5 0 '  (15 m) 

no ox id i zed  coal  was c a l c u l a t e d  f o r  these l o c a t i o n s ,  

and o n l y  non-oxidized coal  app l i es .  

An o x i d a t i o n  zone o f  t h a t  depth has n o t  y e t  been conf i rmed 

by bu lk  sampling nor  by d r i l l i n g .  The 50 '  (15m) zone, 

however, was chosen t o  a l l o w  f o r  unknown var iances. 

(b )  Mineable Seam / S p l i t  

A seam o r  s p l i t  o f  a seam was determined [mineable i f  

t h e  t r u e  th ickness  proved more than two f e e t .  

rock  was added t o  the  seam th ickness  i f  one p a r t i n g  

was l ess  than th ree  f e e t  i n  t r u e  th ickness  between 

two mineable seams o r  s p l i t s  r e s p e c t i v e l y .  

t h e  p a r t i n g  was t r e a t e d  as waste. 

Q i l u t i o n  

Otherwise 

Th is  method of c a l c u l a t i o n  was chosen because i t  

s imulated and reproduces t h e  method o f  ELCO's bu l k  
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sampl ing.  T h e r e f o r e ,  t h e  w a s h a b i l i t y  y i e l d  o b t a i n e d  

f r o m  each o f  t h e  b u l k  samples c o u l d  be d i r e c t 1 . y  

a p p l i e d  f o r  t h e  c l e a n  c o a l  c a l c u l a t i o n .  

(C) Averaqe Leng th  A long  D i p  

Fo r  c o a l  volume c a l c u l a t i o n s  t h e  l e n g t h  down d i p  

o f  t h e  seam was measured a l o n g  i t s  f o o t  

w a l l s  and t h e  a r i t h m e t i c  average was used. The same 

a p p l i e s  t o  t h e  wast  volume c a l c u l a t i o n .  

- and hanging - 

( d )  Average T rue  Th ickness  

The v e r t i c a l  p e n e t r a t i o n  t h i c k n e s s  o f  c o a l  i n  a d r i l l  

h o l e  m u l t i p l i e d  b y  t h e  cos inus  o f  t h e  seam's d i p  

equa ls  t h e  t r u e  seam t h i c k n e s s .  I f  t h e  seam was 

p e n e t r a t e d  by more t h a n  one b o r e - h o l e  i n  t h e  same 

s e c t i o n ,  an  a r i t h m e t i c  average was c a l c u l a t e d  f r o m  t h e  

a v a i l a b l e  i n d i v i d u a l  da ta .  

( e l  D i s t a n c e  o f  Seam A lonq  S t r i k e  

F o r  volume c a l c u l a t i o n s  a d i s t a n c e  o f  1000 f e e t  

on e i t h e r  s i d e  o f  t h e  s e c t i o n  was t a k e n  (2000' / 600 m 

b l o c k  w i d t h ) .  T h i s  i s  due t o t h e  2000' (600 m) spac ing  

o f  t h e  c r o s s  s e c t i o n s .  On ly  a t  t h e  s o u t h e r n  and 

n o r t h e r n  ends o f  t h e  p i t  t h i s  w i d t h  i s  d i f f e r e n t  

because t h e  s l o p e  o f  t h e  p i t  w a l l  and t h e  c r o s s  

s e c t i o n  a r e  n o t  p a r a l l e l ,  and t h e  p i t  w a l l  i s  n o t  

r e c t a n g u l a r  t o  t h e  base l i n e .  

( f )  Raw Coal Volume and Raw Coal Tonnage i n  P lace  - 

The raw c o a l  volume was o b t a i n e d  by m u l t i p l i c a t i o n  

o f  

o seam l e n g t h  a l o n g  d i p  

o average t r u e  seam t h i c k n e s s  and 

o b l o c k  w i d t h .  
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To conver t  t h e  raw coa l  volume i n t o  sho r t  tons 

a s p e c i f i c  g r a v i t y  f a c t o r  o f  1 .22  was app l i ed .  

Th is  f a c t o r  i s  t h e  same as used by TECHMAN L t d .  

Min ing  Loss  

A min ing  loss o f  one f o o t  o f  coal  per  mineable seam/ 

s p l i t  was app l ied .  

f a c t o r  o f  1.22 was used. 

A lso here t h e  same conversion 

Recovered Raw Coal 

Recovered raw coa l  was determined a s  r a w  coal  

tonnage i n  p lace  minus t h e  min ing  loss .  

D i l u t i o n  Rock 

To each mineable seam/spl i t  an ainount o f  0 .5 '  (0.15 m )  

o f  d i l u t i o n  rock  was added. To conver t  t h e  d i l u t i o n  
volume i n t o  s h o r t  tons t h e  same f a c t o r  o f  2.02 was 

used as by TECHMAN. 

Recovered Raw Coal Plus D i l t u i o n  Rock Equals Run 

o f  Mine Product (ROM) 

The ROM product  ( i n  s h o r t  tons)  was ca l cu la ted  by 

adding t h e  recovered raw coa l  and d i l u t i o n  rock .  

Waste 

Rock t h i c k e r  than 3.0 f e e t  between two mineable 

seams/spl i ts  was considered waste. 

Recovered Waste 

Recovered waste was determined as waste minus 

d i l u t i o n  rock .  
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( n )  To ta l  Waste 

To ta l  waste was determined as recovered waste p lus  

the  min ing  l oss .  

(0) Oxid ized Raw Coal 

Same as ( f) ,  b u t  above o x i d a t i o n  l e v e l  

(P) Min ing Loss (Oxid ized Coal)  

Same as (g),  b u t  above o x i d a t i o n  l e v e l  

( q )  Recovered Oxid ized Raw Coal 

Same as (h ) ,  b u t  above o x i d a t i o n  l e v e l  

( S )  Recovered Oxid ized Raw Coal Plus D i l u t i o n  Rock 

Equals  Run o f  Nine Product (ROM) 

Same as (k ) ,  b u t  above o x i d a t i o n  l e v e l .  

( t )  Overburden = G l a c i a l  T i l l  and Slope Debr is  

Th is  l a y e r  cover ing  t h e  coal  measures was c a l c u l a t e d  

separa te ly .  

( U )  Rock Overburden 

Rock overburden was de f i ned  as waste rock  between 

mineable seams/spl i ts  b u t  above o x i d a t i o n  l e v e l .  

(V) Recovered Overburden 

Recovered overburden has been de f ined as overburden 

( g l a c i a l  t i l l, s lope d e b r i s  p l u s  rock  overburden) 

minus d i l u t i o n  rock.  bu t  above o x i d a t i o n  l e v e l .  

( W )  To ta l  Overburden 

This  m a t e r i a l  i s  de f i ned  as recovered overburden, 

p lus  t h e  min ing  l o s s  above the  o x i d a t i o n  l e v e l .  
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3.4.2 Underground Reserves (HYDRAULIC) 

The b e s t  a r e a  s u i t a b l e  f o r  h y d r a u l i c  underground 

m i n i n g  appears t o  be B i g  Weary Ridge s i t u a t e d  on t h e  
s o u t h e a s t e r n  f l a n k  o f  t h e  E l k  R i v e r  s y n c l i n e  d i r e c t  

s o u t h  o f  open p i t  a reas  "A" and " C "  r e s p e c t i v e l y .  

I n  1975/76 t h e  a rea  

reconnaissance p a t t e r n ,  so t h a t  t h e  r e s e r v e s  

e s t a b l i s h e d ,  can be c l a s s i f i e d  as d r i l l - i n d i c a t e d  o r  

p r o b a b l e  (see f o o t  n o t e ) .  

i s  n o t  p o s s i b l e  i n  a l l  i n s t a n c e s  y e t ,  b u t  t h e  a v a i l a b l e  

i n f o r m a t i o n  proves s u f f i c i e n t  t o  c a l c u l a t e  t h e  minimum 

amount o f  U/G r e s e r v e s .  

was d r i l l e d  on a w i d e l y  spaced 

An a c c u r a t e  seam - c o r r e l a t i o n  

The r e s e r v e s  were c a l c u l a t e d  f o r  t h r e e  d i f f e r e n t  departments 

(a reas )  a c c o r d i n g  t o  seam s e l e c t i o n :  

Department 1: Between c r o s s - s e c t i o n s  100 and 180. M i n i n g  
o f  seam No. 2 o n l y ,  ___ above d r a i n a g e  l e v e l .  

Department 2: S i t u a t e d  l o c a l l y  as Department 1 .  M i n i n g  

o f  seam 2 and o t h e r  s u i t a b l e  seams f r o m  

No. 10 upwards t o  270 m below d r a i n a g e  

1 eve1 . 

Department 3: Between c r o s s - s e c t i o n s  40tOO and 1 O O t O O .  

M i n i n g  o f  seam No. 2 and o t h e r  s u i t a b l e  seams 

Note:  

I n d i c a t e d  o r  P robab le  Resources 

I n d i c a t e d  resources  a r e  t h o s e  f o r  wh ich  tonnage i s  computed o a r t l y  
f r o m  s p e c i f i c  measurements and p a r t l y  f r o m  p r o j e c t i o n  o f  v i s i b l e  d a t a  
f r o m  a reasonab le  d i s t a n c e  on t h e  b a s i s  o f  g e o l o g i c  ev idence.  In 
g e n e r a l ,  t h e  p o i n t s  o f  o b s e r v a t i o n  a r e  abou t  1 m i l e  aEar t .  b u t  t h e y  
may be as much as 1 1/2 m i l e s  a p a r t  f o r  beds o f  known c x t i n u i t y .  



I ' 1  

E L C O  M I N I N G  L I M I T E D  PAGE 64 

from No. 10 upwards, __ above drainage leve l .  This department 
i s  located mainly in the Fording-lease, a n d  i t  i s  estimated 
tha t  2/3  o f  the  reserves a re  located in the Fording-lease 
and  1/3 in  the Elco-lease. 

The following parameters were used fo r  the  clean coal reserve 
calculat ion:  

1. 
2. 

3 .  
4. 

5. 

Minimum Seam Thickness: 8 '  (2 .5m)  

Spez. Gravity raw coal :  1.45 
Underground mining recovery: 70% 
Washability y ie ld  varying as per individual seam: 

Reduced underground recovery caused by s t ructural  
i r r e g u l a r i t i e s :  75 - 90% 

50 - 70% 
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4. ASSESSMENTS AND RESULTS 

4.1 Geology * )  

4 .1 .1  S t r a t i g r a p h y  (F ig .4 -8 ,  Appendix 1 )  

The c o a l  measure sequence l i e s  w i t h i n  t h e  Lower C r e t a -  

ceous Kootenay f o r m a t i o n .  

o u t  s o u t h e a s t e r n  B r i t i s h  Columbia and s o u t h e r n  A l b e r t a  

and everywhere  c o n t a i n s  s i g n i f i c a n t  c o a l  seams. I n  a reas  

where t h e  r o c k  sequence i s  w e l l  exposed, i t  i s  u n d e r l a i n  

by  t h e  m a r i n e  s h a l e s  o f  t h e  F e r n i e  group, and uncof i fo rmab ly  

o v e r l a i n  by  t h e  b a s a l  cong lomera te  (Cadomin f o r m a t i o n )  

o f  t h e  B l a i r m o r e  group.  I t  v a r i e s  w i d e l y  i n  t h i c k n e s s  
f r o m  200 t o  300' (60 - 90m) u p  t o  i n  excess o f  3,000' (900 m) 

i n  i t s  more w e s t e r l y  exposures .  

T h i s  f o r m a t i o n  ex tends  th rough-  

I n  t h e  E l k  V a l l e y  t h e  u n d e r l y i n g  F e r n i e  Group i s  w e l l  

exposed a l o n g  t h e  e a s t  s i d e  o f  B i g  Weary R idge and 
succeed ing  r i d g e s  t o  t h e  sou th .  

o f  F e r n i e  g roup  have a l s o  been r e c o g n i z e d  on  L i t t l e  

Weary R idge.  

Some p r o b a b l e  exposures  

The cong lomera te  t h a t  o v e r l i e s  t h e  Kootenay f o r m a t i o n  

was neve r  found  i n  c o n t a c t  w i t h  a c o n t i n u o u s  s e c t i o n  o f  

c o a l  measures. However, numerous exposures  o f  a con- 

g lomera te  were found  a l o n g  t h e  west  s i d e  o f  t h e  E l k  

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

c o n t i n u i t y  w i t h  t h e  c o a l  measures. The cong lomera te  

appears  l i t h o l o g i c a l l y  i d e n t i c a l  t o  t h e  t y p i c a l  Cadomin 

cong lomera te  o f  a d j a c e n t  r e g i o n s  and i s  assumed t o  be i n  

f a c t  t h i s  congomerate.  

The Kootenay f o r m a t i o n  i s  a h i g h l y  v a r i a b l e  c o a l  measure 

sequence u n d e r l a i n  b y  a mass ive  basa l  sandstone c o n t a i n i n g  

* )  D e t a i l s  see Appendix 2 
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several thick (more than 10 '  (3m)  coal seams in i t s  lower 
600' (180m) of coal measures. (The basal sandstone was 
not measured on the property b u t  i s  assumed t o  be 
approximately 200' (60m) t h i ck . )  The remainder of the 
coal measure sequence contains a mul t ip l ic i ty  of coal 
seams generally l e s s  than 10'  (3m) thick although notable 
exceptions in seam thickness do e x i s t .  Indications a re  
t h a t  the to t a l  coal measure sequence i s  approximately 
3,000 ' (900m) thick.  

The information gathered from the surface sections 
and boreholes a s s i s t  g rea t ly  in defining a more 
detai led picture  of the  s t ra t igraphy:  

Fernie-Kootenay Contact:  
group and the basal sand  uni t  of the Kootenay formation 
i s  reasonably abrupt in t h i s  area.  The dark grey t o  
black marine shales o f  the Fernie meet ra ther  sharply 
with a l i g h t  colored, poorly cemented and f r i a b l e  sand- 
stone uni t  of the basal sandstone. 

The contact between the Fernie 

The Basal Sandstone: The basal sandstone may be 
divided a t  outcrop in to  two mappable un i t s .  
within the lower uni t  a r e  l i g h t  colored, p o o r l y  cemented 
o r  f r i a b l e  sandstones. These a re  a b o u t  100' (30m) thick 
and have a n  extremely s h a r p ,  probably erosional ,  urjper 
contact with the dark uni t  of t he  basal sand. The upper 
dark uni t  i s  about 50 - 100' (15 - 30 01) thick.  I t  i s  
mainly composed of cher t  and  quartz ,  i s  well cemented 
with a s i l i ceous  cement and i s  extremely hard t o  f rac ture  
I t  owes i t s  dark color t o  the high percentage of d a r k  
chert grains .  The basal sand  has previously been des- 
cribed a s  a marine sequence (as  i t  contains marine amnon- 
i t e s  in the Fernie a r e a ) ,  b u t  i t  appears t o  be a cont i -  
nental sequence for  the most par t  in  t h i s  area.  

Contained 
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Format ion :  A s  ment ioned,  t h e  

Kootenay f o r m a t i o n  i n  t h i s  a rea  i s  abou t  3,000' (900 m) t h i c k .  I t  

o v e r l i e s  a m a r i n e  s h a l e  sequence c a l l e d  t h e  F e r n i e  Group and i s  
o v e r l a i n  uncon fo rmab ly  by  t h e  Cadomin cong lomera te  o f  t h e  

B l a i r m o r e  group.  

The l o w e r  2,000' (600 m) o f  t h e  Kootenay, i . e .  f r o m  t h e  basa l  sand- 

s t o n e  t o  seam "A" or  "18", i s  non -ca l ca reous  and i s  i n d i c a t i v e  of 

a t r u l y  c o n t i n e n t a l  sequence. The l o w e s t  609' (180 m) i s  g e n e r a l l y  

s a n d i e r  t h a n  t h e  upper  p a r t  o f  t h e  Kootenay and c o n t a i n s  most 

o f  t h e  t h i c k  (more t h a n  10' 3 m) c o a l  seams. I t  has been found  

t h a t  some o f  t h e  c o a l  seams c o n t a i n  i r o n s t o n e  beds as w e l l  as 

zones ( u p  t o  2 '  0.6 m) o f  s m a l l  h e a v i l y  c o n c e n t r a t e d  ( 1  - 3 min) 

i r o n s t o n e  p e l l e t s .  

l o c a l l y  and t h e y  a r e  q u e s t i o n a b l e - a s  a r e l i a b l e  marke r  h o r i z o n s .  

Some a t t e m p t s  were made t o  c o r r e l a t e  seams u s i n g  them b u t  w i t h o u t  

success. Fur thermore ,  i t  i s  n o t  c e r t a i n  whe the r  t h e y  wou ld  be 

a p p a r e n t  i n  u n o x i d i z e d  zones ( i . e .  d r i l l  h o l e s  o r  f r e s h  s u r f a c e  

These a r e  presumed t o  have been d e r i v e d  

c u t s ) .  

The upper  1,000' (300 m) o f  t h e  Kootenay f o r m a t i o n  c o n s i s t s  m a i n l y  

o f  t h i n  c o a l  seams and s h a l e s .  

as  ev idenced  b y  t h e  appearance o f  s m a l l  ( g e n e r a l l y  l e s s  t h a n  

?i i n c h )  pe lecypods,  o s t r a c o d s  and ammonites found  i n  t h e  b l a c k  

s h a l e s ,  but  no f o s s i l  z o n a t i o n  f o r  t h e  b a s i s  o f  c o r r e l a t i o n  has 

been e s t a b l i s h e d  as  y e t .  

p a r t l y  m a r i n e  may e x p l a i n  t h e  numerous t h i n  c o a l  seams and t h e  

p o o r  development o f  any  t h i c k  ones. T h a t  i s  t o  say, t h e  c o a l  

measures may have been d e r i v e d  c l o s e  t o  a f l u c t u a t i n q  and i n u n -  

d a t i n g  sea. 

anywhere i n  t h e  Kootena,v f o r m a t i o n  i n  t h e  E l k  V a l l e y ,  c o r r e -  
l a t i o n  has been based on s t r a t i g r a p h i c  i n t e r v a l  i n  c o m b i n a t i o n  

w i t h  c o a l  seam sequence. 

Severa l  m a r i n e  bands a r e  p r e s e n t  

The n a t u r e  o f  t h e  upper  sequence b e i n g  

Due t o  t h e  l a c k  o f  any  p e r s i s t e n t  marke r  beds 
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4.1.2 Structure  (Fig. 6 ,  7 ,  8 ,  Appendix 1 )  

The general structure of the e a s t  s ide of the Elk Valley 
i s  well known t o  be a s e r i e s  of west dipping beds ranging 
from the Fernie group t o  a s t ra t igraphic  position high in 
the coal measures of the Kootenay formation. Similarly,  
the west side o f  the valley i s  known t o  be underlain by 
near ver t ica l  coal measures. I t  has been suggested t h a t  
the valley i s  underlain by a f a u l t  or a l te rna t ive ly  t h a t  
a syncline underlies the valley bottom. The new work 
tends t o  prove the second in te rpre ta t ion  and t h i s  will 
be discussed below. 

For ease o f  understanding, the d i f f e ren t  prr t ions of the 
project area a re  discussed separately and  a general summar,y 
t i es  the overall in te rpre ta t ion  together.  The separate 
areas discussed are:  

( a )  Big Weary Ridge 
( b )  L i t t l e  Weary Ridge 
(c)  
( d )  the Cadorna Creek area. 

the "West Side" of the E l k  Valley 

By f a r  the most de t a i l  i s  avai lable  fo r  the Big Weary 
Ridge area.  

Big Weary Ridge: Big Weary Ridge i s  a s t r ik ing  topographic 
fea ture  underlain by predominantly west dipping beds. 
Excellent exposures a re  avai lable  along the ridge i t s e l f  
and  i n  the valley of Weary Creek. 

S t ruc tura l ly ,  the area i s  characterized by a s e r i e s  o f  

t h rus t  f a u l t s  cut t ing u p  section from west t o  ea s t  
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accompanied by minor  amounts o f  f o l d i n g .  F a u l t i n g  i s  

observable throughout,  though the  area appears t o  be most 

h i g h l y  f a u l t e d  between sec t ions  120 - 170. A more d e t a i l e d  

look  a t  t h i s  area shows the  basal sand ( c l o s e s t  t o  the  

r i d g e )  d ipp ing  s teep ly  t o  the  west above t h e  most e a s t e r l y  

major f a u l t .  

s i m i l a r  p r o f i l e  i n  t h a t  i t  i s  a l s o  genera l l y  s teep ly  

d ipp ing .  

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

t h i cken ing  and t h i n n i n g  o f  t h e  coal  seams was observed 

here i n  t h e  f i e l d .  

The s t r a t a  down d i p  i n  t h i s  area assumes a 

The steep d ips  here are  accompanied by ex tens ive  

Tectonic  

As one cont inues n o r t h  pas t  sec t i on  170, minor f a u l t i n g  

i s  observable,  though t h e  area i s  g e n e r a l l y  devoid o f  

any major s t r u c t u r a l  comp lex i t i es .  This  i s  best  evidenced 

by the  Weary Creek sec t ion .  
apparent a t  approx imate ly  t h e  s i x  seam hor izon .  Micro-  

f o l d i n g  and shear zones a r e  a l s o  no t i ceab le  i n  a few o f  

t h e  coal  seams a t  t h i s  l o c a t i o n .  

Here, minor t h r u s t i n g  i s  

To t h e  south f rom s e c t i o n  120, one encounters a r e l a t i v e l y  

r e g u l a r  wes te r l y  d ipp ing  sequence. 

were observed though they  appear t o  be q u i t e  minor and 

l o c a l i z e d .  

F a u l t i n g  and f o l d i n g  

I t should be noted t h a t  the  most e a s t e r l y  major f a u l t  

t h a t  cu ts  through t h e  basal sand on t h e  r i d g e  has a m i n i -  

mum displacement o f  approximately 1,600 f e e t  i n  a n o r t h e r l y  

d i r e c t i o n .  
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L i t t l e  Weary Ridge: 

r e g u l a r  sequence o f  wes te r l y  d ipp ing  beds, t he  average 

d i p  which i s  approx imate ly  40'. 
t o  be devo id  of s i g n i f i c a n t  s t r u c t u r a l  compl ica t ions ,  though 

minor  i r r e g u l a r i t i e s  were encountered. There i s  some 
p o s s i b i l i t y  o f  f a u l t i n g  below the  basal  sand here a s  

evidenced on t h e  n o r t h  end o f  t h e  r i d g e ,  bu t  t h i s  does 

n o t  a f f e c t  t h e  coa l  bear ing  s t r a t a .  

Th is  area i s  t y p i f i e d  by a q u i t e  

The area may be considered 

"West Side":  The coal  measures on t h e  west s i d e  o f  t he  

E l k  V a l l e y  a r e  e s s e n t i a l l y  v e r t i c a l  f rom a p o i n t  due west 

o f  A l d r i d g e  Creek n o r t h  t o  Cardorna Creek where some over-  

t u r n i n g  i s  recognized. 

The ou tc rop  except f o r  a t r i b u t a r y  o f  B leasde l l  Creek i s  
e s s e n t i a l l y  l i m i t e d  t o  t h e  o l d  e x p l o r a t o r y  t renches.  

t renches a r e  f o r  t h e  most p a r t  overgrown and co l lapsed 

bu t  wherever poss ib le ,  a t tempts were made t o  measure the  

exposed rocks.  

These 

L i t t l e  evidence of any major  s t r u c t u r a l  d iscordances cou ld  

be found a l though t h e  more wes te r l y  outcrops tended t o  show 

minor  f a u l t i n g  and s l i c k e n s i d i n g .  Some o f  t h e  t h i c k e r  coal  

occurenced i n  t h i s  area a r e  probab ly  t e c t o n i c a l l y  th ickened.  

Th is  minor  s t r u c t u r a l  complex i ty  i s  assoc ia ted  w i t h  the  

o v e r t h r u s t  Palaeozoic rocks i n  the  west. 

Cadorna Creek: T h i s  area w h i l e  n o t  o f  g r e a t  s i g n i f i c a n c e  

f rom an economic s tandpo in t  i s  never the less o f  s t r u c t u r a l  

importance i n  t h a t  i t  prov ides  t h e  key t o  t h e  i n t e r p r e t a t i o n  

o f  t h e  v a l l e y  bottom. 

A s y n c l i n e  f l anked  by Cadomin fo rma t ion  c o n t a i n i n y  B la i rmore  

group i n  i t s  a x i a l  area i s  r e a d i l y  mapped a long Cadorna 

Creek. The west l i m b  (Cadomin fo rma t ion )  i s  t raceab le  a l l  
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along the west s ide of the project area. 

This syncline i s  projected throughout the project 
area e s sen t i a l ly  paral le l  t o  and  west of the E l k  

River. 

Conclusions: - 
two categories - s t ra t igraphic  and  s t ruc tu ra l .  

The conclusions can be b r o a d l y  broken into 

From a s t ra t igraphic  point of view approximately 3000’  
(900 m )  of coal measures a re  present in the E l k  Valley. The 

seams a re  not persistent over s ign i f icant  l a t e ra l  d i s -  
tances and correlat ion fo r  more t h a n  a few thousand f e e t  
o f  any seam i s  d i f f i c u l t  although coal zones ma,y pers i s t  
No apparent correlat ion can be made between the major 
measured sect ions,  i . e .  Weary Creek (75-B)*,  Big Weary 
Ridge (75-A)* and the sections on the west s ide of the 
val ley,  This lack of correlat ion undoubtedly r e f l e c t s  
s t ra t igraphic  var ia t ion ra ther  than s t ruc tura l  complexity 

In f a c t  i t  i s  very d i f f i c u l t  t o  follow individual s t r a t i -  
graphic un i t s ,  e i t h e r  coal o r  sandstone, fo r  more t h a n  a 
few thousand feet .  This makes correlat ion o f  seams across 
Weary Ridge from Weary Creek to  the ridge i t s e l f  question- 
able  w i t h  the  present data ,  although an interpretat ion i s  
shown on the maps. 

S t ruc tura l ly ,  the Elk Valley i s  believed t o  be underlain 
by a major syncline. 
IJo s igni f icant  fau l t ing  i s  recognized on the west side 
o f  the valley w i t h  the notable exception of the Palaeozoic 
overthrust .  

I t  i s  exposed a t  Cadorna  Creek. 

*See Appendix 2 
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B i g  Weary Ridge conta ins  a t  l e a s t  two major  o v e r t h r u s t s  

which i n v o l v e  t h e  Kootenay fo rmat ion .  

major  zone o f  d is tu rbance i s  present  i n  the  A l d r i d q e  

tunne l  area and t h i s  zone would s i g n i f i c a n t l y  e f f e c t  

any a t tempt  a t  underground min ing  i n  t h a t  area. 

A d d i t i o n a l l y ,  a 



PAGE 7 3  E L C O  M I N I N G  L I M I T E D  

4.1.3 Coal Stratigraphy 

Seam strat igraphy i s  primarily based on correlat ions estab- 
l ished by SCURRY RAINBOW O I L  L t d .  and  MORXISON KNUDSON.  
This system was only adjusted when new informatior, became 
avai lable  leading to  a d i f f e ren t  assessment. 
stood t h a t  seams primarily are correlated due t o  t h e i r  
s t ra t igraphic  posit ion r e l a t ive  t o  the basa l  sandstone 
member of the Kootenay Formation, the in te rva ls  between 
the coal seams and t h e i r  thickness. 

I t  i s  under- 

Geophysical logs measured fo r  a l l  boreholes o f  ELCO's 
1975 d r i l l i n g  program and  a l so  avai lable  f o r  most of the 
previous diamond and rotary holes proved the best  means 
fo r  seam cor re la t ion .  These were gammaray, neutron and 
sidewall density logs.  A su f f i c i en t ly  t i g h t  spacing 
of boreholes provided seam correlat ion proved easy 
by mere comparison of the relevant logs.  

Applying t h i s  method no problems were envolved with 
correlat ion of seams No. 2 t o  12. Correlation of seams 
No. 13 t o  20 proved possible b u t  more d i f f i c u l t  due t o  
extensive seam - s p l i t t i n g  even between close1.y spaced 
boreholes. 

However, no complications were recorded ar i s ing  from 
s t ruc tura l  dis locat ions l i k e  folding, fau l t ing  e t c .  
I f  exis t ing a t  a l l  they have t o  occur in dimensions not  
eas i ly  discoverable by boreholes spaced as a t  the present. 

Helpful f o r  the correlat ion proved a few seams used as 
"marker-horizons'' described a s  below: 
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Seam No. 2: Th i s  seam i s  t o  i d e n t i f y  due t o  

i t s  development i n  minable th ickness  and 

good q u a l i t y  j u s t  above the  basal Kootenay 

sandstone. 

Seam No. 4 :  Th i s  seam i s  cha rac te r i zed  by i t s  p o s i t i o n  

r e l a t i v e  t o  t h e  basal  Kootenay Sandstone and 

i t s  th ickness  o f  up t o  3 7 '  (11.3 m). 

Seam No. 8+8A: T h i s  seam represents  an i d e a l  marker due 

t o  i t s  a l w a y s  present  s p l i t  between seam 8 

and 8A. The s p l i t  may va ry  i n  th ickness bu t  

c o u l d  be t raced  a c r o s ~  t h e  e n t i r e  open p i t  

area. 

Seam No. 10+12: Both t h e  seams can be used as a marker 

ho r i zon  due t o  t h e i r  sudden and abrupt  change 

i n  t h e i r  q u a l i t y  reo resen t ing  a c h a r a c t e r i s t i c  

f e a t u r e .  

Genera l l y  seam No. 10 proves t o  be o f  b e t t e r  

q u a l i t y  than seam No. 12. 

Seam No. 18: Th is  seam proves t r a c a b l e  due t o  i t s  r e l a t i v e  

h i g h  th ickness  i n  comparison t o  the  o the r  seams 

i n  the  upper p a r t  o f  t h e  measures. 

Summarizing t h e  present  stage o f  seam c o r r e l a t i o n  i t  i s  

be l i eved  t h a t  t h e  sequence from Seams No. 2 t o  12 i s  

p r o p e r l y  c o r r e l a t e d  and t h a t  o n l y  minor  d iscrepancies 

would be d iscovered by f u t u r e  d r i l l i n g  and min ing .  

But  f u r t h e r  d r i l l i n g  i s  r e q u i r e d  f o r  exact  seam l o c a t i o n  

due t o  t h e  f a c t  t h a t  t h e  d r i l l  h o l e  sDacing as e x i s t i n g  now 

s t i l l  i s  cons idered t o o  wide. 
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I n  p a r t i c u l a r  t h e  upper  p a r t  o f  t h e  measures between 

Seam No. 13 t o  20 r e q u i r e s  more r e s e a r c h  and f i l l - i n  

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

T h i s  i s  deemed necessa ry  i n  p a r t i c u l a r  w i t h  r e g a r d s  t o  t h e  

tendency  o f  t h e  upper  seams t o  s p l i t  i n t e n s i v e l y  and 

l e n s e  o u t  l a t e r a l l y .  

F o r  s t a t i s t i c a l  reasons  on t h e  f o l l o w i n g  t a b l e s  Nos.3 & 4 t h e  

combined t r u e  seam t h i c k n e s s e s  ( i n c l .  p a r t i n r J s  l e s s  t h a n  3 '  / 
.9  m) a r e  l i s t e d  i n  compar ison t o  t h e  average t r u e  s p l i t  

t h i c k n e s s e s  ( i n c l .  p a r t i n g s  l e s s  t h a n  3 ' / . 9  m )  o f  each 

i n d i v i d u a l  seam s e c t i o n w i s e  and a c r o s s  open p i t  a r e a s  

"A"  and " C "  

B o t h  t h e  combined t r u e  seam t h i c k n e s s  and t h e  average 

t r u e  s p l i t  t h i c k n e s s  dese rve  p a r t i c u l a r  a t t e n t i o n :  

The f i r s t  one m e r e l y  r e f l e c t s  t h e  c o a l  t h i c k n e s s  n e r  seam i n  
t h e  ground, whereas t h e  second f i g u r e  r a t h e r  g i v e s  t h e  

a c t u a l  ave rage  m i n i n g  c o n d i t i o n  one has t o  cope w i t h .  

B o t h  t h e  t a b u l a t i o n s  a l s o  g i v e  e x a c t  i n f o r m a t i o n  on 

seam development and s p l i t t i n g  for  each seam s e c t i o n w i s e  and 

a c r o s s  t h e  m i n i n g  a r e a s .  



COMErNEO T R U E  S E A M  AND SPLIT T H l C X N E S S E S  P E R  CROSS-SECTION ALTfRNAT1YE"A" i 

~~~ 

COLb: 1 5 . 9 7  1 2 . 9 8  1 1 . 0 2  1 1 . 0 0  14 .97  1 3 . 8 9  13 .90  1 3 . 6 4  2 2 . 4 3  1 2 . 1 3  

I 

O S 5  SftTION: 1 8 0 1 0 0  200*00 2 2 0 1 0 0  2 4 0 1 0 0  2 6 0 1 0 0  2 8 0 1 0 0  3 O O t O O  3 2 0 1 0 0  3 4 0 1 0 0  3 6 0 1 0 0  

14.19 10.92 

a m  No. 2: 1 5 . 9 7  1 2 . 9 8  1 1 . 0 2  1 1 . 0 0  1 4 . 9 7  1 3 . 8 9  1 3 . 9 0  1 3 . 6 4  1 5 . 9 7  5 . 9 0  
6 . 4 6  2 . 9 5  

3 . 2 8  

-__ 
Comb: 6 . 5 4  5.33 9 . 3 9  9 .00  5 . 2 6  4 .98  1 3 . 6 2  8 . 8 4  2 . 2 8  1 0 . 8 3  

a m  no. 4 ~ :  2.33 5.75  1 0 . 5 5  4 . 6 0  4 . 3 9  7 . 6 6  6.08 4 . 9 2  
4 . 3 9  __-_- 

Comb: 2.33 5 . 7 5  1 0 . 5 5  4 . 6 0  8 . 7 8  7 .66  6 .08  4 . 9 2  

True ?cam Thlcknerr 
( I n c l u d i n g  P a r t l n g i  
Less Than 3 F e e t )  

l n d l v l d u i l l  S p l l t i  
( l n c l u d l n g  P a r t l n g s  L ~ S S  
Than 3 Fcct) 

7.61 5.87 I 

6 . 3 3  5.63 

a m  No. 5: 3.19  3.06 2 . 7 6  

Comb: 3 . 1 9  3 .06  2 . 7 6  
___ 

.~ . ~ . .  .. ... . ~~ . .  ... . . ,. .. ~. 

:am NO. 6 :  . 3 . 9 6  5 . 0 8  8 . 0 4  4 . 7 3  3 .15  4 . 6 6  3 .55  1 . 9 7  
2 . 0 8  9 . 5 8  
3 . 4 0  _- 

4 . 6 6  3.55 1 . 9 7  C o i b :  9.44  1 4 . 6 6  8 . 0 1  1 . 7 3  3 .15  

?a. no.  7: 6 .37  5.60 4 . 6 0  5 . 9 9  8 . 6 7  5.36 4 . 1 2  2 . 0 8  

Comb: 6.37 5.60 4 . 6 0  5 . 9 9  8.67 5.36 4 . 1 2  2 . 0 8  
- 

earn NO. 8A: 8 . 3 2  6 . 0 0  9 . 1 9  7 . 1 9  7 . 0 9  8 . 4 3  4 . 1 8  5 . 6 6  8 . 0 5  1 5 . 7 4  
8 .74  6.37 

__-- 
8 . 3 2  6 . 0 0  9 . 1 9  1 5 . 9 3  7 . 0 9  8 .43  4 . 1 8  5 . 6 6  1 4 . 4 2  1 5 . 7 4  como: 

,am No. 3 :  6.54  5 . 3 3  9 . 3 9  9 . 0 0  5 . 2 6  4 . 9 8  8 . 0 4  6 .67  2 . 2 8  1 . 9 7  
5 . 5 8  2 . 1 7  8.06 

3.00 3.00 

6 . 2 8  6 .56  

5 .35  5 .35  

9 .50  8.05 

________  - 
9 . 8 5  1 4 . 5 0  2 0 . 9 2  2 3 . 5 5  10 .24  7 .66  7 .98  1 2 . 0 8  7 . 6 8  13 .77  Comb: 

~ 

1 70.90 

~ 

am No. 4:  2 0 . 0 7  23.33 1 3 . 0 2  8.50 2 2 . 8 5  1 7 . 6 2  1 8 . 8 3  2 5 . 7 5  2 9 . 6 6  1 8 . 3 7  
1 1 . 0 0  

- 
Comb: 20.07 2 3 . 3 3  1 3 . 0 2  1 9 . 5 0  2 2 . 8 5  1 7 . 6 2  1 8 . 8 3  2 5 . 7 5  2 9 . 6 6  1 8 . 3 7  

1 2 . 8 2  -9 .82  

19.00 

15.94 1 7 . 8 5  1 9 . 2 9  1 5 . 8 2  1 4 . 1 8  2 2 . 9 8  1 0 . 1 9  1 1 . 7 0  1 8 . 3 2  1 5 . 0 9  

5.36 2 . 4 0  7 . 3 7  2 6 . 7 8  3.08 2 9 . 1 1  3 8 . 3 0  33.21  2 9 . 7 3  1 1 . 1 5  
1 9 . 6 8  

Comb: 1 9 . 2 9  2 5 . 5 0  2 7 . 4 4  2 6 . 7 8  30.08 2 9 . 1 1  3 8 . 3 0  3 3 . 2 1  2 9 . 7 3  30.83 

Comb: 

earn N O .  10: 
3 .13  2 3 . 1 0  20 .07  3 .75  

1 8 . 8 0  2 3 . 2 5  

16 .14  J 3 . 4 5  

2 9 . 0 3  1 7 . 0 7  

4 .59  9 . 1 8  I t a m  No.  8: 9 .85  1 4 . 5 0  9 .96  1 1 . 8 5  1 0 . 2 4  7 . 6 6  7 . 9 8  1 2 . 0 8  7 . 6 8  
10 .96  1 1 . 7 0  

Comb: 1 6 . 5 8  4 .64  4 . 5 9  1 8 . 0 2  2 .94  1 4 . 7 6  2 0 . 7 3  1 5 . 5 0  1 9 . 7 6  1 9 . 2 2  1 3 . 6 7  7 . 2 0  ., 

e ~ .  no .  9 :  1 5 . 9 4  1 7 . 8 5  1 6 . 3 5  1 5 . 8 2  1 4 . 1 8  8 . 4 3  1 0 . 1 9  1 1 . 7 0  1 8 . 3 2  1 5 . 0 9  
2 . 9 4  1 4 . 5 5  

no. 1 1 :  
2 . 2 3  1 7 . 0 6  

19.15 12 .64  1 5 . 3 5  2.23 

1 2 . 6 3  
4 . 9 8  

1 9 . 1 5  1 7 . 6 2  1 5 . 3 5  1 7 . 0 9  1 9 . 6 8  17 .78  - 9 . 8 8  Comb: 
1 

2 0 . 0 9  9 . 1 3  Comb: 1 4 . 7 4  17 .56  1 6 . 8 8  1 8 . 5 5  2 0 . 3 2  2 4 . 8 9  1 4 . 1 7  3 1 . 9 8  1 8 . 9 8  2 2 . 8 3  

1 

1 8 . 6 3  6 .01  Comb: 34.35  2 3 . 3 6  2 8 . 5 7  2 3 . 1 1  1 8 . 4 4  1 1 . 8 8  1 4 . 5 6  9.'71 1 0 . 2 1  ' 1 2 . 0 7  

1 7 . 0 6  
1 . 9 7  
5 . 8 3  

,earn NO. 1 4 :  7 . 0 9  5 . 7 3  5 . 6 6  6 . 3 1  3.28 4 .05  6 . 8 9  2 . 3 5  
3.94 6 .37  7 . 2 8  3 . 3 8  6 . 5 5  7 . 6 9  7 .88  7 .43  

3.02 2.55  4 . 7 0  

14 .45  6 . 0 2  Comb: 1 1 . 0 3  1 5 . 1 2  1 2 . 9 4  9 . 6 9  1 2 . 3 8  1 1 . 7 4  1 4 1 7 7  1 4 . 4 8  1 4 . 5 5  27 .81  

,earn No. 1 5 :  9.71 1 1 . 5 5  5 . 6 6  ' 7 . 2 9  3 . 2 8  8 .04  1 9 . 3 7  2 . 3 1  7 . 0 9  2 8 . 3 4  
3 .13  1 0 . 4 3  6 . 4 3  9 . 6 5  1 1 . 4 7  7 . 4 9  
7 .04  8 . 6 6  7 . 4 6  6 .03  

1 0 . 7 8  
7 .05  

19.83 9 . 0 1  Comb: 1 9 . 8 8  1 1 . 5 5  5 .66  2 6 . 3 8  35 .00  2 3 . 7 2  1 9 . 3 7  1 3 . 7 8  1 4 . 5 8  28 .34  

;earn No. 1 6  8 . 9 6  2 . 3 6  3 .22  4 . 7 2  2 .46  8 . 4 9  7 .59  4 .23  2 . 3 3  1 1 . 8 1  
5 .44  2 .87  5.57 8 . 2 5  7 .46  4 . 2 7  
4 . 2 1  5 .14  9.34 4 .15  4 . 6 6  
4 .19  2 . 3 6  4 .75  4 .15  

2 . 1 9  6 . 7 1  
4 .47  1 

- 
1 4 . 6 4  5 . 0 9  C0.b: 2 2 . 8 0  1 9 . 3 9  2 2 . 8 8  1 2 . 9 7  2 4 . 9 3  8 . 4 9  7 .59  4 .23  1 1 . 2 6 T [  

I Serm No. 1 7  6 . 4 3  1 . 8 6  5 . 3 2  9 . 9 7  4 .57  8 . 0 9  2 .67  2 . 0 5  1 9 . 1 7  
6 . 2 9  3 .37  4 . 2 0  9 . 8 0  2 . 1 8  2 . 4 3  1 6 . 5 3  2 . 4 0  

2 .93  2 . 1 8  3 . 3 7  

1 2 . 4 1  5.91 
Comb: 1 2 . 7 2  5 . 2 3  5.32 1 7 . 1 0  1 4 . 3 7  1 2 . 4 5  5 . 1 0  2 1 . 9 5  21 .57  8 . 3 3  

3 . 0 0  4 . 6 4  4.59  1 2 . 1 6  2 .94  8 .17  1 3 . 2 6  1 5 . 5 8  3 . 3 9  1 5 . 0 2  
1 3 . 5 8  3.85 3 .35  3 . 6 0  

-2.01 3 .24  3.87 
1 6 . 3 7  4 . 2 0  1 Scam NO. 1 8  

5.83 2 . 2 3  

Comb: 

!ram No. 21: 

3 . 5 9  . 
3.06 

. 6 . 6 5 :  3 . 3 3  Coib: 

Sean No. 24:  3 . 1 9  

1 3 . 1 9  3 .19  Comb: 3.19  



1 8 0 + 0 0  2 o o t o 0  2 2 o + o o  2 4 0 t o o  2 6 0 t 0 0  2 8 0 t o o  300t00 3 2 0 + 0 0  3 4 0 1 0 0  CROSS S C C I l O N  

1 5 . 9 7  1 2 . 9 8  1 1 . 0 2  1 1 . 0 0  1 4 . 9 7  1 3 . 8 9  1 3 . 9 0  1 3 . 6 4  15.97 
6 . 4 6  

S e a n  NO. 2 :  

Comb: 15 .97  1 2 . 9 8  1 1 . 0 2  1 1 . 0 0  1 4 . 9 7  1 3 . 8 9  1 3 . 9 0  13 .64  2 2 . 4 3  

6 .54  5.33 9.39  9 . 0 0  5 . 2 6  4 . 9 8  8 . 0 4  6 .67  2 . 2 8  

Comb: 6.54 5.33 9 . 1 9  9 . 0 0  5 .26  4 . 9 8  1 3 . 6 2  8 . 8 4  2 . 2 8  

I e a n  NO. 3 :  
5 . 5 8  2 .17  

I e i n  No. 4A 2 .33  5 . 7 5  1 0 . 5 5  4 . 6 0  4 . 3 9  7 .66  I 4 . 3 9  

.-' 

A v e r a g e  C o m b i n e d  A v c r r  e True  T h i c k n e s s  
True T h i c k n e s s  P e r  Seam 
( l n c l u d l n g  P a r t i n g s  Less  
T h a n  3 F e e t )  

O f  ( I n c l u d i n g  A17 I n d i v i d u a l  P a r t l n 9 s  S p l i t s  

L e i s  T h a n  3 F e e t )  

L4 .42  1 2 . 9 8  

1 . 2 5  5 .95  

Comb: 2 . 3 3  5 .75  1 0 . 5 5  4 . 6 0  8 . 7 8  7 .66  6 . 0 8  

S e a m  NO. 4 2 0 . 0 7  2 3 . 3 3  1 3 . 0 2  8 . 5 0  2 2 . 8 5  1 7 . 6 2  1 8 . 3 3  2 5 . 7 5  2 9 . 6 6  
1 1 . 0 0  

Comb: 2 0 . 0 7  2 3 . 3 3  1 3 . 0 2  1 9 . 5 0  2 2 . 8 5  1 7 . 6 2  1 8 . 3 3  2 5 . 7 5  29:66 

S e a r  No. 5' 3 . 1 9  3.06 2 . 7 6  

3 .19  3 . 0 6  2 . 7 6  
- 

Comb: 
, . . . . . . ... ... . . . . . ... .. . . . . . . . 

S e a n  N O .  6 

Comb: 

6 . 5 4  5 .72  

2 1 . 1 3  l P . 0 6  

3.00 3.00 

3 . 9 6  5 . 0 8  8 . 0 4  4 .73  3 .15  
2 . 0 8  9 . 5 8  
3 . 4 0  

6 .37  5 . 6 0  4 . 6 0  5 .99  8 .67  5.36 4 . 1 2  2 . 0 8  

6 .37  5 . 6 0  4 . 6 0  5 . 9 9  8 .67  5 . 3 6  4 . 1 2  2 . 0 8  

3 . 5 5  I 4 . 6 6  

5.35 

9 . 4 4  1 4 . 6 6  8 . 0 4  4 . 7 3  3 . 1 5  4 . 6 6  ,.s,( 

I Comb: 9 . 8 5  1 4 . 5 0  2 0 . 9 2  2 3 . 5 5  10 .24  7 . 6 6  7 . 9 8  12;08 7 .68  

6.28 4.82 

12.72 10.41 

S e a m  No. 7 

Comb: 

Comb: 3 4 . 3 5  2 3 . 3 6  2 8 . 5 7  2 3 . 1 1  18 .44  1 1 . 8 8  1 4 . 5 6  9 . 7 1  1 0 . 2 1  . 19.35 5.81 

5 . 3 5  

- 
Comb: 6 . 4 3  1 7 . 1 0  4 . 5 7  1 2 . 4 5  5 . 1 0  2 1 . 9 5  2 1 . 5 7  

S c a n  N O .  8A 

. 12.14 5.94 

8.32 6.00 9 . 1 9  7 . 1 9  7 .09  8 . 4 3  4 . 1 8  5 . 6 6  8 . 0 5  
8 .74  6 . 3 7  I 

8.32 6 . 0 0  9 . 1 9  1 5 . 9 3  7 .09  8 . 4 3  4 . 1 8  5 .66  1 4 . 4 2 1  
8.80 6.99 

I 
S e a n  No. 8 9 . 8 5  1 4 . 5 0  9 . 9 5  1 1 . 8 5  1 0 . 2 4  7 . 6 6  7 . 9 8  1 2 . 0 8  7 . 6 8  

1 0 . 9 6  1 1 . 7 0  

Seas NO. 9 

Comb: 

I 1 5 . 9 4  1 7 . 8 5  1 6 . 3 5  1 5 . 8 2  1 4 . 1 8  8 . 4 3  1 0 . 1 9  1 1 . 7 0  1 8 . 3 2  
2 . 9 4  1 4 . 5 5  

_____.___ 
1 5 . 9 4  1 7 . 8 5  1 9 . 2 9  1 5 . 8 2  1 4 . 1 8  2 2 . 9 8  10 .19  1 1 . 7 0  1 8 . 3 2  16.25 13.30 

S e a n  NO. 1 0  5.36 2 . 4 0  7 . 3 7  2 6 . 7 8  3.08 2 9 . 1 1  3 8 . 3 0  3 3 . 2 1  2 9 . 7 3  
3 . 1 3  2 3 . 1 0  20 .07  3 . 7 5  

1 0 . 8 0  2 3 . 2 5  

I Comb: 1 9 . 2 9  2 5 . 5 0  2 7 . 4 4  2 6 . 7 8  30.08 2 9 . 1 1  38.30 3 3 . 2 1  2 9 . 7 3  29.94 17.30 

Seam N O .  1 1  I 1 9 . 1 5  1 2 . 6 4  1 5 . 3 5  
4 . 9 8  

1 2 . 6 3  

Sera  NO. 1 2  . 3 .94  3 . 1 9  1 6 . 8 8  1 8 . 5 5  2 0 . 3 2  5.36 1 1 . 4 9  7 . 5 0  2 . 2 1  
1 0 . 8 0  3 .19  1 6 . 8 5  2 . 6 8  1 7 . 1 0  5 . 3 5  

1 1 . 1 8  2 .68  2 . 9 1  1 1 . 4 3  
2 .14  
2 . 3 3  

I comb: 1 4 . 7 4  1 7 . 5 6  1 6 . 8 8  1 8 . 5 5  2 0 . 3 2  2 4 . 8 9  1 4 . 1 7  3 1 . 9 8  1 G l  I . 19.79 8.48 

S e a n  NO. 1 3  6 . 2 2  3 . 1 9  3 .97  5 . 9 0  2 .87  1 1 . 8 8  2 . 3 0  9 . 7 1  5 .55  
3 . 8 9  8 . 3 9  3 .97  1 7 . 2 1  1 3 . 1 1  1 2 . 2 6  4.66 
4 . 6 6  2 . 4 0  2 . 8 3  2 . 4 6  
9 . 9 1  4 . 5 8  6 . 4 7  
6 . 5 6  2 . 4 0  2 . 4 3  
3 .11  2 . 4 0  6 . 4 7  

I 2.43 I 

I 3.28 4.05 6 . 8 9  2 . 3 5  1 4 . 5 5  Sean No. 1 4  7 . 0 9  5 .73  5 . 6 6  6 .31  
3 . 9 4  6 . 3 7  1 . 2 8  3.38 5 .36  7 .67  7 . 8 8  7 . 4 3  I 3 . 0 2  2 . 5 5  4 . 7 0  

. 12.38 5.76 Comb: 1 1 . 0 3  1 5 . 1 2  1 2 . 9 4  9 . 6 9  1 1 . 2 7  1 1 . 7 2  1 4 . 7 7  1 4 . 4 8  1 4 . 5 5  

Sean  No. 1 5  9 . 7 1  1 1 . 5 5  5 . 6 6  7 . 2 9  3 . 2 8  8 . 0 4  19 .37  2 .31  7 .09  
3 .13  1 0 . 4 3  6 . 4 3  9 . 6 5  1 1 . 4 7  7 . 4 9  

8 . 6 6  7 . 4 6  6.03 7.04 
1 0 . 7 8  

7 .05  

18.88 8.09 
C0.b: 1 9 . 8 8  1 1 . 5 5  5.66 2 6 . 3 8  3 5 . 0 0  2 3 . 7 2  19 .37  1 3 . 7 8  1 4 . 5 8  

~.~~~~~ . ~~ 

S e a n  NO. 1 6  8,96 2 . 3 6  3 .22  1 . 7 2  2 . 4 6  8 . 4 9  7.59 3 . 2 3  2 . 3 3  ! :a  5.44  2 .87  5 . 5 7  8 . 2 5  7 .46  
4 . 2 1  5 . 1 4  9 . 3 4  4 . 1 5  
4 . 1 9  2 . 3 6  4 . 7 5  4 . 1 5  

2 . 1 9  6 . 1 5  

2 2 . 8 0  1 4 . 9 2  2 2 . 8 8  1 2 . 9 7  2 4 . 3 7  8 . 4 9  7 .59  1 . 2 3  1 1 . 2 6  14.39 4.98 

Scam No. 1 7  6 . 4 3  I 9.97 4 . 5 7  8 . 0 9  2 .67  2 . 0 5  19.17 

2 . 9 3  2.18 3 .37  
4 . 2 0  2 . 1 8  2 . 4 3  1 6 . 5 3  2 . 4 0 1  

Sean NO. 1 8  1 3 . 2 6  
3.60 
3 .87  

16 .37  1 . ~ ~ 1  
Comb: 2 0 . 7 3  1 9 . 7 6  . 20.25 8.10 
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1 5 2  

1 6 1  
166 
1 7 5  
1 7 9  
1 8 5  
1 8 9  
: 93 

1 9 8  
2 0 1  
204 















































































































5271.71 
5329.52 

1 

I. 

P O I N T S  
Ex. pt. 3602 

T.P. 
T.P. 

5308.30 
531 8.60 

R.P. 
Ex. pt. 1307 , 
R. p. - >  

R.P. 
E. End trench 
W. End trench ~- 
R.P. 
W.end trench 
W. end trench 
R. P. 
T. P. 
T.P. 
T.P. 

5148.06 (Original Pos.)EB 15 
5154.27 
5 159.71 
5160.90 
5578.21 
5531.46 - - 

5561.83 

5235.25 
5224i98 
5319.42 

5245.13 

EB 16 
R.P. 
R.P. 

1 

ENTRY 
R.P. +adit dir.pt 

I, I, $1 I1 R.P. 
T.P. 

-. , T.P. 
T.P. 
T.P. 

/>;-F... . R.P. J ' .; 
Concr. Mdn. 
Concr. Mon 
R.P. 
TOP. 
T.P. 
T.P. 

T.P. 
5248.36 
5238.68 

_ _  
R.P. 
R.P. 5233.43 EQ in 

"s. 



-. . 2 
r- T.P. 

5223.67 R.P. 
R-P- 5216.40 

r: I 
I -  - 

5217.60 EB 11 (Ravised) ., 

5204.31 , Concr. ion .  1 . . 
5211.26 Concr. Mon. 
5158.01 New. Pos. "of EB 15 

T.P. 
. . t;;(:*=&i - .  ...... .>F;cl.Ll? TOP. 

$,7'Ej;74, i&q::; 

gt-;yj.3. &31E:xz:3 
..... ~ ~. 

lhese are co-ordinates as requk& in  letter from Elco. 4' 

EB 12 
EB ia 
EB 19 
EB 13 
EB. 15 
EB 16 
EB 17 
EB 14 

EB 10 
EB ii 

EB 9 
EB 8 
EB 7 
EB 6 

\ , 

1 

c- j T.P. = Traverse point. R.P. = Reference Point. Ex. pt. = Existing Point. 



I 

c 3 

Line IlO+nO. t J .  F 

,- Station 

. €0 47 
F 30 

31 
El) 50 

I 32 
33 
34 
35 
36 
37 
38 
39 

EB 53 
,'-\ 40 

* - *  52 
EB 55 

- 

- 

Station 

E8 45 
70 

EB 43 
71 
72 
73 

-EB 51 

Gr ld  
North I ng 

' 553681 
553715 
553749 . 553705 
553785 
553012 
553834. 
553872 
553910 
5539'19 
553963 
553976 
553991 
554006 
554167 
554 I97 

G r i d  
North i ng 

555637 
555648 
555672 
555694 
555738 
555742 
555763 

555854 
555866 
555909 
555948 

555809 

Base L ine Grid 
Northing Easting 

109+99 72277 
72435 
72577 

I 1 o+oo 72766 
72771 
72379 
73002 
73181 
73363 
73505 
73613 
73679 

1 ;o+oo 73745 
7381 8 
7'1585 

I 1 otoo 74723 

Line 130+00. H. 

Base L ine  Grid 
Northing Easting 

129+99 7 1858 
71913 
72024 
72132 
72337 

130tOO 72354 
72452 
72672 
72884 

130+00 72941 

130+00 
7 3 i  51 
73333 

Line ifO+OO. I I .  

Grid Base L ine Grid 
North E ng Northing Easting 

557505 140ti2 70960 
557596 713'15 
557596 150+00 71453 

r 

- 
557644 
557698 
55773s 

. - -  
71550 
71778 
71934 

557699 150+00 71 942 

35+01 

Base Line 
Easting E 1ev.i I ion 

34+93 5759 
5 7 5 6  
5787 
5876 
5912 

4otoo 5912 
5952 
~ .. 
6013 
G o 4 3  

46+00 6043 
6093 

50+00 6142 

Base L ine 
€as t I ng Elevat ion 

29+39 5672 
57/87 

35+00 

5fl51, 
5922 

40+00 5927. 



PAGE 4 E L C O  M I N I N G  L I M I T E D  

, S E A M  NO. 1 

A R E A :  B I G  W E A R Y  R I D G E  
SAMPLE NO.: 
LA6. NO.: 
SAMPLE INTERVAL (FROM-TO) ( F T . ) :  
S E A M  DESIGNATION 

EB-53-8 
7083  

702.0-704.5 
SEAM 1 

RAW COAL 
INHERENT MOISTURE % ad 0.6 
A S H  % db 2578425 .9  
VOLATILE MATTER % db / ~ , 3 ~ ~ i a . 4  
FIXED C A R B O N  % a d  55.4 
SULPHUR % db 1.73 
H A R D G R O V E  GR. I N D E X  8 9  

1 /4 ”x65M w e i g h t  % 94.6 

55 7d ‘i? 
S I Z E  FRACTION 

65MxO w e i g h t  % 5.4 

CLEAN COAL ( S I Z E  FRACTION 1 /4”x65M;  
1 . 5  SIYK-FLOAT S.G.) 

YIELD 1 / 4 ” x 6 5 M  w e i g h t  % 
TOTAL YIELD, EXCL. 65MxO w e i g h t  % 
INHERENT MOISTURE % a d  
A S H  % db 
VOLATILE MATTER 
F I X E D  CARBON 
SULPHUR 

% dab 
% dab 
% db 

PHOSPH9 RUS % db 
F S I  
S O F T E N I N G  TEMP. 0 c.  

O c. RESOLIDIFC. TEMP. 
C 0 N TR AC T I 0  N 
DILATATION % 
G-VALUE 

W 
i9 

75.5 
71.4 

0 .7  
7.5 

24.4 
75.7 

0.99 
T r a c e  

9 
379 
466  

27 
225 

1 .088  
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E L C O  M I N I N G  L I M I T E D  PAQE 

SEAM NO. 2 

A R E A :  B I G  WEARY RIDGE 
SAMPLE NO.: 
LAB. NO.: 
SAMPLE INTERVAL (FROM-TO) (FT. ) : 
SEAM DESIGNATION: 

E B - 3 1 - 1 3  

1 2 1  6 . 8 - 1  2 5 0 . 6  
5 1  2 1  

EB-53-7  E B - 5 3 - 6  E B - 5 2 - 3  EB-52-4  ' E B - 4 7 - 1 0  

I 1 0 8 1 . 3 - 1 0 9 5 . 0  2 9 6 . 0 - 3 0 9 . 0  3 1 4 . 3 - 3 2 2 . 0  
7 2 2 6  6 6 1  a 6 6 1 9  7 0 8 1  7 0 8 2  

1 SEAM 2 SEAM 2 S E A M  2 S E A M  2 SEAM 2 
6 4 3 . 0 - 6 5 2 . 5  6 5 7 . 0 - 6 6 6 . 0  

S E A M  2 

R A W  COAL 
INHERENT MOISTURE X a d  

% db 
% db 

0.5 
2 4 . 2  
1 8 . 3  
5 7 . 2  

0 . 3 5  
1 2 0  

8 2 . 0 .  
18.0 

7 3 . 5  
6 0 . 3  

1 . 2  
7.1 

2 0 . 8  
7 9 . 3  

0 . 3 6  

8 - 1 1 2  
4 0 8  
4 7 8  

2 8  
1 2  

0 . 9 7 0  

0.6 
8 1 . 7  

0 .7  

1 9 . 2  
38 .4  

0.6 0 . 9  
21.9 44 .5  
17 .8  1 3 . 6  
59.9 4 1 . 5  

8 2  8 6  

91 .1  8 2 . 3  
8 . 9  1 7 . 7  

0.58 0.25 

0.8 

18.8 
28.0  ASH 

VOLATILE MATTER 7 . 0  

0.22 

I ' 11 .2  

~ 6 3  

FIXED CARBON % ad  
SULPHUR % db 
HARDGROVE GR. INDEX 

4 2 . 1  

8 6  

86 .8  
1 3 . 2  

0.35 
5 2  .a 

0.44  
7 7  

S I Z E  FRACTION 
1/4"x65M 
65MxO 

weight % 
weight % 

~ 9 2 . 3  
7.7 

I 

92 .3  
7.7 

CLEAN COAL ( S I Z E  FRACTION 1/4"x65M; 
1.5 SINK-FLOAT S.G.) 

YIELD 1/4"x65M weight % 
TOTAL YIELD, EXCL. 65MxO weight % 
INHERENT MOISTURE % ad  
ASH % db 

7 0 . 2  

0 .6  
9.2 

21.8 

0.57 
T r a c e  

6 4 . 8  

7 8 . 3  

, 
I 8 . 9  

8.2 
I 1 .o 

8 . 4  

5 7 . 2  
49.7 

0.7 
7.4 

20.3 
79 .8  

0.58 
0 .02  
9 

4 01 

74.6 
68.0 

0.6 

4 8 . 8  
40.2 

0.9 ... 

9.1 
2 0 . 6  

9.2 
20.4 
7 9 . 7  

VOLATILE MATTER 
FIXED CARBON 
SULPHUR 

% dab 
% dab 
% db 
% db 

21.1 
79 .0  

~ 0 .57 
0.03 

79.5 
0.50 0 . 4 4  
1-1-02 0.01 PHOSPHORUS 

FS I 
SOFTENING TEMP. OC. 
RESOLIOIFC. TEMP. OC. 
CONTRACTION % 

8 1 1 7 2  
41 2 

8 -1  / 2  
3 9 7  

9 
3 9 2  7 - 1 / 2  

4 1 4  
4 6 9  

10 1 I 0 .981 

1 1 9  
4 6 6  4 6 9  

2 7  
4 7 6  4 6 6  

2 7  
7 5  

1 .042 

.~ 

2 5  
4 3  

1 . 0 1 9  

2 5  
2 8  

1 . 0 0 4  
0 I LATAT ION 
G-VALUE 

% 5 4  
1 . 0 2 7  
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M I N I N G  L I M I T E D  PAGE 

SEAM NO. 3 

AREA: B I G  WEARY R I D G E  
SAMPLE NO.: 
LAB. NO.: 

SEAM DESIGNATION: 
SAMPLE INTERVAL (FROM-TO) ( F T . ) :  

E8-31-12 

1 0 3 1  .O-1048.5 
51 20 

SEAM 3 OR 4 

EB-36-19 EB-47-9 EB-51-3 EB-52-2 EB-53-5 

1309.5-1329.0 1046  .O-1053.0 31 1 .O-323 . O  250.0-260.0 607.0-611.0 
5977 7225 7228  661 7 7080 

SEAM 3 O R  4 S E A M  3 SEAM 3 OR 4 S E A M  3 O R  4 S E A M  3 

RAW COAL 
INHERENT MOISTURE % a d  

% db 
% d b  
% a d  
% db 

0.3 
30.3 
15.6 

0 . 7  0.8 
64.3 

0.8 
42.4 

7.7 
49.5 

98 

65.7 
34.3 

0.9 
16 .4  

0.3 
8.2 

72.8 
18.8 

ASH 
~ .. 

40.7 
1 3 . 9  
45.1 

VOLATILE MATTER 
FIXED C A R B O N  

10.0 
25.5 

21.1 
62.0 54.0 

SULPHUR 
HARDGROVE GR.  I N D E X  

S I Z E  FRACTION 
1 /4"x65M 
65MxO 

0.33 
7 9  

0.29 0.16 
7 a  

0.78 
9 3  

0.41 
1 3 9  

wei,ght % 
w e i g h t  % 

91 .8 
8.2 

88.8 
11.2 

92.2 
7.8 

92.1 
7.9 

88.8 
11.2 

CLEAN COAL ( S I Z E  FRACT 
1.5 SINK-FLOAT S.G.) 

YIELD 1 /4 "x65M 
TOTAL YIELD. EXCL. 6 

ON 1/4"x65M; 

w e i g h t  % 
MxO w e i g h t  % 

% a d  
% db 
% d a b  
% d a b  
% d b  
% db 

o c  
O C  
x 
% 

67.8 
62.2 

51.6 
45.8 

0.9 
8.6 

18.9 
81.2 

30.7 38.0 85.8 
79.0 

0.9 
6.6 

25.2 
74.9 

0.82 
0.06 
9 

390 
455 

97 .? 
28.3 

1.3 
25.0 

1.5 
86.8 

2.9 
5.7 

21.2 
78.7 

INHERENT MOISTURE 
A S H  

0.5 
8.6 

19.1 
6.1 

21.4 
. ~ .  

VOLATILE MATTER 
FIXED CARBON 80.9 

0.40 
78.7 

SULPHUR 
PHOSPHORUS 
F S I  
SOFTENING TEMP. 
RESOLIDIFC. TEMP. 
CONTRACTION 

0.47 
0.05 
3 - 1 / 2  

0.54 
0.02 

0.39 
0 - 0 6  
8 

402 
465 

3 
4 06 

3-112 
4 1  7 

9 
4 09 425 

478 
1 3  

-13  

477 4 6 9  
22 
43 

21 
-21 

23 29 
1 7 3  

1.058 

25 
8 
0.964 

DILATATION 
G-VALUE 1.023 
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M I N I N G  L I M I T E D  PAGE 

S E A M  NO. 4 

A R E A :  B I G  WEARY R I D G E  
SAMPLE NO.: 
LAB. NO.: 
SAMPLE INTERVAL (FROM-TO) ( F T . ) :  
S E A M  DESIGNATION: 

EB-36-19 
5977 

1309.5-1 329.0 
SEAM 3 O R  4 

EB-52-2 

250.0-260.0 
S E A M  3 O R  4 

661 7 
EB-53-4 

487.0-493.0 
7079 

S E A M  4 

EB-31-12 

1 0 3 1  .O-1048.5 
5 1  20 

S E A M  3 O R  4 

EB-47-8 
7224 

963.0-972.0 
SEAM 4 

EB-51-3 
311 7228 .O-323.0 

S E A M  3 O R  4 

RAW COAL 
INHERENT MOISTURE % a d  
A S H  % d b  
VOLATILE MATTER % d b  
F I X E D  CARBON % a d  
SULPHUR % d b  
HARDGROVE GR. I N D E X  

1 /4"x65M weight % 
65MxO weight % 

S I Z E  FRACTIr) N 

0.3 0.7 
40.7 
13.9 
45.1 

0.29 

0.3 
20.1 
16.8 
63.0 

8 4  

92.1 
7.9 

0.42 

0.8 
42.4 

7.7 
49.5 

0.9 
16 .4  
21.1 
62.0 

93 

92.1 
7.9 

0.78 

0.7 
19.8 
15.7 
64.0 

85  

91.6 
8 .4  

0 .46  

. .. 

30.3 
15 .6  
54.0 

0.33 
7 9  

91 .8 
8 .2  

98 

65.7 
34.3 

88.8 
11.2 

CLEAN COAL ( S I Z E  FRACTION 1/4"x65M; 
1 . 5  SINK-FLOAT S . G . )  

YIELD 1 /4"x65M weight % 
TOTAL YIELD, E X C L .  65MxO weight X 
INHERENT M O I S T U R E  % a d  
A S H  % d b  

67.8 
6 2 . 2  

81.5 
75.1 

38.0 
25 .O 

1.5 

85.8 
79.0 

80.6 
73.8 

0.9 
10.7 
1 8 . 9  
81.1 

0.45 
0.12 
3 

41 6 
469 

8 
-8 

51.6 
45.8 

0.9 
8.6 

1 8 . 9  
81.2 

0.47 
0.05 
3 -112  

425 
478 

13 
-1 3 

0.5 
8.6 

19.1 

. ~ . .  

0.5 
7.9 

19.1 

0.9 
6.6 

VOLATILE MATTER 
FIXED CARBON 
SULPHUR 

.. - - 
% d a b  
% d a b  
% d b  
% d b  

25.2 
74.9 

0.82 
80 .9  

0.40 
80.9 

0.48 
0.08 
2 

423 

1 6  

PHOSPHORUS 
F S I  
SOFTENING TEMP. 
RESOLIOIFC. TEMP 
CONTRACTION 
0 I LA TAT I 0 N 
G-VALUE 

0.06 
9 3 - 1  1 2  

41 7 
3 

406 "C.  
"C .  

390 
455 477 

21 
-21 

% 
% 

23 29 
173 

1.058 
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M I N I N G  L I M I T E D  PAGE 

SEAM NO. 6 

A R E A :  B I G  WEARY R I D G E  
SAMPLE NO.: 
LAB. NO.: 

EB-36-18 EB-47-7 

1202.0-1210.0 744.0-760.5 
5976  7223 

EB-52-1 EB -51 -2 

230.0-236.0 1 38.0-1 44.5 
7227 661 6 

SEAM 6 S E A M  6 

EB-53-3 

231.7-234.0 
7078 

EB-31 -11 
5 1 1 9  

SAMPLE INTERVAL (FROM-TO) ( F T . ) :  
SEAM DESIGNATION: 

858.0-864.0 
S E A M  6 S E A M  6 S E A M  6 S E A M  6 

RAW COAL 
INHERENT M O I S T U R E  X a d  0.5 

28.0 
16.3 
55.4 

0.64 

0.5 
74.2 

9.1 
16.7 

0.16 
64  

0.9 
47.2 
13.0 
39.4 

9 0  

78 .9  
21.1 

0.37 

45.8 
36.1 

1.6 
5.7 

20.1 
80.0 

0.69 
0.06 
8 - 1  1 2  

392 
459 

1 8  
1 6 6  

1.068 

0.7 
12.9 
17.4 
69.2 

8 1  

90.9 
9.1 

0.49 

93.4 
84.9 

0.5 
8.3 

19.9 
80.1 

0.55 
0.07 
3 -112  

425 
465 

1 9  
-1 9 

0.6 
39.5 
14 .3  

0.8 
60.9 
15.1 
23.8 

85 

67 .O 
33.0 

ASH 
VOLATILE MATTER 
FIXED C A R B O N  

% db 
% db 
% a d  
9: Ah 

45.9 
SULPHUR 0.50 

79 
n "I ~ ~ ~ .. 

HARDGROVE G R .  I N D E X  
S I Z E  F R A C T I O N  

1 /4"x65M 
65MxO 

weight % 
weight % 

92.9 
7.1 

85.3 
14.7 

92.0 
8.0 

CLEAN COAL ( S I Z E  FRACTION 1/4"x65M; 
1.5 SINK-FLOAT S.G.1 

- I  

YIELD 1 /4 "x65M weight % 
TOTAL YIELD, EXCL. 65MxO weight X 
INHERENT MOISTURE X a d  

78.4 
66.9 

1.6 
7.3 

21 .o 
79.1 

0.75 
0.04 
9 

41 1 
4 7 2  

1 9  
1 7  

0.996 

15.7 
14.4 

0.4 
9.7 

20.7 
79 .3  

0.56 
0.03 
3 

41 3 

1 7  

11 .4  54.2 
7.6 
1 . 6  

50.4 
0.5 

16 .2  A S H  % d b  
VOLATILE MATTER X d a b  
FIXED CARBON % d a b  
SULPHUR % db 
PHOSPHORUS X db 
FS I 

21.2 
78.9 

.70 

8 
408 

8 
406 
467 

21 
45 

1.026 

SOFTENING TEMP. o r  -. 
RESOLIDIFC. -TEMP.  " C .  
CONTRACTION % 
DILATATION x 

475 
18 
28 

G-VALUE 1.017 
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M I N I N G  L I M I T E D  PAOE 

SEAM NO. 7 

AREA: B I G  W E A R Y  R I D G E  
SAMPLE NO.: 
LAB. NO.: 

EB-31-10 
4 5 3 3  

EB-53-2 EB-36-17 EB-47-6 EB-51-1 
~ 5975 7222 7075 7077 

SAMPLE INTERVAL (FROM-TO) (FT.) :  
S E A M  D E S I G N A T I O N  : 

778.5-787.0 
S E A M  7 

663.0-684.0 170.6-178.0 202.0-208.0 1 1115 .2 -1124 .0  
~ SEAM 7 S E A M  7 SEAM 7 S E A M  7 

RAW COAL 
INHERENT MOISTURE % a d  
A S H  % db 
VOLATILE MATTER % db 
FIXED C A R B O N  % a d  

0.6 
22.0 
16.0 
61.6 

0.52 
101 

92.2 
7.8 

0.8 1 66.5 
10.7 ! 22.6 

0.7 
45.7 
13.5 

0.7 
14.3 
18.0 

0.7 
32.6 
16 .5  

40.5 67.2 50.5 - I- - -  
SULPHUR % db 
H A R D G R O V E  GR. I N D E X  

1 0.26 0.42 
8 9  

0.48 
122  

0.43 
84 

S I Z E  FRACTION 
1 /4"x65M 
65MxO 

I 91.1 w e i g h t  % 
w e i g h t  % 

90.7 
9.3 

89.2 
10.8 

78.2 
21.8 8.9 

CLEAN COAL ( S I Z E  FRACTION 1/4"x65M; 
1.5 SINK-FLOAT S.G. )  

YIELD 1 /4"x65M w e i g h t  X 
TOTAL YIELD, EXCL. 65MxO w e i g h t  % 
INHERENT MOISTURE X a d  
ASH X dh 

65.0 54.0 
49.0 

2.0 
8.1 

22.1 
77 .9  

0.64 
0.10 
7 

409 

1 8  

87.4 
78 

59.4 
46.5 

11.1 
10.1 

1.4 
59.9 

3.1 
.~ 

1.9 
3.3 

20.3 
78.4 

0.54 
0.03 

+9 
401 
467 

22 
46 

1.028 

0.7 
9.7 

21.3 
7.8 

20.7 
I 8.4 .. - - 

VOLATILE MATTER X d a b  
FIXED C A R B O N  X d a b  
SULPHUR % db 
PH 0s PHO R US % d b  
F S I  

20.8 I 79.2 ' I 0 .87 
79.2 

0 . 7 9  

2 - 1 1 2  
421 
450  

1 2  

78.7 
0.55 . . ~ ~  

0.15 
7 -112  

0.19 I +9 
SOFTENING TEMP. " C .  
RESOLIDIFC. TEMP. O C .  

CONTRACTION % 
DILATATION % 
G-VALUE 

41 2 
47 0 

26 

420 
478 

23 
-7 

0.892 
24  

0.997 



E L C O  M I N I N G  L I M I T E D  PAGE 

S E A M  NO. 8 

1 0  

AREA: B I G  WEARY R I D G E  
SAMPLE NO.: 
LAB. NO.: 

SEAM DESIGNATION: 
SAMPLE INTERVAL (FROM-TO) (FT. ) : 

RAW COAL 
INHERENT MOISTURE % a d  
ASH % db 
VOLATILE M T T E R  % db 
FIXED CARBON % ad 
SULPHUR % db 
HARDGROVE GR. INDEX 

1/4"x65M weight % 
65MxO weight % 

S I Z E  FRACTION 

CLEAN COAL ( S I Z E  FRACTION 1/4"x65M; 
1.5 SINK-FLOAT S.G.) 

YIELD 1/4"x 65M weight % 
TOTAL YIELD, EXCL. 65MxO weight % 
INHERENT MOISTURE % a d  
ASH % db 
VOLATILE WTTER % dab 
F IXED CARBON % dab 
SULPHUR % db 
PHOSPHORUS % db 
FS I 
SOFTENING TEMP. 
RESOLIDIFC. TEMP. 
CONTRACTION 
DILATATION 
G-VALUE 

OC. 
OC. 
% 
% 

EB-31-8 
4531 

509.3-533.5 
S E A M  8 

0.6 
33.2 
24.1 
42.4 

73 

94 .O 
6.0 

0.37 

54.4 
51 .l 

0.9 
9.2 

20.5 
79.6 

0.55 

3-1 / 2  
423 
477 

1 2  

EB-36- 
5974 

1008.0 
SEAM 8 

0.7 
29.8 
16.3 
53.5 

0.37 

86.3 
13.7 

62.8 
54.2 

1.3 
8.4 

20.8 
79.1 

0.45 
0.12 
4 -1  / 2  

418 

1 8  

6 

1047  .O 

EB-47-4 

585.0-599.0 
7220  

S E A M  8 

0.3 
10.1 
19.8 
69.9 

0.39 
108 

' 90.3 
9.7 

90.1 
81.4 

0.9 
7.0 

1 21.7 
I 78.4 

0.43 
0 .12  
7 

407 
456 

, 24 
-24 

EB-53- 

96 .0 -1  
7076 

SEAM 8 

0.6 
10.8 
19.4 
69.4 

0.46 
1 0 2  

87.3 
12.7 

91.7 
80.1 

1 .o 
~ .. 

8.1 
21.3 
78.7 

0.46 
0.14 
6 

41 5 

1 6  

6.5 



E L C O  M I N I N G  L I M I T E D  PAGE 11 

S E A M  NO. 8A 

A R E A :  B I G  W E A R Y  RIDGE 
SAMPLE NO.: E B - 3 1 - 9  E B - 4 7 - 5  
LAB. NO.: 4 5 3 2  7 2 2 1  
SAMPLE INTERVAL (FROM-TO) (FT.): 6 7 5 . 5 - 7 0 8 . 0  6 0 9 . 6 - 6 1 5 . 0  
SEAM DESIGNATION: S E A M  8A S E A M  8A 

R A W  COAL 
INHERENT MOISTURE 
ASH 
VOLATILE MATTER 
FIXED CARBON 
SULPHUR 
HARDGROVE GR. I N D E X  

S I Z E  FRACTION 
1/4"x65M 
65MxO 

% ad 0.6 
% db 3 0 . 5  
% db 1 7 . 6  
% ad 51 .2  
% db 0 .33  

8 3  

weight % 9 1  .o 
weight % 9 . 0  

0.4 
29 .8  
1 9 . 5  
50.5 
0.60 

85 

94.5  
5.5 

CLEAN COAL ( S I Z E  FRACTION 1/4"x65M; 
1.5 SINK-FLOAT S.G.) 

YIELD 1/4"x65M weight % 64.8 6 4 . 2  
TOTAL YIELD, EXCL. 65MxO weight % 59 .0  6 0 . 7  
INHERENT MOISTURE % ad 2 . 0  0.4 

VOLATILE PIATTER % dab 2 0 . 8  23.3 
FIXED CARBON % dab 79.3 7 6 . 6  
SULPHUR % db 0 .53  0 . 7 3  

SOFTENING TEMP. OC.  4 2 2  4 0 8  
RESOLIDIFC. TEMP. OC . 4 7 6  

DILATATION % -1 2 1 1 6  
G- VALU E 1 . 0 4 8  

ASH % db 8.0 7 . 4  

PHOSPHORUS % db 0.11 
FS I 6 - 1 / 2  9 

CONTRACT ION % 1 2  2 9  

5 



L I M I T E D  

S E A M  NO. 9 

AREA: B I G  WEARY R I D G E  
SAMPLE NO.: 
LAB. NO.: 
SAMPLE INTERVAL (FROM-TO) ( F T . ) :  
SEAM DESIGNATION 

RAW COAL 
INHERENT MOISTURE % a d  
ASH % db 
VOLATILE MATTER 
FIXED CARBON 
SULPHUR 

% db 
% a d  
% db 

HARDGROVE GR. I N D E X  

1 /4 "x65M w e i g h t  % 
65MxO w e i g h t  % 

S I Z E  FRACTION 

CLEAN COAL ( S I Z E  FRACTION 1 /4"x65M;  

YIELD 1 / 4 " x 6 5 M  w e i q h t  % 
1 .5  SINK-FLOAT S.G. 

TOTAL YIELD,EXCL. 65MxO w e i a h t  % 
INHERENT MOISTURE % a i  
ASH ' % db 
VOLATILE MATTER % dab 
FIXED C A R B O N  
SULPHUR 
PHOSPHORUS 
FS 1 

% dab 
% db 
% db 

. - _  
SOFTENING TEMP. O C  
RESOLIDIFC. TEMP. OC 
CONTRACTION % 
DILATATION 4, 
G-VALUE 

PAGE 

1 2  

EB-47-3 EB-36-15 EB-27-9 EB-31-6  EB-31-7 

938.5 -940.5  396.7-406.0  481 -0 -485 .5  868.1 -885.2  440.5-449.5 
51 38 4529  4530  5148  721 9 

Seam 9 Seam 9 Seam 9 Seam 9 Seam 9 

0.4 
21.2 
21.2 
57.4 

0.78 
8 9  

94.5 
5.5 

81.6 
77 .1  

0.6 
6.2 

26.4 
73.5 

0 .05  
9 

393 
457 

26 
2 4 1  

1 .065 

0.8 
30.0 
1 6 . 8  
52.7 

8 3  

92.2 
7.8 

0.66 

59.8 
5 5 . i  
1.1 
7.2 

22.1 
77.9 

0.83 

9 
407 
465  

20 
8 9  

1.044 

0 . 6  . .- 
30.7 
16.1 
52.9 

0 .37  
74  

94.3 
5.7 

64.0 
60.4 
1.1 
7 .1  

20.6 
79.4 

0.65 

5 
4 29 
468 

1 3  

0 .5  
53.5 
12 .9  
33.5 

7 6  
0 .39  

87.4 
12 .6  

25.1 
21.9 

1 .7  
14 .5  
22.4 
77 .6  

0.62 
0 . 0 4  
8 

41 5 
441  

5 
- 5  

0.4 
24 .O 
18.1 
57 .7  

0.50 
81  

93 .1  
6.9 

70.8 
65 .9  

0.5 . ~~ 

9.1 
21.1 
78 .9  

0.6? 
0 - 0 8  
3 

419 

22 





E L C O  M I N I N G  L I M I T E D  

SEAM NO. 1 2  

PAGE 

AREA: L I T T L E  WEARY R I D G E  
SAMPLE NO.: 
LAB. NO.: 

SEAM DESIGNATION: 
SAMPLE INTERVAL (FROM-TO) ( F T . ) :  

RAW COAL: 
INHERENT MOISTURE % ad 
ASH % db 
VOLATILE MATTER 
FIXED CARBON 
SULPHUR 

% db 
% ad 
% db 

HARDGROVE G R .  I N D E X  

1 /4 "x65M w e i g h t  Z 
65MxO w e i g h t  % 

S I Z E  FRACTION 

CLEAN COAL ( S I Z E  FRACTION 1 / 4 " ~ 6 5 M ;  
1.5 SINK-FLOAT S.G. )  

Y I E L D  1 /4x65M w e i g h t  % 
TOTAL YIELD,EXCL. 65MxO w e i g h t  % 
I N H E R E N T  MOISTURE % ad 
A S H  % db 
VOLATILE MATTER % dab 
FIXED CARBON % dab 
SULPHUR % db 
PHOSPHORUS % db 
FST . - _  
SOFTENING TEMP. O C  
RESOLIDIFICATION TEMP. O C  
CONTRACTION % 
DILATATION 
G-VALUE 

% 

EB-6-7 EB.-6-8 A R I T H -  
4487 4489  METIC 

485.8-509.0  511 .5-520.6 A V E R A G E  
Seam 1 2  Seam 1 2  

1.2 
17 .7  
22.9 

I 58.7 
0 .62  1 12 .8  

I 80.6 
19 .4  

80 .9  
65.2 

2.9 
5.1 

27.1 
72.7 

0.65 

I 8 
408 
453 

7 
1 3  

1 .016 I I 
1 

0.8 ~~~ 

41.1 
18.7 
39.9 

0.55 
84  

88.6 
11 .4  

49.1 
43.5 

1.3 
8.1 

29.4 
70.4 

0.74 

8 1 1 2  
396 
454 

24 
171  

1.054 

49 

54.35 

6.6 
28.25 
71.55 

0.70 

8 

15 
92 

1.035 

1 4  





M I N I N G  L I M I T E D  

S E A M  NO. 1 3  

A R E A :  L I T T L E  WEARY R I D G E  
S A M P L E  NO.: 
L A B .  NO.: 
S A M P L E  I N T E R V A L  (FROM-TO)  ( F T . ) :  

RAW C O A L  
I N H E R E N T  M O I S T U R E  % a d  
A S H  % db 
V O L A T I L E  MATTER % db 
F I X E D  CARBON % a d  
S U L P H U R  % db 
HARDGROVE GR. I N D E X  

1 /4 "x65M w e i g h t  % 
65MxO w e i g h t  % 

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

C L E A N  COAL ( S I Z E  F R A C T I O N  
1.5 S I N K - F L O A T  S.G.) 

Y I E L D  1 /4 "x65M 
TOTAL YIELD.EXCL. 6 5 ~ x 0  
I N H E R E N T  M O I S T U R E  
ASH 
V O L A T I L E  MATTER 
F I X E D  CARBON 

R E S O L I D I F C .  TEMP. 
C O N T R A C T I O N  
0 I L A T A T I O N  
G - V A L U E  

1/4"x65M; 

w e i g h t  % 
w e i g h t  B 
% a d  
% db 
% dab 
% dab 
% db 
% db 

OC 
O C  
01 
k 

% 

EB-6-6 

338.0-356.4 
4486  

Seam 1 3  

1.1 
27 .7  
21.7 
50.2 

97 

91 .o 
9 . 0  

0.60 

67.6 
61 .5  

1.7 
6 .1  

I 28 .8  
71 .1 , 0 . 7 6  

a 112 ' I 394 
~ 451 
I 24 
1 1 2 7  , 1 .048  

EB-15-14 A R I T H -  
381 0 M E T I C  

425.9-444.8 AVERAGE 
Seam 1 3  

0.8 ~~. 

52.2 
16 .1  
31.4 

0.54 
85 

86 .8  
1 3 . 2  

37.9 
2.0 
5.4 

25.9 
73.9 

1.28 

7 
397 
456 

25 
111 

1.046 

91 

49.7 

5.7 
27.35 
72.5 

1.02 

8 

24 
1 1 9  

1.047 

t 



Seam 1 3  Seam 1 3  

E L C O  M I N I N G  L I M I T E D  

SEAM NO. :  1 3  

EB-36-1 i 

4895  

Seam 1 3  
86.0-101 .O 

E8-36-2 

108 .O-120 .O 
4896 

Seam 1 3  

AREA:  B I G  WEARY R I D G E  
SAMPLE NO.: E8-36-5 

241.5-245.0 
4 8 9 9  

Seam 13.1 

E8-36-7 
5140 

345.0-351.3 
Seam 13 

E8-42-3 

278.0-285.0 Seam 1 3  
6 6 1  3 

E8-42-5 

326.0-329.8 

EB-42-4 . 
31 5.5-320 - 0  

6 6 1  4 6 6 1  5 

Seam 1 3  Seam 1 3  

11 
E8-36-6 ' 

4 9 0 0  ! 
301 -0-3128.7 
Seam 1 3  

F,B,;7,-2 
31 3 .5 -320 .5  

E8-27-3 
4 8 9 0  

332  .O-339.5 LAB. NO.: 
SAMPLE INTERVAL (FROM-TO) (FT.)  : 
SEAM DESIGNATION: 

. 
Seam 1 3  Seam 1 3  

0.4 
13.4 
23.1 
6 3 . 3  

0.81 
114 . 

18 .3  
a 1  -7 

8 7 . 8  
71.7 

1 . 1  
-.. 3.6 

26.0 
7 4 . 0  

0.97 
0.04 
9 

399 
457 

26 
177 

1.053 

RAW COAL ! 
0.4 

4 3 . 8  
1 7 3 0  ~ 

3 9 . 1  , 
0.55 I 

102  

: 0 . 5  
8.8 

e7.5 
6 3 . 3  
' 0 . 4 6  
$ 3  

95.4 
8.4.6 

93.3 
8 9 . 0 .  
' 1 . 0  
4.3 

29.5 
70 .8  

0.07 
9 

374 
432 

97 
109  

~ 1.060 

0.5 
1 7 . 0  
26 .8  
5 5 . 9  

0 . 3  
20.2 
24.7 
55.0 

0 . 6 8  
108  

8 2 . 9  
17.1 

0.5 
5 9 . 0  
15.4 
25.5 

7 9  

8 8 . 0  
1 2 . 0  

0 . 5 5  

0.7 
4 7 . 7  
1 6 . 9  
35.1 

8 1  

89 .7  
10.3 

0 .61  

0 .5  
3 6 . 1  
18.4 
4 5 . 3  

98  
0 . 6 5  

ao .4 
1 9 . 6  

INHERENT M O I S T U R E  
ASH 

X a d  
Y db 

0.4 
46 .5  
21.4 
32 .0  

76 

91.2 
8.8 

0.39 

0 . 6  

1 9 . 2  
50 .7  

8 7  

8 9 . 3  
10 .7  

29  .a 

0 . 7 4  

0 . 9  1 .o 
4 2 . 1  6 8 . 6  
1 6 . 3  1 1 . 8  
4 1 . 3  1 9 . 4  

9 8  64 
0 . 5 7  1 . 0 8  

VOLATILE MATTER % db 
FIXED C A R B O N  X a d  
SULPHUR X db 
HARDGROVE G R .  I N D E X  

1/4'x65M w e i g h t  X 
65MxO w e i g h t  X 

S I Z E  FRACTION 

'3 0 . 4 4  
7 3  

97.6 
2.4 

84.4 
1 5 . 6  

82.6 
17.4 

92 .0  
8 . 0  

CLEAN COAL ( S I Z E  FRACTION 
1.5 SINK-PCOAT S . G .  \ 

1/4*x65M; 

w e i g h t  X 
w e i g h t  I 
X a d  
X db 
X dab 
X dab 
X db 
X db 

oc 
O C  
x 
X 

8 4 . 3  
82.3- 

0 . 8  
4 . 1  

3 0 . 5  
6 9 . 4  

76 .5  
63.4 

1 . 2  

33.6 
29.6 

1 .o 
38.9 
34 .9  

1 .1  
6 9 . 9  
56 .2  

0 . 9  
9 . 5  

2 3 . 0  

43.3 
39.5 

6 8 . 2  
6 0 . 9  

0.6 
9 . 2  

28.7 
7 1 . 3  

0 . 9 9  

49 .2  
40 .6  
1 .l 
8 . 9  

24.7 
75.4 

19 .4  
1 7 . 8  

1 .o 
8 . 9  

2 0 . 6  
5 7 . 4  

YIELD 1 /4"x65H 
TOTAL YIEL0,EXCL. 65MxO 
I NH E RE N T MO I S T U R E 

55.3 
4 6 . 7  

1.1 
6 .3  

25.6 
74.5 

0 .81  
0 . 1 0  
9 

396 
459  

25 
104 
.. 1 .047  

1.3 
5 . 2  

24.1 
76 .0  

0.76 

. .- 

7 .a 
27.3 
7 2 . 7  

0 . 9 2  

. . ~  
8.5 11 - 1  ASH 

VOLATILE HATTER 
_ _ _  .... 

26 .3  27 .0  
7 3 . 8  7 3 . 0  

0.85 
O i l 2  - -~ 0 .80  

0.06 

FIXED CARBON 
SULPHUR 
PHOSPHORUS 

-~ ~ ~ 

6 8 . 1  
1 . 0 6  
0 . 0 8  

. . ~  

0 .92  
0 . 1 1  
8 1 / 2  

4 1  0 

~. 

2.76 
0.04 
8 1 / 2  

41 0 

0 .06  
9 

0.06 
9 

385 
453  

24 
1 9 8  

1 .068  

0.09 
9 

41 1 
473 - 

1 9  
1 5  

0.992 

0 .07  
9 9 8 1 / 2  

3 8 7 ,  388 
4 5 4  4 5 3  

1 6  28  
i 8 a  . 1 5 0  

1 .072  ~. 1 . 0 5 6  

. 
F S I  
SOFTENING TEMP. 
RESOLIOIFC. TEMP. 

9 
392 
457 

26 
134 

1 .054  

392 
4 6 0  

2 3  
155 

1 .063  

459 474 3 0  
1 8 5  

co N T R A c T I o ti 
D I  LATAT I O N  
G-VALUE 

27 
37 

1 .009  

29 
6 1 .064  0 .995  



E L C O  M I N I N G  L I M I T E D  . 

SEAM NO. 1 4  

AREA:  L ITTLE U E A R Y  R I D G E .  
SAMPLE NO.: EB-6-1 EB-6-2 EB-6-3 EB-6 -4  EB-6-5 

SAMPLE INTERVkL (F;M!l-TO) (m.1: 
SEAM DESIGNATION: 

EB-14-8 EB-12-10 
LAB. NO.: 4481 4482 4483 4484  4485 3972 4082  

440.4-450.5 275.3-279.8 643.0-652.5 141.5-149.7 168.0-171 .o 240.0-248.5 250.0-266.4 

I 
I 

SEAM 14 SEAM 1 4  SEAM 1 4  SEAN 1 4  SEAM 1 4  SEAM 1 4  SEAM 1 4  . 
EB-18-10 3588 

ARITHMETIC 628.6-632.4 
SEAM 1 4  AVERAGE 

i 
EB-15-11 EB-15-12 EB-18-8 EB-18-9 

3807 3808 3809 3586 3587 
282.3-285.1 

EB-15-13 

309. a -31'3.6 390.4-395.8 564.5-568.0 591.2-597.9 
SEAM 1 4  SEAM 1 4  SEAM 1 4  SEAM 1 4  , SEAM 1 4  

RAW COAL 
INHERENT EXlISTURE 
ASH 
VOLATILE MTTER 
FIXED CARBON 
SULPHUR 
HARDGROVE GR. INDEX 

S I Z E  FRACTION 
1/4"x65M 
65MxO 

0.8 j 0.9 
42.7 ' 34.7 
19.7 : 20.6 
37.3 , 44.3 

67 
' 0.51 i 0.77 

1 .o 
39.4 
21.5 
38.7 

9 3  
0.70 

0.8 0.7 1 .o 
21.3 17.6 
23.1 27.3 
55.3 54.6 

85 1 0 9  
0.73 0.46 

1 

0.9 
1 1  I) 

0.8 
91 c 

0.5 0.7 1 .o 
7 R  3 5 . 7  d l  - 0  

0.9 
34.7 . 20.6 
44.3 

0.65 

X ad 
X db 
% db 
% ad 
X d b  

1 .o . . ~  

15.3 

57.4 
26 .a 

0.66 

30.9 
22.7 
46.1 

95  
1..01 

. .- --. . . . - -  LI .v I. .u 
24.1 20 .o 17.0 22.4 24.3 
67.7 44.0 41.6 55.6 60.3 

a7  a 5  I 

0.94 0.72 0.72 0.75 0.65 
7 6  

I 

._ ) aa 92 

weight % 91 - 2  
weight % 8.8 

93.0 
7 .O 

92.4 
7.6 

90.9 92.2 
9.3 7.8 

92.0 
8.0 

85.8 
14.2 

92.9 
7.1 

76 .a 93.1 86.9 
23.2 6.9 13.1 

CLEAN COAL (SIZE FRACTION 1/4"x65M; 

55.5 
42.6 

85.8 

8.4 
28.2 

a 
383 

73.6 
1.3 

72.0 
0.93 

454 
1 6  

21  7 
1.079 

43.7 
40.6 

1.5 SINK-FLOAT S.G.) 
Y IELO 1/4"x65M weight % 85.8 40.2 

INHERENT EXlISTURE % ad 
A<H X db 

TOTAL YIELD, EXCL. 65MxO weight % 78.2 37.4 
50.3 
42.7 

4.7 

70.0 

2.8 

29.8 

0.73 

72.1 
67.1 

5.3 

71.5 

0.8 

28.4 

0.83 

. .  
82.7 
71.9 

2.2 
5.6 

5 1  .O  42.0 
46.4 38.7 

28.2 ' 25.2 
73.1 74.7 

0.8 0.8 
4.4 - 9.8 

0.91 0.96 

a 7 -112  
388 394 
4 54 456 

26 24  
258 1 6 4  

1.068 1.057 

93.8 
86.7 

70.3 
64.7 

5.0 
27.5 

0.8 57.22 
0.6 
9.7 6.4 

0.8 
5.0 

27.1 
73.0 

.~~ 

33.3 
66.7 

0.89 

..-.. 
VOLATILE MATTER X dab 
FIXED CARBON % dab 
SULPHUR X db 

X db 

. .~ 

27.9 
7210  

0.90 . 

28.4 

0.89 
71.7 72.5 

0.94 0.97 

9 
393 

8-112 
3138 

284 

465 
22 

1.073 

8 
I 
~ 408 

8 - 1 / 2  8 - 1 1 2  a - i  12 
386 . 364 382 
450  443 445 

9 
392 

8 
397 
456 

23 
252 

1.061 

9 
376 

27 
223 

448 

1.074 

7 - 1 f 2  8-112 
OC . 
OC . 
X 
% 

. -  
38 2 
d4A 450  

21 
1 8 5  

1.057 

~ 453 
7 

1 5 9  
1.050 

447 
24 1 7  

1 3 9  
23 --. '27 

232 267 
12067 1.086 1.063 

. .- 
27 

230 
22 

210 
CONTRACTION 
OILATAT I O N  
GVALUE 

. 1 5 3  
1.046 1.067 1.065 

. 
.. 



IY 

. . . .4 ,. . 
i . . . . i  

S E  - M NO. 1 4  

EB-33-5 ~ EB;i:;2 ' 227.5-241.5 
' SEAM 1 4  

5973 
620.0-1 

EB-27-1 
4888 

144.5-1 52.5 
S E A M  1 4  

.: FT. ) : 
SEAM 1 4  

% ad 
% db 
% db 

0.6 
9.6 

18.3 
~ 71.7 
~ 0.44 

111 

I 84.9 
15.1 

0.9 
10.3 
23.7 
65.4 

0.37 

0.6 
9.2 

29.8 
60.7 

0.69 
111 

r'.ArILE MTTER 
F I X E D  CARBON % ad 
SULPHUR % db 
HAROGROVE GR. INDEX 

1/4"x65M weight  % 83.8 
';'<MxO weight  % 16.2 

SIZE FRACTION 
90.6 

9.4 

91.5 
77.7 

1.2 
6.? 

2 r  

92.5 
8 7 . 8  

we igh t  % 93.0 
weight  % 77.9 

, .  2.0 
3.4 

32.5 
67.5 

SULPHUR % db 
PHOSPHORUS % db 0.06 

25. 
74.2 

0.44 
0.02 
9 

388 
458 

24 
61 

1.037 

- 1 ,  

41 7 
470 

24 
20 

0.995 

FS I 9 
OC. 366 

% 3 0  
% 1 6 8  

OC . 444 

1.072 
DILATATION 
'-VALUE 



E L C O  M I N I N G  L I M I T E D  

. 
. SEAM NO. 15 

. 
I 

AREA: LITTLE WEARY R I D G E  
SAMPLE NO.: .. 
LAB. NO.: 
SAHPLE INTERVAL (FROKTO) (FT.): 
S W  DESIGNATION: 

I 
I I 

I 

i 
I 

I 

i 
! 

i 

t 

I 

i 

i 
I 

I 
! 

1 I 
! 
f I 

EB-15-9 E8-15 - 1  0 
1 ' 245.2-257.5 261 -4-270.0 

3805 3806 

SEAM 15 SEAM 15 
I 

! 

iEB-7-9 
4489 

SEAM 15 
583.4-626.6 

EB-12-9 E8-10-8 

565.0-579.0 588.7-610.7 
4518 3971 

SEAM 15 . SEAM 15 

EB-15-7 
3803 

201.0-205.0 
SEAM 15 

EB-15-8 

206.7-211.0 
3804 

SEAM 15 

E8-16-12 . EB-16-13 EB-18-5 

800.9-81 4 . 2  
3775 3776 3583 

SEAM 15 SEAM 15 SEAM 15 
31 2.7-314.2 868.8-874.5 

EB-18-6 €8-18-7 
3584 3585 

334.5-336.0 .338.4-348.2 
SEAM 15 SEAM 15 

A R I T H -  
METIC 
AVERAGE 

74 

52.7 

6.8 
28.4 
71.7 
0 -86 

8-1/2 

23 
179 

1.067 

-. 

w COAL 
INHERERT Ic)ISTURE % a d  
ASH x d b  
VOLATILE MATTER % d b  
FIXED CARBON X ad 

i 
0.8 

19.5 
23.1 
57 .O 

93 

89.0  
11 .o 

0.46 

74.4 
66.2 

1 .o 
4.6 

28.5 
71.5 

0.67 

8-1 /2  
, 370 

44 4 
24 

198 
- 1.076 

1 0.6 
26.1 

0.7 
31.5 

1 . I  
64.7 
14.1 
21 .o 
18 
0.52 

0.8 
34.7 
22.0 
43.0 

81 

95.3 
4.7 

0.77 

0.7 
33.6 
21.2 
44.9 

71 
0.72 

0.6 
11.8 

0.6 
32.8 
19.9 
47.0 

71 

93.6 
6.4 

0.58 

59.0 
55.2 

0.7 
5.7 

27.7 
72.4 

0.80 

9 
391 
460 

24 
233 

1.071 

0.8 
12.7 
25.7 
61.1 

1.09 

94.4 
5.6 

90.7 
85.6 

0.7 
, 9.1 
30.1 
69.8 

1.13 

8 
371 
4 5 5  

25 
281 

1.092 

0.8 
17 .9  
23.7 
57.9 
0.84 

0.9 
19.8 
23.2 
56.5 

0.65 

0.7 
40.3 
20.5 

NA 
0.44 

23.7 
64.1 

66 

87.3 
12.7 

0.71 

20.8 
52.8 

79 
0.63 

19.5 
48.6 

97 
0.67 SULPHUR % d b  

HAROGROVE GR. INDEX 

1/4"x65M Wight X 92.7 
6 5 M  welght I 7.3 

SIZE FRACTION 
94 

91 .o 
9.0 

89.3 88 .2  
10.7 11.8 

92.3  
7.7 

91 .o 
9 -0  

78.1 
71.1 

0.9 
9.7 

28.0 
72.0 

0.82 

7 
37 7 
450 

25 
143 

1.066 

89.3 
10.7 

. 
CLEAN COAL (SIZE FRACTION 1/4"x65H; 
1.5 SINK-ROAT S.G.) 

YIELD 1/4"x65M 
TOTAL YIELD. EXCL. 65MxO 

weight % 25.5 

X ad 1.5 
x d b  . 5.2 
X dab 30.7 
X dab 69.2 
x d b  0.97 
% d b  

Wight  X 23.6 

9 
OC. 398 - OC. 454 
x -  - 17 
x 208 

5 

1.059 

I 

j 66.7 56.6 
I 59.6 49.9 

0.8 3.4 
4 .9  6.4 

28.0 27.3 
72.1 72.7 
0.67 1.37 

75.1 
67.1 

1.2 
6 .1  

27 .O  
72.9 

0.84 - 
8- 

332 . . 
436 

24 
37 

1.056 

54.8 
49.9 

1.4 
5.2 

30.4 
NA 
0 .65 

9 
3 98 
450 

15 
257 

1.058 

90.1 
78.7 

0 .9  
6.3 

26.5 
72.7 

0.88 

9 
391 
456 

24 
208 

1.065 

66.1 
63.0 

1 .o 
' 5.4 

28.1 
72.0 

0.75 

8-112 
384 
453 

24 
118 

. 1.058 

58.2 
53.7 

1 .o 
9.8 ' 

28.4 
71.6 

0 .76  

8-1 /2  
375 
4 4 9  

INHERENT M~ISTURE 
ASH 
W~LATILE MTTER 
FIXED CARBON 
SULPHUR 
PHOSPHORUS 
FS I 8-1 /2  8 

394 394 
462 453 

SOFTENING TEMP. 
RESOLIDIFG. TEW. 
COMRKTION 

.. 

25 
21 9 

1.082 

1 9  24 
227 101 

1.072 1.045 
DILATATION 
GVdLUE 

-- 

. 



E L C O  M I N I N G  L I M I T E D  
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PA0 E 

SEAM NO. 15  

AREA: B I G  WEARY R I D G E  
SAMPLE NO. : 
LAB. NO.: 

EB-33-4 
5972 

SAMPLE INTERVAL (FROM-TO) (FT. ) : 468.3-487.3 
SEAM DESIGNATION: SEAM 15 

R A W  COAL 
INHERENT MOISTURE 
ASH 
VOLATILE MATTER 
FIXED CARBON 

% ad 0.9 
% db 25 .O 
% db 22.8 
% ad 51.7 

SULPHUR % db 0.46 ~.~ 

HARDGROVE GR. I N D E X  
S I Z E  FRACTION 

1/4"x65M 
65MxO 

weight  % 87.5 
weight  % 12.5 

CLEAN COAL ( S I Z E  FRACTION 1/4"x65M; 
1.5 SINK-FLOAT S.G.) 

YIELD 1/4"x65M weight  % 85.3 
TOTAL YIELD, EXCL. 65MxO weigh t  % 74.6 
INHERENT MOISTURE % ad 1 . 8  
ASH % db 4.3 
VOLATILE MATTER % dab 28.8 
FIXED CARBON 
SULPHUR 
PHOSPHORUS 
FS I 
SOFTENING TEMP. 
RESOLIDIFC. TEMP. 
CONTRACTION 
DILATATION 
G-VALUE 

% dab 71.2 
% db 0.64 
% db 0.04 

+9 
383 

OC. 452  
% 26 
% 93 

0 C. 

1 . I 4 9  

EB-39-7 

547.0-574.0 
6621 

S E A M  15 

1 .o 
7 -6 

26.8 
65.0 

88 

93.4 
6.6 

0.89 

94.0 
87.8 

1 .o 
3.1 

29.0 
71 . O  

1.09 
0.03 
9 

3 92 
453 

27 
1 4 3  

1.052 

EB-42-1 

81 .6-99.2 
661 1 

SEAM 15  

0.9 
47.0 
16.0 
36.6 

75 

88.7 
11.3 

0.59 

47.5 
42.1 

1.6 
4.9 

26.1 
74.0 

0.84 
0.07 
9 

3 9 9  
454 

25 
8 4  

1.036 
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M I N I N G  L I M I T E D  PAGE 

SEAM NO. 1 6  

A R E A :  B I G  WEARY R I D G E  

LAB. NO.: 

SEAM DESIGNATION: SEAM 1 6  SEAM 1 6  S E A M  1 6  SEAM 1 6  

E8-39-6 SAMPLE NO.: EB-33-1 EB-33-2 EB-33-3 

SAMPLE INTERVAL (FROM-TO) (FT. ) : 234.4-238.2 287.0-293.5 366.4-372.7 443.0-449.0 
6620 i 5971 51 39 5970 

R A W  COAL 
INHERENT MIISTURE 
ASH 
VOLATILE MATTER 
FIXED CARBON 
SULPHUR 

% ad 
% db 
% db 
% ad 
% db 

0.6 
57 .O 
15.6 

0.7 ~ I 0 .9 

1 30.7 

51.5 
~ 17.6 

0.7 
70.8 52.4 

19.7 
27.8 

12.0 
27.2 

60 
0.37 

17.1 

56 
0.37 ~ 0 . 76  0 .31 

HARDGROVE GR. INDEX 
S I Z E  FRACTION 

1 /4"x65M 92.5 
7.5 

i 94.9 
i 5.1 

94.6 
5.4 

weight % 
weight % 

95.5 
4.5 65MxO 

CLEAN COAL ( S I Z E  FRACTION 1/4"x65M; 
1.5 SINK-FLOAT S.G.) 

Y IELO 1/4"x65M weight % 32.2 
TOTAL YIELD, EXCL. 65MxO weight  % 29.8 
INHERENT MOISTURE % ad 1.1 

41.3 
39.4 

0.8 

22.0 
20.8 

43.1 
40.9 

0.8 
8.3 ' 29.8 

0.4 
6.6 ASH 

VOLATILE MTTER 
% db 8.6 
% dab 26.9 
% dab 73.2 
% db 0.68 
% db 0.11 

~ ~~ 

8.1 
32.1 
68.0 

28.1 
71 .a 

0.47 
FIXED CARBON 
SULPHUR 
PHOSPHORUS 
FS I 
SOFTENING TEMP. 
RESOLIOIFC. TEMP. 
CONTRACT I O N  
DILATATION 
G-VALUE 

' 70.3 
1.26 0.53 

0.14 
9 

0 .09  
+9 

379 
1 455 

1 8  
239 

1 .085  

0.05 
8 

374 
460 

9 
OC. 389 
OC. 456 
% 22 
% 1 1 0  

381 
454 

12 
25 

1.086 

29 
68 

1.043 1.056 





E L C O  M I N I N G  L I M I T E D  PAGE 

SEAM NO. 1 7  

25 

AREA:  B I G  WEARY R I D G E  
SAMPLE NO.: 
LAB. NO.: 
SAMPLE INTERVAL (FROM-TO) (FT. ) : 
SEAM OES I GNAT ION : 

R A W  COAL 
INHERENT MOISTURE 
ASH 
VOLATILE MATTER 

% a d  
% db 
% db 

FIXED CARBON % ad 
SULPHUR % db 
HARDGROVE GR. INDEX 

S I Z E  FRACTION 
1 / 4" X65 M w e i g h t  % 
65MxO w e i g h t  % 

CLEAN COAL ( S I Z E  FRACTION 1/4"x65M; 
1.5 SINK-FLOAT S.G.) 

Y IELD 1/4"x65M w e i g h t  % 
TOTAL YIELD, EXCL. 65MxO w e i g h t  % 
INHERENT MOISTURE % ad 
ASH % db 
VOLATILE MATTER % dab  
FIXED CARBON 
SULPHUR 
PHOSPHORUS 
FS I 
SOFTENING TEMP. 
RESOLIDIFC.-TEMP. 
CONTRACTION 
DILATATION 
G-VALUE 

% dab  
% db 
% db 

OC. 
OC . 
% 
% 

EB-39-3 

171 .O-174.0 
5985 

SEAM 17 

0 .8  
42.2 
22.7 
34 .8  

1 .48  
61 

94.7 
5 . 3  

49.4 
46 .8  

1 . 3  
6 .3  

33 .3  
66 .7  

1 .46  
0 .12  
8-1  / 2  

379 
450 

22 
253 

1 .078  

EB-39-4 
5986 

180 .0-188 .o 
SEAM 17 

0 .7  
46.7 
16.6 
36.4 

67  

9 4 . 2  
5 .8  

0.37 

49.1 
46.3 

1 . 2  
5.4 

28 .O 
7 2 . 2  

0.51 
0 .13  
3-112 

396 
455 

11 
18 

1.017 

EB-39-5 

228.0-240.0 
5987 

SEAM 1 7  

0.9 
50.5 
18 .9  
30.4 

56 
0 .30  

96.2 
3.8 

35.8 
34.4 

1.2 
5.00 

31 .3  
68 .8  

0.54 
0 .13  
8 

382 
455 

1 9  
21 1 

1.078 





E L C O  M I N I N G  L I M I T E D  . 

r - SEAM NO. 1 8  

A R E A :  B I G  WEARY RIDGE 
SAMPLE NO.: 
LAB. NO.: 
SAMPLE INTERVAL (FROM-TO) (FT.) :  
SEAM DESIGNATION: 

R A W  COAL ~~ ~ 

INHERENT 1K)ISTURE 
ASH 
VOLATILE MATTER 

PAGE 2 7  

E B - 3 9 - 1  E B - 3 9 - 2  

7 7 . 0 - 9 6 . 0  1 0 8 . 3 - 1  1 0 . 5  
5 9 8 3  5 9 8 4  

SEAM 1 8  SEAM 1 8  

% ad 1 .o 
% db 2 1  .a 
% db 26 .5  

F I X E D  CARBON % ad 51 .2  
SULPHUR % db 0.51 
HARDGROVE GR. INDEX 7, 

1/4"x65M w e i g h t  % 9 2 . 2  
65MxO w e i g h t  % 7.8 

S I Z E  FRACTION 

CLEAN COAL ( S I Z E  FRACTION 1/4"x65M; 
1.5 SINK-FLOAT S.G.) 

YIELD 1/4"x65M w e i g h t  % 73.0 
TOTAL YIELD, EXCL. 65i4xO w e i g h t  % 7 1  .9 
INHERENT MOISTURE % ad 2 .9  
ASH % db 4.0 
VOLATILE WTTER % dab 3 2 . 4  

SULPHUR % db 0 . 6 2  
PHOSPHORUS % db 0.05 
FS I 8 - 1 1 2  

RESOL I D  I FC. TEMP. OC . 4 4 6  
CONTRACTION % 2 3  

G-VALUE 1 . 0 6 0  

FIXED CARBON % dab 6 7  .a 

SOFTENING TEMP. OC. 3 8 5  

DILATATION % 1 a 3  

0 . 9  
4 0 . 0  
22.6 
37.1 

6 3  
0 . 5 2  

9 5 . 6  
4.4 

55 .6  
5 3 . 2  

1 . 2  
5.4 

31 .6  
6 8 . 6  

0.88 .... 

0 . 0 4  
7 - 1 1 2  

3 8 5  
4 5 3  

1 2  
2 0 0  

1 . 0 7 8  





?A01 E L C O  M I N I N G  L I M I T E D  

. . 
SEAM NO. 20  

EB-11-1 4087 

29 -5-33.5 
SEAM 20 

1 .o 
30.1 

.26.6 
42.9 

69 

93.3 
6.7 

0.73 

AREA: LITTLE WEARY R I D G E  
SAMPLE NO.: 
LAB. No.: 
SAMPLE INTERVAL (FROM-TO) (FT.): 
S E N  DESIGNATION : 

I 

I 
E8-9-2 ! EB-9-3 

4407 I 4408 

SEAM 20 SEAM 20 

EB-11-3 

66.5-6940 
4089 ' 

SEAM 20 :  

E%-11-4 EB-13-3 E8-14-1 EB-17-1 

130.2-135.0 217.1 -225.5 114.9-121.6 61 -2-65.5 
4090 -4027 - 4034 3501 

SEAM 20 SEAM 20 SEAM 20 SEAM 20  

EB-9-1 .- 
4406 

EB-9-4 
4409 

EB-9-5 
441 0 

EB-11-2 

59.9-64.4 
4088 

SEAM 20 

EB-17-2 

57.2-59.5 
.- 3502 

ARITHMETIC 
* SEAM 20 AVERAGE 

271.8-275.2 
SEAM 20 

. ... 

435.1-437.6 
SEAM 20 

495.3-498.9 
SEAM 20 

RAW COAL 
INHERENT MOISTURE X ad 
ASH X db 
VOLATILE MTTER X db 
FIXED CARBON X ad 
SULPHUR X d b  
HARDGROVE GR. INDEX 

0.9 ' 1.1 
45.9 ~ 30.4 
22.0 27.3 
31.8 41.8 

66  . 80 
0.42 0.73 

0.8 
41.8 

0.9 
63.6 
14.7 
21.5 

83  
0.43 

0.9 
20.0 
28.3 
51.3 

68 
0.70 

0.9 
47.3 
21.4 
31 .O 

59 
0.51 

1 .o 0.9 
32.9 
25.7 
41  .O 

59 

91.4 
8.6 

0.79 

59.7 
54.6 
-1.3 
8.6 

37.8 
62.2 

0.85 

7 
388 
44 2 

1 0  
99 

1.056 

1 .o 
18.4 
30.5 
50.6 

86  

94.4 
5.6 

0.93 

83.1 
78.4 

1.2 
9.4 

36.9 
62.9 

1.01 

6-112 
41 2 
476 

9 
135 

1.067 

0.9 
68.9 
14.4 
16.5 

50 

91.6 
8.4 

0.39 

1.2 
30.7 
26.2 
42.6 

85 

88.9 
11.1 

0.54 

0.7 
25.4 - 
28.3 
46.0 

0.70 
50 

97.2 
2.8 

14.2 
32.4 
52.8 

~ . . .  

22.2 
35.7 

0.45 3 2.47 
61 . 68 62 

SIZE FRACTION 
1/4"x65M weight % 92.1 95.0 , 92.4 94.4 94.6 93.1 

5.0 7.6 5.6 5.4 6.9 
93.3 

6.7 65MxO weigh.t, % 7.9 

CLEAN COAL (SIZE FRACTION 1/4"x65M; 
1.5 SINK-FLOAT S.G.) 

Y IELO 1/4"x65M weight % 32.6 
TOTAL YIELD, EXCL. 65MxO weight % 30.0 
INHERENT MOISTURE X ad 1.3 
A S H  X d b  13.6 

I 

59.5 
56.5 

~ 1.4 ~ 

36.3 
63.6 

8.4. : 

0.80 

8-112 
' 376 
~ 442 

21 
I 153 

1.065 1 

86.4 
80.6 
1.1. 
5.9 

38.1 
61.7 

1.13 

6 
380 
436 

9 
138 

1.064 

- 

18.3 
16.8 

1.4 
8.8 

64.1 
59.8 

1.5 
6.7 

36.5 
63.4 

1.06 

7-112 
388 
448 

1 4  

55.3 
49.2 

1.6 
9.3 

37.3 
62.5 

0.89 

7 
367 
433 

24 
182 

1.068 

67.2 
62.1 

1.3 

43.7 
41.3 

1.2 
11.2 
36.0 
63.8 

0.75 

7 
373 
443 

24 
178 

1.070 

23.9 
22.6 
1.1 
8.5 

34.4 
65.4 
1 .oo 

NA 
387 
449 

17 
130 

1.060 

80.0 
74.5 
0 - 9  
6.1 

33.9 
66 .O 

o .a7 

76.1 
74.0 
0.8 

16.6 
36.6 
63.3 

0.89 

6 
363 
449 

22 
. 204 

1.093 

53.88 

9.4 - 36.4 
63.4- 

0.96 

7 

" 
i 

8.9 
35.3 
64.7 

0.93 

8 
373 
448 

16 
150 

1.073 

X dab 37.1 
X dab 62.8 
X db 1.17 
X d b  

OC 4 21 

96 1 3  
X 95 

7-112 

OC: 478 

1.051 

37.7 
62.1 

1.07 

VOLATILE MATTER 
FIXED CARBON 
SULPHUR 
PHOSPHORUS 
FS I 7 -  

388 
44 2 

1 5  
155 

1 .D57 

8 
367 SO~ENING TEMP. 

RESOLIDIFC. TEMP. 
CONTMCTION 

448 
24 

237 
1.088 

17 
156 

1.067 
172 

1.065 
DILATATION 
6-VALUE 

r 

. . 
! 

- - ,  I 

I 
i .. 
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E L C O  M I N I N G  L I M I T E D  

SEAM NO. 21 

AREA: L ITTLE WEARY R I D G E  
SAMPLE NO.: 
LAB. NO.: 

SEAM DESIGNATION: 
SAMPLE INTERVAL (FROM-TO) (FT. ) : 

EB-13-1 

38.5-46.7 
4001 

Seam 21 

RAW COAL 

C': 
INHERENT MOISTURE 
ASH 
VOLATILE MATTER 
FIXED CARBON 
SULPHUR 

X ad  
% db 
% db 
X ad  
X db 

HARDGROVE GR. I N D E X  

1 / 4 " x 6 5 M weight  % 
S I Z E  FRACTION 

65MxO weight  % 

CLEAN COAL ( S I Z E  FRACTION 1/4"x65M; 

YIELD 1 /4"x65M weiqht  X 
1.5 SINK-FLOAT S.G.) 

TOTAL YIELD, EXCL. 65MxO weight  X 
INHERENT MOISTURE X ad 
ASH % db 
VOLATILE MATTER X dab 
FIXED CARBON X dab 
SULPHUR X db 
PHOSPHORUS X db 
FS I 
SOFTENING TEMP. OC.  
RESOLIDIFC. TEMP. OC . 
CONTRACTION X 
DILATATION X 
6-VALUE 

0.7 
30.8 
32.9 
36.0 

67 

95.5 
4.5 

0.30 

56.7 
54.1 

1.7 
6.7 

37.1 
57.7 

0.75 

7 1 1 2  
371 
446 

27 
144 

1.067 

E8-13-2 ARITH- 
4002 M E T I C  

60.4-64.5 AVERAGE 
Seam 21 

1 .o  
40.6 
22.6 
36.4 

5 9  
0.71 

95 .5  
4.5 

48.6 
46.4 

1 .o 
9.4 

36.2 
63.7 
0.98 

7 1 1 2  
368 
447 

26 
175 

1.077 

63  

50.25 

8.1 
36.6 
60.7 

0.86 

7 112  

26 
160 

1.072 



r 
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E L C O  M I N I N G  L I M I T E D  mas 31 

DDH NO.: EB-6 S ize  o f  core:  HQ 
6 3 . 5 m  

Locat ion:  N 577086.36596 
W 61 78 8.06839 

E l e v a t i o n  o f  
c o l l a r :  5241.81 

1598.75 m 

Dip o f  Hole: - 9 0 0  
Bear ing 'I : - N - 0  

Tota l  depth: 650.0 I 

198.3 m 

Remarks: 



. .  

0 

23.3 

29.5 

77.9 

141.5 

149.7 

168.0 

I71 .O 

!05.9 

!07.9 

209.5 

23.3 

29.5 

77.9 

141.5 

149.7 

168.0 

171.0 

205.9 

207.9 

209.5 

228.3 

1 .5  
3.0 
- 

2.0 

50 

100 

PAGP J L  

D e s c r i p t i c n  

Overburden 

Mudstone, dark grey ,  occasional  t h i n  sand- 
and s i l t s t o n e  bands. 

Sandstone,  l i g h t  grey t o  grey ,  f i n e  t o  medium 
g ra ined ,  occas iona l  beds of sandstone and 
s i l t s t o n e ,  occas iona l  t h i n  coalseams and small 
p i e c e s  o f  coa l .  Crossbedding, bedding 50' w i t h  
co re  a x i s .  

Ihds tone ,  grey  t o  dark g r e y ,  i n t e rbeds  of f i n e  
sandstone and s i l t s t o n e ,  interbeds of small coa l -  
seams, numerous small p ieces  o f  coal .  

Coalseam, sampled EB-6-1, no p a r t i n g s .  

Fludstctie, dark g rey ,  occas iona l  t h i n  coalseams, 
small p ieces  o f  c o a l ,  p y r i t i z a t i o n .  

Coalseam, sampled EB-6-2. 

Mudstone, dark g r e y ,  small coalseanis,  numerous 
small p i eces  of c o a l ,  few in t e rbeds  of s i l t  and 
sands tone ,  coa ly  mud 204.0 - 205.3. 

Coalseam, p a r t i n g s  205.9 - 206.3, 207.2 - 207.6. 

Sandstone,  grey c o l o r ,  f i n e  t o  ii:ediuni g r a i n ,  
interbeds o f  s i l t  and sand. 

Mudstone, a s  above. 

. . . I 2  



223.3 

230.0 

240.0 

248.5 

250.0 

266.4 

775.3 

!79.8 

l82.5 

w . 0  

318.0 

138.0 

230.0 

240.0 

248.5 

250.0 

266.4 

275.3 

279.8 

282.5 

287.0 

318.0 

338.0 

356.4 

1 .7  

8.0 
8. 5 
- 

15.7 
16 .4  

4 .5  

18.1 
18.4 

100 

94 

96 

100 

98 

D e s c r i p t i o n  

Coalseaiii, no t  sampled. 

Nudstone, a s  above. 

Coalseam, sampled EB-6-3. 

Mudstone, as  above. 

Coalseam, sampled EB-6-4 ,  par t ings  250.6 - 251.4, 
252.7 - 254.0,' 266.2 - 266.4. 

Mudstone, dark g rey ,  occasional  bands of sand 
and s i l t s t o n e ,  i n t e rbeds  of  t h i n  coalseams, 
numerous small '  coal p i eces ,  bedding 65' with 
core  a x i s .  

Coalseam, sampled EB-6-5. 

Mudstone, as above. 

Shaly Coal,  coalseam 236.6 - 287.0. 

Mudstone, very coa ly ,  sha ly  coal 285.4 - 301.0, 
309.0 - 310.8,  sha ly  coal cont inues  t o  318.0. 

I.ludstone, dark grey  w i t h  occasional  small bands 
(0 .1)  o f  f i n e  gra ined  sandstone,  numerous 
c a l c i t e  veins throughout core .  

Coalseam, p a r t i n g s  a t :  niudstone from 344.0 - 344.5: 

shaly Coal frolil 350.0 - 351.7, sha ly  coal  froill 

355.5 - 356.0,  saniple No. ED-6-6. . * I . / 3  



356.4 

365.5 

367.1 

114.5 

140.0 

141.5 

143.5 

164.0 

133.5 

185.8 

509.0 

365.5 

367.1 

414.5 

440.0 

441.5 

443.5 

464.0 

483.5 

485.8 

509.0 

511.5 

R x o w r y  

=>,- 6 LL L. % 

99 

PACC 3 4  

D e s c r i p t i o n  

Iludstone,-0.5' coalseam from 343.3 - 343.8. 

Flinor coalseam,-1 .6 '  t h i c k .  

Mudstone, -1.6 '  sandstone from 362.1 - 3 6 9 . c  
- 1.8 '  coalseam from 372.7 - 374.5, p a r t i n g  

i n  coalseam from 373.4 - 373.9. 

Sandstone, medium gra ined,  crossbedding observed, 
numerous c a l c i t e  ve ins.  

Mudstone, ve ry  carbonaceous. 

Sandstone, medium gra ined,  coaly  p o r t i o n  from 

442.0 - 442.5. 

Fludstone, coa ly  p o r t i o n  from: 443.5 - 444.2 , 
446.2 - 446.7, 451.5 - 453.7, some c a l c i t e  
ve ins up t o  0.5 inches, t h i c k  seani i n  core  a t  
460.0' . 

Sandstone, medium gra ined,  crossbedding observed. 

Mudstone, some smal l  bands o f  s i l t s t o n e  seen 
throughout  t h i s  ciudstone u n i t .  

Coalseam, sample ED-6-7, no p a r t i n g s  observed. 

l ludstone, coa ly  near  upper con tac t  o f  coalscam. 



~ ~~ 

L C S  M I N I N G  L I M I T E D  

Footaq2 

f r o J  t o  

511.5 520.6 

520.6 544.5 

544.5 546.8 

546.8 553.8 

553.8 555.0 

555.0 558.0 

558.0 563.0 

563.0 650.0 

Ind o f  Hole:  TD 

a. 5 
9.1 

50 f e e t  

93 

PACC 3 5  

D e s c r i p t i c n  

Coalseam, sample EB-6-8, coa ly  mudstone p a r t i n g  
a t  517.8 - 518.4. 

Nudstone, coa ly  p o r t i o n  from 537.3 - 539.5, 
and f rom 543.0 - 543.6. 

Sandstone, crossbeddinq observed. 

Mudstone. 

Sandstone, crossbedded. 

Mudstone. 

Sandstone, crossbedded. 

Mudstone, coalseam from 565.0 - 566.0 and 567.6 - 
568.2, crossbedded sandstone from 596.0 - 596.8, 
and 604.7 - 624.3. Other t h i n  sandstone beds 
t h r o y h o u t  balance of core.  

Signed: R. Ogilvie 



E L C O  M I N I N G  L I M I T E D  

DRILL HOLE 

PAGE 

EB-6 
SAMPLE NO. : 
LAB.NO. : 
SAMPLE INTERVAL (FROM-TO) (FT.): 
SEAM DESIGNATION .. : 

RAW COAL: 
INHERENT MOISTURE 
ASH 

VOLATILE MATTER 
FIXED CARBON 
SULPHUR 
HARDGROVE GR. INDEX 

S I Z E  FRACTION 

k"x65M 
65MxO 

% a i r  d ry  

% w f  
% Mf 

% a i r  d ry  
% w f  

weight  % 
weight  % 

CLEAN COAL ( S I Z E  FRACTION k"x65M; 1.5 SINK-FLOAT S.G. )  

Y IELD k"x65M weight  % 
TOTAL YIELD, EXCL. 65MxO weigh t  % 

INHERENT MOISTURE % a i r  d ry  
ASH % w f  
VOLATILE MATTER % Waf 
FIXED CARBON % Waf 
SULPHUR % w f  
PHOSPHOR % w f  
FS I 

SOFTENING TEMP. OC 

RESOLIDIFICATION TEMP. OC 

CONTRACTION % 
DILATATION % 
G-VALUE 

EB-6-1 
4481 

141.5-1 49.7 
Seam 14 

1.0 
15.3 
26.8 
57.4 

0.66 
92 

91.2 
8.8 

85.8 
78.2 

9 
393 
450 

21 
185 

1.057 

EB-6-2 EB-6-3 EB-6-4 EB-6-5 EB-6-6 EB-6-7 
4482 4483 4484 4485 4486 4487 

168.0-171.0 240.0-248.5 250.0-266.4 275.3-279.8 338.0-356.4 485.8-509.0 

Seam 14 

0.8 
42.7 
19.7 
37.3 

0.77 
67 

93. G 
7.0 

40.2 

37.4 

8% 
388 
455 

22 
284 

1.073 

Seam 14 

0.9 
34.7 
20.6 
44.3 

0.51 

87.1 
12.9 

61.3 
53.3 

8 

408 
453 

7 
159 

1.050 

Seam 14 

1.0 
39.4 
21.5 
38.7 

0.70 

93 

84.9 
15.1 

50.3 
42.7 

2.8 
4.7 

29.8 
70.0 

0.73 

9 

392 
447 

24 
123 

1.046 

Seam 14 

0.8 
30.9 
22.7 
46.1 

1.01 
95 

76.8 
23.2 

55.5 
42.6 

8% 

386 
450 

23 
232 

1.067 

Seam 13 

1.1 
27.7 
21.7 
50.2 

0.60 
97 

91 .o 
9.0 

67.6 
61.5 
1.7 
6.1 

28.8 
71.1 

0.76 

E% 

394 
451 
24 

127 

1.048 

Seam 12 

1.2 

17.7 
22.9 
58.7 
0.62 

12.8 

80.6 
19.4 

80.9 
65.2 

2.9 
5.1 

27.1 
72.7 

0.65 

8 

408 
453 

7 
13 
1.016 

3 6  

EB-6-8 

4489 
511.5-520.6 

Seam 12 

0.8 
41.1 
18.7 
39.9 

0.55 
84 

88.6 
11.4 

49.1 
43.5 

1.3 
8.1 

29.4 
70.4 

0.74 

8% 
396 

454 
24 

171 
1.054 



E L C O  M I N I N G  L I M I T E D  PAOL 37 

DDH No.: EB-7 S i z e  o f  core: HQ Total  depth: 634.0 ' 
63.5 mm 193.4 m 

Location: N 576993.60071 
w 61 347.73374 

Eleva t ion  o f  
c o l l a r :  5319.68 ' 

1622.50 m 

Dip o f  Hole: - 9% 
0 Bearing " : - N  - 

Date o f  s t a r t i n g :  October 9 ,  1975 
Date of completion: October 1 7 ,  1975 

Logging by: Wayne Radant 
I on: October 19,  1975 

Remarks: 

\ 



0 

12.5 

26.9 

29.5 

43.7 

56.0 

8G. 0 

137.5 

12.5 

26.9 

29.5 

43.7 

56.0 

80.0 

137.5 

150.6 

150.6 173.5 93 

D e s c r i p t i c n  

Overburden. 

SandStcne, l i g h t  g rey ,  f i n e  t o  medium gra ined,  
o c c a s i o n a l l y  i n t e r b e d  of s i l t .  Numerous 
smal l  coalseams and occasional  coa l  p ieces. 
Crossbedding. P y r i t i z a t i o n  a t  20.0 - 20.2, 
bedding 25' t o  40' w i t h  co re  a x i s .  

Mudstone, dark  grey,  occas ional  s m a l l  coa l -  
seams. 

S i l t s t o n e ,  g rey  c o l o r ,  occas ional  i n te rbeds  
o f  f i n e  sandstone. Occasional  s m a l l  coa l  
p ieces ,  g r a d a t i o n a l  downward t o  sat,ldjtone. 

Sandstone, a s  above, bedding 55' w i t h  core  
a x i s ,  no p y r i t i z a t i o n  as above. 

S i l t s t o n e ,  as above. 

Sandstone, l i g h t  g rey  t o  grey,  f i n e  t o  
medium gra ined,  crossbedded, occas iona l  i n t e r -  
beds o f  mud and s i l t .  Occasional smal l  cca l  

seams and p ieces.  Bedding 55' w i t h  core  a x i s .  

Fludstone, dark grey,  occas iona l  i n te rbeds  
o f  sand and s i l t .  Occasional smal l  coa l  
p ieces. 

Coalseain, sampled ED-7-1, no p a r t i n g s .  

. . . / 2  



173.5 

180.0 

182.2 

187.0 

189.7 

199.8 

216.0 

285.5 

286.7 

295.3 

180.0 

182.2 

187.0 

189.7 

199.8 

216.0 

2E5.5 

286.7 

295.3 

297.7 

2.0 
2.2 
- 

2.5 
2.7 

2.1 
2.4 
- 

91 

92. 

36 

PACC 39 

i i e s c r i p c i c n  

~~ 

Eludstone, grey t o  dark grey,  in terbedded w i t h  

f i n e  sandstone and s i l t ,  occas ional  coalsearns 
and pieces. 

Coalseam, sampled EB-7-2. 

Sandstone, as above. 

Coalseam, sampled EB-7-3, p a r t i n g  188.2 - 
189.0. 

Eiudstone, as above. 

Sandstone, f i n e  gra ined,  grey, interbedded, 
w i t h  s i l t s t o n e  and mudstone, occas iona l l y  
smal l  p ieces of coa l ,  and coalseams, cross-  
bedding. Bedding 50' w i t h  core ax is .  

S i l t s t o n e ,  in terbedded w i t h  f i n e  sandstone, 
and mudstone, grey c o l o r .  Coalseam 226.9 - 
227.3, 231.6 - 232.0. Minor p y r i t i z a t i c n ,  
in terbedded w i t h  smal l  coal  seams and p ieces 

of  coal .  

Coalseam, n o t  sampled. 

Sandstone, as above. 

Coalscam, n o t  sampled, p a r t i n g  295.3 - 
296.0. 

. . . / 3  



297.7 

308.0 

311.6 

314.0 

320.7 

338.0 

353.9 

366.5 

372.3 

373.3 

308.0 

311.6 

314.0 

320.7 

338.0 

353.9 

366.5 

372.3 

373.3 

448.5 

R x  o v2 ry 

=>,- 6 L C  I, % 

3.1 
3.6 

6.7 

1 .o 

86 

100 

100 

D e s c r i p t i c n  

Mudstone, dark grey, in terbedded w i t h  f i n e  
sandstone, and s i l t ,  i n te rbedded w i t h  smal l  

coal  s e a m  and p iecec  o f  coa l ,  coalseam 

306.3 - 307.0. 

Coalseam, sampled EB-7-4. 

Sandstone, f i n e  gra ined,  g rey  c o l o r ,  cross-  

bedded, occas iona l  bed of mudstone and s i l t -  
stone. Occasional  smal l  coalseams and p ieces  
of coa l .  

Coalseam, sampled ED-7-5. 

Sandstone, a s  above, bedding 50' t o  55O, 

w i t h  co re  ax i s .  

Equdstone, as above. Coalseam 345.4 - 346.0. 

Sandstone, as above. Coalseam 357.5 -358.1. 

Mudstone, as above. 

Coalseam, n o t  sampled. 

Sandstone, l i g h t  g rey  t o  dark grey,  f i n e  10 

medium g ra in .  In terbedded w i t h  mudstone and 
s i  1 ts tone.  Occasional t h i n  coalseains dnd 

p ieces  o f  coa l .  Crossbedded. Cedding 53  - 
6 0 O w i t h  core  a x i s .  

0 

. I 4  



PACC 4 1  

-~ 

f r o a  :0 

448.5 460.0 

460.0 465.6 

465.6 468.0 

468.0 473.9 

473.9 476.0 

476.0 478.7 

478.7 483.0 

483.0 497.0 

497.0 506.5 

4.7 
rn 

5.4 
5.9 

2.7 

84 

92 

100 

S e s c r i p c i c n  

Mudstone, grey, interbedded with l i g h t  grey 
f i n e  sandstone, occasional thin coalseams. 
Gradational upper contact .  Bedding 50' with 
core axis .  

Coalseam, sampled EB-7-6, lpar t ings  4€3.5 - 
464.4. 

Mudstone, dark grey, interbedded with thin 
coalseams and 'pieces  o f  coal.  
Gradational contact above and below. 

Coalseam, sampled EB-7-7 

Mudstone, as above. 

Coalsemi, sampled ED-7-8. 

Mudstone, grey co lo r ,  interbedded small coal- 
s e a m ,  sandstone with 479.3 - 480.0. 

Sandstone, l i gh t  grey, f i ne ly  bedded with 
mudstcne, interbed of mudstone and s i l t s t o n e .  
486.0 - 489.5. Occasional t h i n  coalseams, 
bedding 40' with core axis .  

S i l  ts tone,  grey, occasional interbeds of 
sandstone and s i l t s t o n e ,  occasional interbeds 
o f  coal.  Numerous small coal pieces. 

. . /5  



f r m  t o  
506.5 514.0 

514.0 553.4 

553.4 560.1 

560.1 577.0 

577.0 581.4 

581.4 583.4 

583.4 626.6 

626.6 634.0 

33.0 
43.2 

Sandstone, a s  above. Bedding  50' w i t h  core  
a x i s .  

S i l t s t o n e , a s  above. 

Sandstone, grey t o  dark g rey ,  f i n e  - fiedium 
g ra ined ,  f i n e l y  inierbedded with s i l t  and 
mudstone. Occasional coal  p i eces ,  bedd ing  
60' w i t h  co re  a x i s .  

Fludstone, dark g r e y ,  occasional  i n t e rbeds  o f  
f i n e  sandstone and s i l t s t o n e .  Occasional t h i n  
coalseams and small  coal  p ieces .  Bedding 
60' with core .  a x i s .  

Sandstone, a s  above. 

Mudstone, dark  g rey ,  t o  b l ack ,  t h i n  coa lse ims ,  
small p ieces  of  coa l .  

Coalseam, p a r t i n g s  of mudstone w i t h  coal  p ieces .  
585.0 - 505.7,  587.8 - 588.0, 591.2 - 594.0,  
597.2 - 508.5, 613.0 - 613.4, 615.6 - 616.6,  
sampled ED-7-9. 

Fludstone, dark grey t o  b l ack ,  numerous small  
) i eces  of  coa l .  Gradat ional  w i t h  coal  above. 

Oct. 19 ,  1975, s igned:  Wayne Radant. 



N I N G  L I M I T E D  

DRILLE HOLE: EB 7 
SAMPLE NO.: 
LAB. NO.: 

SEAM DESIGNATION: 
SAMPLE INTERVAL (FROM-TO) (FT. ) : 

RAN COAL 
INHERENT MOISTURE 
ASH 
VOLATILE MATTER 
FIXED CARBON 
SULPHUR 
HARDGROVE GR. INDEX 

SIZE FRACTION 
k''x6ji.l ' 

65MxO 2 

% air dry 
% wf 
% wf 
% air dry 
% wf 

wqight % 
weight % 

CLEAN COAL (SIZE FRACTION k"X65M; 1.5 SINK-FLOAT S.G.) 
YIELD Y'x65M % e i g h t  % 
TOTAL YIELD, EXCL. 65MxO weight % 
INHERENT MOISTURE % a i r  dry 
ASH % wf 
VOLATILE MATTER % Waf 
FIXED CARBON % Waf 
SULPHUR % wf 
PHOSPHORUS % wf 
FS I 
SOFFENING TEMP. C 

CONTRACTION % 

G-VALUE 

0 

RESOLIDIFC. TEMP. OC 

DILATATION % 

PAQE 

EB-7-1 
4429 

Seam 18 
150.6-173.5 

1.0 
13.3 
28.7 
57.4 

0.41 
108 

75.3 
24.7 

89.7 
67.5 

5.1 
4.5 

35.0 
64.7 

0.59 

8 
390 
449 

24 
173 

1.056 

EB-7-2 EB-7-3 EB-7-4 EB-7-5 
4430 4431 4432 4433 

180.0-182.2 187.0-189.7 308.0-31 1 6 314.0-320.7 
Seam 18 

0.9 
8.3 

30.4 
60.8 

1.19 
71 

92.5 
7.5 

94.7 
87.6 

1.1 
5.8 

32.9 
67.0 

1.03 

8% 
381 
453 
22 

190 
1.073 

Seam 18 

0.9 
28.8 
24.6 
46.2 
0.66 

58 

95.3 
4.7 

52.1 
49.7 

0.9 
7.2 

33.0 
66.9 
0.87 

9 
381 
453 

22 
190 

1.073 

Seam 17 

0 . 9  
26.0 
25.4 
48.1 

0.96 
70 

90.6 
9.4 

69.8 
63.2 

1.1 
4.5 

32.5 
67.5 
0.89 

388 
454 

17 
230 

1.072 

Seam 17 

1.0 
12.2 
28.0 . 

59.1 
0.71 

125 

71.3 
28.7 

87.2 
62.2 
4.3 
3.5 

33.4 
66.5 
0.67 

9 
385 
442 
27 
87 

1.038 

r 

Seam 16 

0.9 
39.2 
19.4 
41.1 

0.44 
64 

92.6 
7.4 

40.7 
37.7 

1 .o 
6.1 

30.3 
69.6 
0.68 

8L, 
386 
447 
17 

158 
1.063 

Seam 16 

0.9 
19.6 
24.0 
55.9 

80 
0.64 

'91.8 
8.2 

78.0 
71.6 

1.3 
5.7 

29.8 
70.1 

0.69 

SL, 
378 
443 

23 
157 

1.063 

-_ 

EB-7-6 EB-7-7 EB-7-8 
4434 4435 4436 

460.0-465.6 468.0-473.9 476.0-478.7 
. Seam 16 

0.9 
10.7 
26.5 
62.2 

0.79 
79 

93.8 
6.2 

90.5 
84.9 

1.2 
3.9 

29.9 
70.1 
0.84 

8%- 
397 
458 

20 
174 

1.060 

43 

EB-7-9 
4489 

583.4-626.6 
Seam 15 

1.1 
64.7 
14.1 
21.0 
0.52 

18 

92.7 
7.3 

25.5 
23.6 
1.5 
5.2 

30.7 
69.2 
0.97 

9 

398 
454 
17 

208 
1.059. L 



E L C O  M I N I N G  L I M I T E D  P A 0 8  44 

DOH No.: EB 8 S i z e  o f  core: HQ Total d e p t h :  600.2 ' 
63.5 183.1 ,,, 

Location: N 576890.52820 
W 60858.47301 
Elevation o f  
col la r :  5373.49 

1638.91 m 

Dip o f  Hole: -90 .o 
Bearing " : - N 0 

Date o f  s t a r t i n g :  
Date of  completion: 

October 5 ,  1975 
October 8, 1975 

Logging by: Wayne Radant 
on: October 17, 1975 

Remarks: 



Foo tage  

from t o  

Sands tone .  Grey c o l o r ,  f i n e  t o  mediulii Grc ined .  
I n t e r b e d d e d  w i t h  s m a l l  c o a l  seams,  inrca-bedded 
d i t h  s i l t  and mudstone. Bedding 50' w i t h  core 
a x i s .  

0 

19 .4  

22.4 

33.9 

47.2 

52.7 

60.0, 

66.6 

Eludstone. As above.  

19.4 

2 2 . 4  

33.9 

47.2 

52.7 

60.0 

66.6 

144 .0  S a n d s t o n e .  L i g h t  g r e y  t o  g r e y .  Coar se  t o  f ine  g r a i  
c r o s s - b e d d i n g ,  numerous sma l l  c o a l  seains and c o a l  
p i e c e s ,  bedd ing  450 - 650 with core a x i s .  Coal 
seam 136.7 - 137.4. 

Recovery 

fee t  % 

~ ~~ ~ 

D e s c r i p t i o n  

Overburden. 

S a n d s t o n e ,  f ine  g r a i n e d .  Grey t o  d a r k  g r e y .  
Thin beds cf s i l t  and mudstone,  c r o s s - b e d d i n g .  
Bedding 60' w i t h  core a x i s .  

Mudstone. Dark g r e y  t o  b l a c k ,  siilall c o a l  p i e c e s  
t h r o u g h o u t .  Small  seams of c o a l ,  i n t e r b e d d e d  
w i t h  f ine  s a n d s t o n e  and s i l t .  

S a n d s t o n e .  Grey t o  l i g h t  g r e y ,  f i ne  t o  medium 
and c o a r s e  s a n d s t o n e .  Cross -bedd ing ,  lower 
c o n t a c t  a p p r u p t ,  bedd ing  55O with c o r e  a x i s  
and i n t e r b e d s  o f  s i l t .  

Kudstone. Dark g r e y  t o  b l a c k ,  i n t e r b e d d e d  w i t h  
c o a l  and s i l t .  Coal seam: 48.0 - 43.7,  51 .0  - 
52 .1 .  Some P y r i t i z a t i o n .  



. 

'Sandstone, l i g h t  grey t o  grey. Coarse grained to  
f i n e  grained.  Interbedded w i t h  s i l t  and nudstone. 

, Interbedded w i t h  small coal seams, minor pqr i t i -  
Ization. Small coal p i e c e s ,  c ros s  b e d d i n g .  Sradual-  
l y  coarsening towards top  o f  f in ing .  Towards 
bottoms o f  bedding a t  185, 45' a x i s  a t  225 - 
6oo w i t h  core  ax is .  

I 

D L C O  M I N I N G  L I M I T E D  

bludstone. Grey c o l o r ,  numerous small coal  p ieces  
In t e rbeds  of s i l t  and coa l .  

PAOC 4 6  

Footage 

from to  

144.0 150.1 

150.1 227.5 

227.5 243.0 

243.0 262.5 

262.5 267.5 

267.5 280.0 

280.0 287.3 

287.3 293.1 

Recovery 

feet  % 
D e s c r i p t i o n  

Mudstone. Dark grey t o  black.  Minor interbedding 
of s i l t ,  p y r i t i z a t i o n .  

7.3 100 

Mudstone. Grey t o  dark grey.  Interbedded with 
s i l t  and f ine sands.  P y r i t i z a t i o n  minor, m a l l  
coal p ieces  and in t e rbeds  o f  coa l .  

Sandstone. Grey t o  f ine  - medium - grey ,  inter- 
bedded w i t h  mud and s i l t ,  cross-bedding. 
Occasional small coal seams, mudstone 256.5 - 
258.0, bedding 50° with co re  a x i s .  

Eludstone. Dark g rey ,  occasional  small coal seams, 
coal seam 265.0 - 265.6. 

Sandstone. Grey t o  dark grey ,  f ine t o  medium 
g ra in .  Occasional mud-silt bands. 

Coal Seam. sampled EB 8-1. Verty d i r t y  c o a l ,  
p a r t i n g s  282.6 - 284.4, 284.9 - 286.1. 



L L C O  M I N I N G  L I M I T E D  r*o.47 

DIAFlOND DRILL CORE LOGGING SHEET 
DDH NO. E B - 8  
==========5== 

Footage Recovery 

from to  

293.1 295.7 

295.7 298.t 

298.0 299.t 

299.0 302.C 

302.0 303.E 

303.8 307.9 

307.9 309.3 

303.3 313.0 

313.0 320.6 

320.6 324.0 

324.0 329.5 

329.5 331. 

f e e t  % 

1 .o 

1.8 

4.A 
5.5 

100 

100 

82 

~ ~~~~ 

I 
, D e s c r i p t i o n  

Sandstone. Light grey, medium grained, occasiona 
s i l t  b a n d s ,  cross-bedding. Bedding 60' t o  core - 
axis .  

Mudstone. As above. 

Coalseam. 

I4udstone. Dark grey, numerous small coal seams, 
numerous coal pieces. 

Coalseam. Not sampled, partings 302.0 - 302.3, 
303.1 - 303.8. 

Mudstone. Grey color ,  interbeds o f  f ine  sand, 
small coal pieces and seams. 

Shaly coal ,  dark grey. 

Fludstone, as  above. 

Sandstone, as  above. 

Mudstone, as above. Coal seam 321.1 - 321.5. 

Coal seam. Sampled EB 8-2. 

Sandstone. L i g h t  grey, medium to  coarse grained. 
iiunierous si:iall coal seams, cross bedded. Inter-  
beds of s i l t ,  bedding GOo to  core axis.  



E L C O  M I N I N G  L I M I T E D  rmc 48 

DIAFlOND DRILL CORE LOGGING SHEET 
DDH NO. EB 8 ______--_--_- ______--_---- 

Footage 

* from LO 

331.3 333.E 

333.8 337.C 

337.0 342.1 

342.1 344.8 

344.0 351.5 

351.5 363.5 

363.5 366.5 

366.5 379.0 

379.0 382.9 

Recovery 

f e e t  % 

2.0 
2.5 
- 

2.7 

3.5 

.9 

80 

100 

100 

95 

D e s c r i p t i s n  

Coal seam. Sampled EB-8-3. 

Fludstone, d a r k  grey, abundant coal pieces. 
Coal seam 335.8 - 336.2. 

Sandstone. Light grey , cross bedding. Fine to  
medium grained. Numerous small coal seams. 
Bedding 600 with core axis .  

Coal seam. Sampled EB-8-4. 

Sandstone, f i ne  grained. Grey color,  cross- 
bedding. Interbedded with s i l t  and mudstone. 
Ilumerous small coal seams, bedding 60' with 
core axis.  

Coal seam. Sampled EB-8-5. Partings 360.3 - 361.2. 
361.9 - 362.2. 

'bludstone. Dark grey, sandstone interbed. 
364.0 - 365.0. Numerous small pieces of coal.  

Sandstone. Light grey to  grey. Fine t o  medium 
grained. Crossbedding. Interbeds of  s i l t  and 
nudstone. Numerous small pieces o f  coal and 

coal seams. Coal seam 374.0 - 374.4. Bedding 
55' with core axis .  Aprupt contact a t  oottom 
I t  60° with core axis .  

:oal seam. Sampled EB-8-6. Parting 302.2 - 3G2.4. 



? A 0 1  4 9  E L C O  M I N I N G  L I M I T E D  

DIANOND DRILL CORE LOGGING SHEET 
DOH No. 
-------I===LD ------- 

Footage 

from t o  

382.9 391.1 

391.1 419.5 

419.5 424.9 

424.9 434.2 

434.2 439.0 

439.0 441.5 

441.5 443.2 

443.2 445.0 

445.0 446.5 

446.5 450.1 

450.1 452.0 

Recovery 

f e e t  x 

1.7 

1.9 

100 

100 

D e s c r i p t i o n  

Sandstone. As above. Small coal  seam, 383.5 - 
383.7. Mudstone, grey t o  dark grey. Sandstone 
in te rbeds  392.8 - 393.2, 402.4 - 403.5. 

Small i n te rbeds  o f  sandstone and s i l t .  Numerou 
smal l  coa l  p ieces and seams. Bedding 60' w i t h  
core ax i s .  

Sandstone. L i g h t  grey, f i n e  t o  medim, gra ined.  
Crossbedding, d i s t o r t e d  bedding. ilumerous s n a l  

coa l  seam, bedding 65O w i t h  core a x i s  

Mudstone. Dark grey,  smal l  in te rbeds  o 
hmerous  coa l  seams (sma l l )  and p ieces 

Sandstone, as above. 

l ludstone, as above. 

Coal seam. 

Mudstone, as above. 

sand. 

Coalseam. Not sampled, p a r t i n g  445.0 - 445.6. 

Sandstone, as above. 

Coal seam. Not sampled, p a r t i n g  450.1 - 450.4. 

450.9 - 451.5. 



E L C O  M I N I N G  L I M I T E D  PAOC 50  

DIAFIOND D R I L L  CORE L O G G I N G  SHEET 
DDH NO. ED-8 
====I======== 

Footage Recovery 

from t o  

452.0 458.0 

458.0 474.8 

474.8 481.2 

4C1.2 490.0 

490.0 529.4 

529.4 574.0 

574.0 600.2 

feet % 

6 .4  100 

D e s c r i p t i o n  

Kudstone. Coaly mudstone, as  above. 
Py r i t i za t ion ,  very high percentage o f  coal.  

Sandstone, l i g h t  grey t o  d a r k  grey. Occasional 
beds of s i l t  and mud. Cross bedding f ine  t o  coars 
g ra ined ,  numerous small coal seams and pieces 
of coal. Bedding 60' with core axis .  

Coalseam. Sampled EB-8-7. Partings 480.6 - 481.2. 

Mudstone. Grey t o  dark grey. Occasional i n t e r -  
beds of s i l t  and sand. Numerous small c ~ a l  seam 
and numerous small pieces o f  coal. 

Sandstone. As above. Coaly nudstone 494.3 - 496.0 
Bedding 60' w i t h  core axis .  

Mudstone, as above. 

Sandstone, l i g h t  grey to  grey, f ine  t o  medium 
grained. Crossbedding. Occasional m a l l  pieces 
of coal and small coal seams, occasional s i l t y  
and mud bands. Bedding 70' with core axis .  

Signed: Wayne Radant, Oct. 17/75. 



E L C O  M I N I N G  L I M I T E D  PAGE 

DRILL HOLE: EB-8 
SAMPLE NO.: 
LAB. NO.: 
SAMPLE INTERVAL (FROM-TO) (FT) : 
SEAM DESIGNATION: 

R A W  COAL 
INHERENT MOISTURE 

ASH 

VOLATILE MATTER 
FIXED CARBON 

SULPHUR 
HARDGROVE GR. INDEX 

S I Z E  FRACTION 
k" x6 5M 

65MxO 

% a i r  d r y  

x w f  
% w f  
% a i r  d r y  
% w f  

weight  % 
we igh t  % 

CLEAN COAL ( S I Z E  FRACTION Y'x65M; 1.5 SINK-FLOAT S.G.) 

YIELD we igh t  % 
TOTAL YIELD, EXCL. 65MxO weight  % 
INHERENT MOISTURE % a i r  d r y  
ASH % w f  

VOLATILE MATTER % Waf 
FIXED CARBON % Waf 
SULPHUR % w f  
PHOSPHOR % w f  
FS I 

SOFTENING TEMP. OC 

RESOLIDIFCATION TEMP. OC 

CONTRACTION % 
DILATATION % 
G-VALUE 

EB-8-1 
4437 

280.0-287.3 
Seam 19 

1 .o 
47.0 
20.4 
32.3 

0.47 
72 

93.6 
6.4 

34.3 
32.1 

1.5 
9.2 

37.0 
63.0 
0.74 

7 
387 
447 
20 

157 

1.059 

- 

EB-8-2 EB-8-3 EB-8-4 EB-8-5 EB-8-6 EB-8-7 
4438 4439 4440 4441 4442 4443 

324.0-329.5 331.3-333.8 342.1-344.8 351.5-363.5 379.0-382.9 474.8-481.2 
Seam 19 

1.0 
19.2 
29.5 

50.8 
0.62 

66 

91.3 
8.7 

78.0 
71.2 

1.3 
5.8 

35.9 
64.0 

0.65 

8 

390 
450 

21 
158 

1.058 

Seam 19 

1 .o 
32.9 
23.9 
42.7 
0.72 

62 

91.7 
8.3 

52.2 

47.9 
1.5 

12.9 
34.5 
65.4 
0.81 

7% 
3 96 
445 

10 
133 

1.053 

Seam 19 

1 .o 
12.3 
30.1 
57.0 
0.88 

72 

88.2 
11.8 

89.2 
78.7 

1.8 
4.3 

35.5 
64.4 
0.86 

8 
393 
445 

21 
123 

1.046 

L .  

Seam 19 

1 .o 
31.9 
25.1 
42.6 

0.62 
78 

84.4 
15.6 

63.6 
53.7 
3.0 
4.6 

36.7 
63.0 
0.83 

8% 
393 
442 

25 
113 

1.039 

Seam 19 

1 .o 
26.7 
27.4 
45.5 

1.03 
62 

90.3 

9.7 

56.3 
50.8 

1.8 
8.5 

37.1 
62.7 
0.72 

7% 
389 
452 

17 
179 

1.066 

Seam 18 

1 .o 
29.3 
23.7 

46.5 
0.71 

66 

89.6 
10.4 

63.8 
57.2 

1.6 
7.4 

32.8 
67.2 
0.83 

8 
41 1 
454 

8 
33 

1.031 

51 



rmax 5 2  E L C O  M I N I N G  L I M I T E D  

u :  

DOH No.: EB-9 S i z e  o f  core: HQ 
63.5 mm 

Location: N 576786.09720 
W 60362.76383 
Elevation o f  
col lar :  5475.64 ' 

1670.07, 

Dip o f  Hole: - 9 Q 0  
0 Bearing " : - N -  

Date o f  s t a r t i n g :  October 2 ,  1975 
Date o f  completion: October 5 ,  1975 

Logging by: G . C .  Singhai 
I on: October 6 ,  1975 

Total depth: 600.0 ' 
1G3.0 m 

Remarks : 



I 

0 

24.6 

34.5 

54.3 

62.6 

65.4 

69.8 

24.6 

34.5 

54.3 

62.6 

65.4 

69.8 

86.7 

R x o w r y  
D e s c r i p t i o n  

Overburden 

Mudstone, dark g rey ,  with interbeds o f  sand- 
s t o n e ,  occas iona l ly  small p ieces  of coal 
and t h i n  seams of c o a l .  Bedding 70' w i t h  
core  a x i s .  Lower c o n t a c t  p a r a l l e l  t o  
bedding. Coal seam 29.9 - 30.6. 

Sandstone,  l i g h t  g rey ,  niedium t o  f i n e  g ra ined ,  
crossbedded,  interbedded w i t h  mudstone and 
s i l t s t o n e ,  small  p ieces  of coal throughout 
and occas iona l ly  t h i n  seams o f  c o a l .  Bedding 
70' w i t h  45.8 - 45.3,  53.8 - 54.1 

Mudstone, dark grey, w i t h  i p t e rbeds  of  
s i l t s t o n e .  Occasional ly  t h i n  seams o f  coal 
and small p ieces  of coal.Coalseam 59.2 - 
60.0,  60.7 - 69.2. Lower c o n t a c t  50' w i t h  
core  a x i s .  

Sandstone - as  above. Lower con tac t  p a r a l l e l  
t o  bedding which is  60' with core  a x i s .  

Mudstone - dark g rey ,  w i t h  i n t e rbeds  o f  s i l t  
and sands tone ,  and small p ieces  of c o a l .  
Lower c o n t a c t  g r a d a t i o n a l .  

Sandstone, l i g h t  grey  t o  g rey ,  interbedded 
w i t h  s i l t  and mudstone. occas iona l ly  wi th  
small p i eces  o f  c o a l .  Crossbedded, bedding  

70' w i t h  core  a x i s .  Mudstone 73.4 - 75.6. 

. . / 2  



i oo tage  
* LO i 

I roa 

86.7 105.0 

105.0 120.8 

120.8 123.0 

123.0 127.0 

127.0 146.8 

146.8 149.0 

149.0 150.6 

A .  

1.6 100 

PACE 5 4  

D e s c r i p t i c n  

~ 

Mudstone, dark g rey ,  interbedded with sandstone 
and s i l t s t o n e ,  occas iona l ly  l imina ted  a t  '55' 
wi th  co re  a x i s ,  small p ieces  of coal and 
p y r i t e  throughout ,  and t h i n  coal  seams. 
Sandstone 93 - 94. Coalseam 90.2 - 90.7, 
96.2 - 97.5. 

Sandstone,  l i g h t  grey ,  medium grained w i t h  
i n t e r b e d s  o f  s i l t  and sandstone.  Occasional ly  
t h i n  seams of  . coa l .  Coalseam 108.0 - 108.5, 
108.9 - 109.5. 

Mudstone a s  above, laminated a t  70' w i t h  core  
a x i s ,  and number o f  t h i n  coalseams. 

Sandstone,  l i g h t  g rey ,  f ine t o  rliediuir g ra ined ,  
crossbedded.  In t e rbeds  o f  s i l t  a n d  mutistone, 
lower c o n t a c t  p a r a l l e l  t o  bedding a t  GOo w i t h  
co re  a x i s ,  small p i eces  of coal throughout 
core .  

Mudstone, dark g rey ,  with interbeds o f  s i l t  
and sands tone ,  small  p i eces  o f  coal through- 
o u t  core  and nu1:iber o f  t h i n  coalseams. 
Lamination a t  65' w i t h  core  a x i s .  Coalseams 
135.5 - 136.0,  145.2 - 145.6. 

Sandstone,  a s  above, bedding 60' with core  a x i s .  

Coalseam. 

. . . / 3  



i i s  , u i N I N G  L I M I T E D  

~~ 

PACE 55 

:0 I 
8 roa 

150.6 

164.7 

105.0 

204.6 

210.4 

223.3 

164.7 

185.0 

204.6 

210.4 

223.3 

236.0 

G e s c r i p t i c n  

Nudstone, dark g rey ,  ruith in t e rbeds  of s i l t  
and  sands tone ,  smal 1 p ieces  of coal t h r o u g h -  
o u t .  Occas iona l ly  t h i n  seams of  c o a l .  bedding 
50 t o  core  a x i s .  Coalseam 157.3 - 153.4. 0 

Sandstone, l i g h t  g rey ,  f i n e  t o  medium g ra ined ,  
w i t h  i n t e rbeds  of s i l t  and mudstone and small 
p ieces  of  coa l .  Crossbedded, b e d d i n g  70' t o  
c o r e  ax is .  

S i l t s t o n e ,  dark grey ,  f i n e  g ra ined ,  w i t h  in ter-  
beds of sandstone and s i l t s t o n e ,  bedding 65' 

w i t h  core  a x i s .  Carbonaceous s h a l e  190.5 - 
191.2,  coalseam, 198.3 - 200.0, core  badly 
broken, 200.0 - 205.0,  recovery 90%. 

Sandstone, a s  above, bedding COO with co re  
a x i s .  

Mudstone, d a r k  g rey ,  w i t h  i n t e rbeds  o f  
s i l t  and sandstone and small pieces o f  
coa l .  

Coalseam throughout the c o r e ,  coalseam 
220.8 - 221.3, sands tone ,  li-tit  g rey ,  f i n e  t o  
medium gra ined  with in t e rbeds  of s i l t  and 

mudstone. Occasional ly  t h i n  seams o f  coal  
a n d  small pieces o f  c o a l ,  crossbedded, 
bedding 60' wi th  co re  a x i s .  



PAGC 56 ;;a M I N I N G  L I M I T E D  

a 

. f r o a  LO 

236.0 

254.0 

271.8 

275.2 

278.7 

2E7.7 

293.0 

258.5 

271.8 

275.2 

278.7 

287.7 

293.0 

314.0 

3.4 DO 

3 e s c r i p t i c n  

~~~ ~~~~~ 

Rudstone, as above, with interbeds of s i l t  
a n d  sandstone, laminated, bedding 65' with 
core ax i s .  
Sandstone: 25C.O - 251.4, coal seam 253.4 - 
254.0. 

Sandstone, l i gh t  grey, f i ne  t o  ii;ediul;; s r ay ,  
interbedded with mud Lnd s i l t s t o n e ,  occasionally 
s m l l  pieces of coal ,  crossbedded, bedding 
50' wi th core .ax is .  

Coalscar, s?fipled E B - 9 - 1 ,  part ings of 
carbonaceous shale ,  273.6 - 274.2, 275.0 - 
275.2. 

h d s t o n e ,  dark  grey, interbeddei u i t h  s i l t  
a n d  sandstone, si:;all pieces of coal and  
occasicnally ti;in seam o f  coal. 

Sandstone, l i g h t  grey, f i n e  t o  niedium ~ r a i n e d ,  
interbedded with s i l t  and mustone, crossbed- 
ded, bedding GOo with core axis  and  occasion- 
a l l y  small pieces of  coal.  

S i l t s tone ,  d a r k  grey, very f ine  grained and 

with very small pieces of c o a l ,  coalseam 
207.7 - 260.0. 

Sandstone, a s  above, bedding €5' with core 
ax i s ,  niudstone 299.4 - 3G3.0, s i l t s tor ie  
311.0 - 314.0. 

. . / 5  



Faatagc. 

tO I 
I rom 

314.0 317.7 

317.7 335.0 

335.0 337.8 

337.8 556.4 

356.4 365.5 

365.5 379.2 

I 379.2 381.5 

1 

I 
i 301.5 383.2 
I , 383.2 390.0 

1 390.0 390.7 

S e s c r i p t i c n  

2.8 

1.7 

100 

90 

Mudstone, dark grey,  w i t h  in te rbeds  of s i l t  
and sandstone, number of t h i n  coal seams. 

Sandstone, as  above. Bedding 70' w i t h  core 
ax i s ,  smal l  p ieces o f  coal  throughout.  

Coalseam, EB-9-2, sampled. 

Sandstone, l i g h t  grey, f i n e  t o  medium g ra in ,  
i n te rbeds  of s i l t  and mudstone, and m a l l  
p ieces of coa l ,  occas iona l l y  t h i n  coalseams, 
crossbedded, bedding 65' w i t h  core ax is .  

Mudstone, dark grey,  w i t h  in te rbeds  o f  

s i l t s t o n e .  Occas iona l l y  laminated a t  
60' w i t h  core  a x i s .  Number o f  t h i n  coa l -  
seams and s m a l l  p ieces o f  coa l  through- 
o u t  core.  Coalseam 364.2 - 365.2. 

SandS'Lone, l i g h t  grey t o  grey,  f i n e  t o  medium 
gra ined.  U i t h  i n te rbeds  o f  s i l t  and sand- 
stone. Small p ieces of coa l .  Bedding 60' 
,q i th  core  ax i s .  

h l s t o n e ,  as above. 

:oal seam, d i r t y .  

Sandstone, a s  above. 

ludstone, w i t h  t h i n  coalseaiiis. 

. /6 



PAC< 58 

FsoLIg,. 

f r m  t o  

390.7 397.5 

397.5 428.7 

428.7 435.1 

435.1 437.6 

437.6 841.1 

441.1 443.0 

443.0 444.9 

444.9 448.4 

448.4 482.7 

6.8 

2.5 

3.5 

78 

100 

95 

G e s c r i p t i c n  

Coalseam, 1;-9-3. 

Parting mudstone 394.8 - 395.4. 
Carbonaceous shc le ;  397.0 - 397.3. 

Sandstone, l i g h t  grey, f i ne  t o  medium grained. 
Interbeds of mudstone. Small pieces of coal 
and occasionally thin coal seams. Crossbedded. 
Bedding 60' with core ax is .  Coalseam: 404.7 - 
406.5. 

Kudstone, d a r k  grey, with interbetis of s i l t  
a n d  sandstme.  Small  pieces o f  coal and  thin 
seams o f  coal.  

Coalseam EB-9-4, sampled. Shale: 435.1 - 
435.3. 

'Yudstone, as above. 

jandstone, as above. 

ludstone, a s  above. 

:oalseam, d i r t y ,  not sampled. Shale 446.2 - 
147.4. 

;andstone, l i g h t  grey, 
lnterbedded with s i l t  and  mudstone. Siiiall 
) icces of coal ,  crossbedded. Bedding 65' 
i i th  core ax is .  

t o  nlediul:] Grained, 



Fs a ;a qc' 

+ f roa  .O 

482.7 486.4 

486.4 488.2 

498.2 490.7 

490.7 491.7 

491.7 495.3 

495.3 498.9 

498.9 501.0 

501.0 504.0 

504.0 505.5 

505.5 508.0 

506.0 523.5 

1.8 

1.0 

3.4 

. 5  

100 

100 

85 

100 

! 
i 
I 

I 

D e s c r i p : i c n  
. k  

Si l t s tone ,  d a r k  grey, f i ne  grained with small 
pieces of  coal.  

Coal seam, not sampled. 

Mudstone, as above, with t h i n  coa7seams. 

Coal seam. 

Sandstone, l i g h t  grey, f i ne  t o  medium Grained, 
with interbeds of s i l t  and sandstone. Cross- 
bedded. Zedding 60' w i t h  core axis .  

Coalseam, EE-9-5, sampled. 
Parting: carbonaceous shale  497.9 - 498.4. 
Shale: 498.4 - 498.9. 

Shale, d a r k  grey, f i n e  grained, coalsean 
500.0 - 500.8. 

Sandstone, a s  above. Bedding with core axis  
60'. 

Coalseam, shale  504.0 - 504.3. 

Mudstone, d a r k  Trey, with small pieces o f  
coal. 

Sandstone, l i g h t  grey t o  grey, f i n e  t o  ii'etlium 

grained, interbedded with s i l t  and mudstone. 
Crossbeddcd, bedding COO with core ax i s .  

I 

I 
I 
I 
I 

i 
I 

i 

! 
! 

! 

! 
I 

I 
I 

i 
1 
i 

i 
i 
I I 

I 

1 

1 

i 

I 
I 

I 
1 
I 

I 
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523.5 

534.0 

535.5 

543.4 

550.5 

596.5 

524.G 

535.5 

543.4 

550.5 

596.5 

600.0 

1.5 100 

D e s c r i p t i c n  I 

F!udstone, d a r k  grey, f ine  grained witli i n t e r -  
beds o f  sandstone and s i l t s t o n e .  Small pieces 
o f  coal and  occasionally t h i n  coalseams. 
Coalseam 530.5 - 532.4. 

Coalseam. 

S i l t s t o n e ,  d a r k  grey, very f i n e  S r a i t x d ,  
interbedded w i t h  sandstone. Bedding €5' 
w i t h  coreaxis .  Coalseam 539.9 - 540.0. 

Fludstone, d a r k  grey, w i t h  interbeds o f  

sandstone, and s i l t s t o n e ,  small pieces 
o f  coal .  

S a n d s t o n e ,  l i g h t  grey t o  grey, f i n e  t o  
medium grained, witli interbeds o f  s i l t  
and mudstone. %a11 pieces o f  coal through- 
o u t  core a n d  occasional y t h i n  coalseams. 
Crossbedded, bedding 60 w i t h  core ax is .  
Coalseam 500.7 - 580.8, 592.1 - 592.2. 

d 

Nudstone, d a r k  grey, interbedded w i t h  s i l t  
and  sandstone, bedding 155' w i t h  core axis .  
Upper contact 70' w i t h  core axis .  

End o f  Hole a t  600' 
S i g n e d :  G.C .  Singha 
Dctober 6 ,  1975. 

I 
I 
j 

I 
I 

I ~ 

I 
! 

I , 
I 
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! 

I 

I 
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I 
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! 
I 

I 
I 

! 
i 
i 
I 
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i 

I 
i 

I 
I 
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DRILL HOLE: EB-9 
SAMPLE NO.: 

LAB. NO.: 
SAMPLE INTERVAL (FROM-TO) (FT) : 
SEAM OESIGNATIONL 

RAW COAL 
INHERENT MOISTURE % a i r  dry 
ASH % wf 
VOLATILE MATTER % w f  
FIXED CARBON % a i r  dry 
SULPHUR % wf 
HARDGROVE GR. INDEX 

S I Z E  FRACTION 
k"x65M w e i g h t  % 
65MxO weight % 

CLEAN COAL ( S I Z E  FRACTION %"~65M; 1.5 SINK-FLOAT S.G.) 

YIELD weight % 
TOTAL YIELD, EXCL. 65 MxO weight % 
INHERENT MOISTURE % a i r  dry 
ASH % wf 
VOLATILE MATTER 
FIXED CARBON 
SULPHUR 
PHOSPHOR 
FS I 
SOFTENING TEMP. 
RESOLIOIFCATION TEMP. 
CONTRACTION 
DILATATION 
G-VALUE 

% Waf 
% Waf 
% w f  
% w f  

OC 

OC 

% 
% 

E8-9-1 

4406 
271.8-275.2 
Seam 20 

0.9 
47.3 
21.4 
31 .O 

0.51 

59 

92.1 
7.9 

32.6 
30.0 

1.3 

13.6 
37.1 
62.8 

1.17 

7% 

421 
478 

13 
95 

1.051 

EB-9-2 EB-9-3 EB-9-4 EB-9-5 

4407 4408 4409 441 0 
335.0-337.8 390.7-397.5 435.1-437.6 495.3-498.9 
Seam 20 

1 .o 
14.2 
32.4 
52.8 
2.47 

151 

93.3 
6.7 

86.4 
80.6 

1.1 
5.9 

38.1 
61.7 

1.13 

6 
380 
436 

9 
138 

1.064 

Seam 20 

0.9 
32.9 
25.7 
41 .O 
0.79 

59 

91.4 
8.6 

59.7 
54.6 

1.3 

8.6 
37.8 
62.2 

0.85 

7 
388 
442 

10 
99 

1.056 

Seam 20 

1 .o 
18.4 
30.5 
50.6 

0.93 
86 

94.4 
5.6 

83.1 
78.4 

1.2 
9.4 

36.9 
62.9 

1.01 

6% 
41 2 
476 

9 
135 

1.067 

Seam 20 

0.9 
68.9 
14.4 
16.5 
0.39 

50 

91.6 
8.4 

18.3 
16.8 

1.4 
8.8 

37.7 
62.1 

1.07 

7 
388 
442 

15 
155 

1.057 
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E L C O  M I N I N G  L I M I T E D  PAOL 6 2 

DOH NO. :  EB-10 S i z e  o f  core: HQ Total  depth: 634.0 ' 
63.5- 193.4 m 

Location: N 573213.29814 
w 62808.61356 
Eleva t ion  o f  
c o l l a r :  5233.43' 

1596.20m 

Dip o f  Hole: -90 0 
0 Bearing " : - N  - 

Date o f  s t a r t i n g :  October 25, 1975 
Date o f  completion: October 28, 1975 

Logging by: R . G .  Og i lv i e  
I on: October 30, 1975 

Remarks : 



PACC 63 

R x o v z r y  

t o  

0 13.5 

I , rm 

13.5 22.5 

22.5 28.0 

28.0 55.8 

55.8 75.6 

75.6 76.0 

76.0 98.5 

98.5 102.5 

102.5 107.5 

107.5 151.2 

151.2 155.5 

155.5 171.0 

18.8 
19.8 
__ 

4.3 
4.3 

95 

100 

D e s c r i p t i o n  

Overburden. 

I$ludstone, dark  grey,  f i ne -g ra ined ,  some s m a l l  
bands of s i l t s t o n e ,  c a l c i t e  ve ins throughout.  

Sandstone, medium grained, l i g h t  g rey  c o l o r ,  

cross bedding thoughout. Carbonaceous s t reaks  

common. Bedding a t  48' w i t h  core ax i s ,  

c a l c i t e  ve ins  common. 

Mudstone, coa ly  p o r t i o n  from 28.0 - 29.4. 

Coal seam, sample EB-10-1,  p a r t i n g s  a t  60.8 - 
63.0. 

Coaly shale.  

Sandstone, cross bedded, carbonaceous. 

Coaly shale.  

S i l t s t o n e ,  very  s i m i l a r  t o  niudstone, l i t h o l o g y  

bu t  coarser  tex tu re .  

Sandstone, c ross  bedded, t h i n  coa ly  p o r t i o n s  

zoiiinion t h a t  a r e  0.1 ' t h i c k .  

Leal seam, sample 10-2, p a r t i n g  from 153.0 - 154.0. 

,luds tone. 

. . . / 2  
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Footagz 

:0 i roia 

171.0 138.0 

198.0 233.0 

233.0 262.5 

262.5 272.5 

272.5 256.7 

286.7 29C.O 

29C.O 292.0 

292.0 314.1 

314.1 333.8 

333.8 344.7 

344.7 351.0 

351.0 354.0 

1.0 
c-0 

7.9 
9.7 

100 

91 

PACK ' 64 

Sarldstone, c ross  bedded. Coaly p o r t i o n s  f rom 

192.5 - 193.2. Carbonaceous. 

Mudstone, c o a l y  p o r t i o n s  f rom 204.0 - 214.5 
and 207.8 - 206.7. Th in  sandstone bands from 

210.3 - 214.5. 

Sandstone, cross bedded, coaly .  p o r t i o n  f rom 

251.0 - 252.1. 

Mudstone, coa ly  f rom 265.0 - 266.5, and 

269.5 - 271.0. 

Sandstone, cross bedded. 

Eludstone, t h i c k  bands o f  sandstone throughout.  

Coal seam, sample EC-10-3, no p a r t i n g  observed. 

FIudstone. 

Coal seam, sample EB-10-4, p a r t i n g  a t  317.0 - 
318.3. 

Sandstone, c ross  bedded, coa ly  throushout .  

S i l  t s tone,  bands o f  f i n e r  g ra ined riludstone through- 

ou t .  

t,ludstone. 

. . . I 3  



f r o a  t0 

354.0 356.5 

356.5 384.0 

384.0 387.0 

387.0 425.7 

425.7 440.8 

440.8 459.4 

459.4 467.0 

467.0 476.4 

476.4 499.0 

499.0 503.8 

503.8 516.0 

516.0 517.5 

517.5 565.0 

3.2 
L-2 

3.2 
E-2 

100 

100 

97 

D e s c r i p i i c n  

Coal seam, sample EB-10-5. 

Ihds tone ,  numerous small ( 0 . 4 ' )  coa ly  seams 
throughout .  

Sandstone,  c r o s s  bedded. 

Mudstone, coa ly  p o r t i o n s  from 389.0 - 390.0, 
and 411.0 - 411.8 and 412.7 - 414.0. 

Sandstone,  c r o s s  bedded. Bedding angle  a t  50' 
w i t h  co re  a x i s .  

Mudstone, some bands of  s i l t s t o n e ,  coal seam from 
450.5 - 453.7,  sample EB-10.6 

S a n d s t m e ,  c r o s s  bedded. 

Coal seam, sample EB-10-7, no pa r t ings .  

Mudstone, minor coal  seam from 483.2 - 490.5. 

Sandstone, c r o s s  bedded. 

Fludstone. 

Ninor coal  seam. 

Mudstone, some coa ly  po r t ions  0 .2 '  t h i c k ,  
sandstone bands 0.2 '  t h i c k  occas iona l ly .  

. . . /4  



~ 

565.0 579.0 

579.0 590.6 

590.6 609.6 

609.6 634.0 

k c s v z r y  

98 13.7 
13.7 

~~ 

D e s c r i p t i c n  

Coal seam, saniple EB-10-8, pa r t ing  a t  573.0 - 
572.3,  pa r t ing .  

Mudstone. 

Sandstone,  cross  bedded, f i n e  g ra ined ,  
carbonaceous. 

Mudstone, coa ly  

End: T.D.  634.0 
Signed: R . G .  Og 

Froiit 618.C - 619.7. 

Ivie. 
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DRILL HOLE: EB-10 
SAMPLE HO.: 
LAB.140. : 
SAMPLE INTERVAL (FROM-TO) (FT) : 
SEAM DESIGNATION 

R A W  COAL 
INHERENT MOISTURE X a i r  dry 
ASH x w f  
VOLATILE MATTER X w f  
FIXED CARBON X a i r  dry 
SULPHUR X w f  
HAROGROVE GR. INDEX 

k"x65M weight X 
weight X 65MxO 

SIZE FRACTION 

3 

CLEAN COAL (S IZE FRACTION k"x65M; - 1.5 SINK-FLOAT S.G.) 

weight X 
weight X 

YIELD 
TOTAL YIELD, EXCL. 65MxO 
INHERENT MOISTURE X a i r  dry 
ASH X w f  
VOLATILE MATTER X Waf 
FIXED CARBON X Waf 
SULPHUR X w f  
PHOSPHOR 
FS I 
SOFTENING TEMP. OC 

RESOLIDIFICATION TEMP. _. OC 

CONTRACT I ON X 
DILATATION X 
G-VALUE 

EB-10-1 
451 1 

Seam 18 
55.8-75.6 

0.8 
12.0 
27.1 
NA 
0.37 

97 

88.3 
11.7 

,. 

90.5 
79.9 
2.6 
4.5 

30.6 
NA 
0.45 

73s 
398 
446 
21 
60 

1.028 

1 
i 

i 

EB- 10-2 
(4512 

151.2-1 55.5 
S&m 17 

(I 

,0.7 
49.1 
19.7 
NA 
0.40 

$1 

92.5 
7.5 

i 

I 

\ 

40.9 
37.8 
1.4 
4.7 

33.5 
NA 
0.95 

4 
3 a  

45P 
@ 

25f, 
3.069 

I 

! 

I 

EB-10-3 
451 3 

Seam 17 
290.0-292.0 

0.7 
61.5 
15.4 
NA 
0.95 

88.3 
11.7 

13.2 
11.6 

NA 

NA 
NA 

rtA 

84 
390 
455 
21 

296 
1.072 

0.8 
22.5 
25.2 
NA 
0.52 

78 

90.4 
9.6 

76.2 
68.9 
1.7 
4.0 

30.0 
NA 
0.64 

ak 
369 
44 7 

27 
227 

1.058 

0.7 
53.7 
17.1 
NA 

50 
0.52 

94.2 
5.8 

28.7 
27.0 

1.3 
3.5 

28.4 
NA 
0.98 

84 
391 
444 
24 

- 153 
1.049 

EB-10-4 EB-10-5 
451 4 051 5 

314.1-333.8 354.0-356.5 
Seam 17 Seam 17 

- 

EB-10-6 
451 6 

Seam 16 
450.5-453.7 

0.7 
9.4 

25.5 
NA 
0.78 

92 

90.6 
9.4 

90.9' 
82.4 
1.5 
3.9 

28.2 
NA 
0.81 

84 

\. 

398 
452 
25 

128 
1.045 

EB-10-7 
451 7 

Seam 16 
467.0-476.4 

0.8 
18.2 
23.6 

NA 
0.63 

86 

92.1 

7,9 

. 
78.6 
72.4 
2.1 
3.9 

27.9. 
NA 

0.67 

8 

399 
449 
24 

117 
1.040 

\ 

EB-10-8 
4518 

Seam 15 
565.0-579.0 

0.7 
40.3 
20.5 

- "A 
0.44 

94 

91 .o 
9.0 

54.8 
49.9 
1.4 
5.2 

. 30.4 
E(A 

0.65 
I 

I 
i 

9 
398 
450 

15 
257 

1.058 

67  

i 



E L C O  M I N I N G  L I M I T E D  mar 68 

666 I DDH NO. : EB-11 S i z e  o f  core: HQ Total depth: 

63.5 ('1111 203. i m  

Location: N 573007.22254 
W 62386.10489 
Eleva t ion  o f  
c o l l a r :  5217.60 

1591.37 m 

Dip o f  Hole: -9Do 
0 Bearing I' : - N  - 

Date o f  s t a r t i n g :  September 26, 1975 
Date o f  completion: September 30, 1975 

Logging by: G . C .  S ingha i ,  
I, on: October l s t ,  1975. 

Remarks: 
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: L C 5  M I N I N G  L I M I T E D  

?AGO 6 9  

Footage 

t o  1 
a roiil 

0 12.0 

12.0 14.0 

14.0 29.5 

29.5 33.5 

33.5 34.7 

34.7 48.3 

48.3 56.7 

56.7 59.3 

59.3 59.9 

59.9 64.4 

R x  ovz ry 

4.0 

4.5 

100 

90 

D e s c r i p t i o n  

Overburden. 

Fludstone, dark grey,  w i t h  in te rbeds  o f  sandstone 
o c c a s i o n a l l y  t h i n  coal  seams. 

Sandstone, l i g h t  grey,  f i n e  t o  mediuiii grained, 
t h i n  beds of s i l t  and mudstone. Occasional ly  
smal l  p ieces of coa l .  Crossbeddcd. Eedding 55' 
t o  the  core  ax i s .  

Coal Sean,, sampled ELI-11-1, p a r t i n g  of nu i s tone  

29.7 - 20.8, 30.0 - 30.1, 31.1 - 32.1. 

Mudstone, dark grey,  w i t h  t h i n  coal  seams. 

Sandstone, l i g h t  grey t o  dark grey,  fitnc t o  
medium gra ined,  t h i n  beds o f  s i l t  afiu ruLstone,  

o c c a s i o n a l l y  very  s m a l l  p ieces o f  coa l .  Eedding 
55' w i t h  core a x i s .  

Mudstone, dark grey w i t h  in te rbeds  o f  t h i n  
sandstone. Lower con tac t  70' w i t h  core ax i s .  
Very t h i n  coal  sams. 

Sandstone, as above. 

Fludstone, w i t h  smal l  p ieces o f  coa l .  

Coal seam, core  broken, sha le  64.3 - 64.4. 
sampled ED-1 1-2. 

. . . / 2  
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; L C 3  A ~ i N I N C  L I M I T E D  

Footagz R x o v w y  

tO c rm 
~ 

64.4 GG.5 

66.5 69.0 

69.0 74.0 

74.0 87.1 

87.1 90.0 

co.0 91.0 

91.0 92.3 

92.3 94.0 

94.0 107.3 

107.3 109.8 

c C I  , e 2 t  u 

2.5 

1 .o 

1.7 

100 

100 

100 

PAGC 70 

D e s c r i p t i o n  

Kuestone, dark grey,  luminated and very t h i n  
seams o f  coa l .  P y r i t e  a long f rac tu res .  

Coal seam, EB-11-3, sampled. P a r t i n g  sha le  

67.3 - G7.9. 

Carboniceous shale,  luminated and numerous 
t h i n  coa l  seams. 

Sandstone, grey,  f i n e  t o  medium gra ined,  i n t e r -  

bedded w i t h  mud and s i l t s t o n e ,  smal l  p ieces of 
coa l ,  bedding 55' w i t h  core ax is .  

Mudstone, dark grey,  w i t h  i n t e r t e d s  o f  sandstone 
s l i g h t l y  carbonaceous, a t  the  .bottor,i. 

Coal seam, d i r t y .  

Sandstone, as above. 

Coal seam. 

Sandstone, l i g h t  grey,  f i n e  t o  medium gra ined,  
w i t h  t h i n  beds o f  s i l t  and mudstone. Gccasional l ,  
t h i n  coal  seains. Bedding 65' w i t h  core  ax i s ,  
cross bedded, coa l  seam 98.2 - 92.8. 

I.ludstone, dark grey,  upper con tac t  55' w i t h  
core  ax i s ,  coal  soarti jOC.8 - 109.2, occas iona l l y  

t h i n  coal  seain. 

. . . / 3  



PAGL 71 

I 

Footage 

* froiil LO 

109.8 116.0 

116.0 130.2 

130.2 

135.0 

35.0 

39.0 

139.0 152.5 

152.5 154.1 

154.1 157.0 

157.0 181.0 

181.0 190.3 

Rxovzry 
n f2?t N 

.a 

1.6 

100 

90 

100 

i 
' I  

I 
D e s c r i > t i c n  

I S i l t s t o n e ,  dark grey, f i ne  grained. Occasionally I 

th in  coal seams. 

Sandstone, l i g h t  grey t o  grey, f i n e  t o  medium 
grained, interbedded with mud and  s i l t s t o n e .  
Occasionally small coal pieces,  crossbedded, 
bedding 55' t o  the core axis .  

Coal seam, sampled EB-11-4 ,  roof of a:udstone 
130.2 - 130.'7. 

Eludstone, dark grey with number of thin coal 
seams, m a l l  pieces of coal.  

Sandstone, l i g h t  grey, f i n e  t o  lnediuhi Srained, 
with interbeds of thin s i l t  and iiludstone. 
Occasionally small pieces of coal.  Cross- 
bedded, bedd ing  60' with core axis .  

Coal seam, 152.5 - 152.6, coaly shale. 

Iludstone, a s  above. 156.0 - 157.0,  shaly coal 

Sandstone, l i g h t  grey, t o  grey. Fine t o  r:eJiun 
with interbedding of s i l t  and  mudstone, 
occasionally t h i n  coal seams, and  small pieces 
of coal.  Lov:er contact COO w i t h  core ax is .  

S i l t s t o n e ,  dark grey, very f ine  sr i i r ted,  with 
in terbeds o f  mirustonc, occasionally thin scams 
of coal and small pieces o f  coal.  Lower contact 
GOo with core a x i s .  



190.3 193.1 

193.1 204.0 

204.0 210.7 

i 
Sandstone,  a s  above, massive. I 

I 
I 

sandstone.  Occasional ly  t h i n  seaims of c o a l .  I 
i Mudstone, dark grey, interbedded w i t h  s i l t  and 

I 
I 

I 
I 

I 
i 

Sandstone,  ' l i g h t  grey ,  f i n e  t o  medium grained.  

I 

220.5 265.8 i 
i 
I 

265.8 286.8 

i 65' w i t h  c o r e  ax i s .  I 

j 

i 
j 

I,ludstone, as  above. Sandstone 222.2 - 224.1, 
occas iona l ly  small p ieces  of coa l .  

Sandstone, a s  above. Bedding 65' w i t h  core  a x i s .  ! 
Occasional ly  t h i n  coal seams and small p ieces  j 

of coa l .  

I 

I 

I 

i 
I 

I fv!udstone, dark g rey ,  with in t e rbeds  o f  s i l t s t o n e .  

286.8 361.0 

361.0 365.0 5 82 

I 

I Sandstone,  l i g h t  g rey ,  f i n e  t o  niedium gra ined .  
I!ith in t e rbeds  of s i l t  and mudstone. Occasional ly ,  

w i t h  core axis .  

I 
286.0 - 286.8. 

I 

small p ieces  of c o a l .  Crossbedded, bedding 60' I I 
I 
I 

Coal seam, EB-11-5, sampled. Pa r t ings  I 
I 361.0 - 3G1.2, s h a l e ,  364.2 - 364.6, mudstone. 1 

I 
I 

i 



Footage 

f r o 4  tO 

365.0 366.8 

366.8 375.6 

375.6 394.0 

394.0 396.7 

396.7 410.6 

410.6 413.9 

413.9 428.0 

428.0 435.6 

435.6 449.0 

2.7 

3.3 

100 

100 

I D e s c r i p t i c c  
! 
! 

i Sandstone, l i g h t  grey,  f i n e  t o  medium sra ined.  
In te rbeds  o f  s i l t  and sandstone. Crossbedded. i 

I Bedding COO w i t h  core a x i s .  
I 
I 
I 

Nudstone, dark grey,  w i t h  in te rbeds  o f  s i l t s t o n e /  

con tac t  70' w i t h  core  a x i s  and lower con tac t  

60' w i t h  core  a x i s .  

I 
I 374.0 - 375.6, s l i g h t l y  carbonaceous. Upper 

Sandstone, l i g h t  grey,  medium t o  coarse grained, 
crossbedded. Occas iona l l y  smal l  p ieces o f  coal .  
Bedding 60' wi . th core  ax is .  

Coal seam, sampled EB-11-6. 
Footwa l l  carbonaceous sha le  396.5 - 3 X . 7 .  Lower 
con tac t  60' w i t h  core  ax i s .  

Sandstone, as above. Lower con tac t  50' w i t h  
core  a x i s .  

Coal seam, sampled EB-11-7. 

Sandstone, l i g h t  grey t o  grey,  f i n e  t o  medium 
gra ined.  Occas iona l l y  w i t h  smal l  coal  p ieces 
and t h i n  bands o f  mudstone and s i l t s t o n e .  

Mudstone, w i t h  in te rbeds  o f  sandstone and coal  
seam 435.3 - $35.6. Occasional ly  t h i n  seams o f  
coa l .  

Sandstone, l i g h t  grey,  coarse o t  mediuiii Srained, 
w i t h  s m a l l  p ieces o f  coal ,  massive. 

16 



PAC6 7 4  

i s o t a g ?  

f r o a  tO 

449.0 465.8 

465.8 469.0 

469.0 469.6 

469.6 473.0 

473.0 475.6 

475.6 476.0 

476.0 479.1 

479.1 500.0 

500.0 503.1 

503.1 506.3 

S x s v x y  

3 . 4  

3.1 

3.1 

100 

84 

100 

2 e s c r i p i i c n  

Ihds tone ,  dark grey ,  w i t h  in te rbeds  of sandstone 
and s i l t .  Coal seam 451.0 - 451.9, carbonaceous 
sha le  453.8 - 455.0. 

Sandstone, a s  above. Lower contac t  g rada t iona l .  

Nudstone. 

Coal seam, sampled E B - 1 1 - 8 ,  p a r t i n g  shaly Coal 
470.8 - 471..0, sha l e  472.3 - 473.8. 

Sandstone, a s  above. CJith in te rbeds  of ~iudstone. 

Mudstone, a s  above. 

Coal seam, EB-11-9. 

Sandstone, l i g h t  grey t o  grey, with in te rbeds  
o f  s i l t  a n d  mudstone. Crossbedded, bedding 65' 
w i t h  core  a x i s ,  and occas iona l ly  small pieces 
o f  coal .  

Coal seam, EB-11-10, pa r t ing  hanging wall .  
500.0 - 500.4. 

Fiudstone, dark grey, w i t h  occas iona l ly  t h i n  
seams o f  coa l .  Small pieces o f  coal throughout 
core.  

Saridstoiic, w i t h  in te rbeds  o f  mud and  sandstone. 
Occasionally small pieces o f  coa l .  Bedding 60' 
with core  a x i s .  

. . I 7  



.. 

Footagz R x o w r y  

from t o  
~~ 

508.1 520.0 

520.0 530.2 

530.2 533.5 

533.5 538.2 

538.2 542.0 

542.0 548.4 

548.4 565.0 

565.0 584.7 

4.7 90 

D e s c r i p t i c n  

Nudstone, dark g rey ,  w i t h  i n te rbedd ing  of sand 

and s i l t s t o n e .  Coal seam 518.0 - 518.4, number 

o f  t h i n  coal  seams, and occas iona l l y  s m a l l  p ieces 

o f  coal .  

Sandstone, grey t o  dark grey,  f i n e  t o  medium 

gra ined,  w i t h  i n te rbeds  of s i l t  and mudstone. 

Small p ieces o f  coa l ,  bedding 60' t o  core ax is .  

Eludstone, dark' grey,  laminated,  smal l  p ieces 
o f  coal  throughout.  

Coal seam, sampled EB-11-11. P a r t i n g  sha ly  coal  

535.7 - 535.9.' Coaly sha le  534.3 - 534.7. 

Mudstone, dark grey,  laminated, and w i t h  t h i n  

seams o f  coal .  

Sandstone, grey t o  l i g h t  grey,  w i t h  i n te rbeds  o f  
s i l t  and mudstone. Small p ieces o f  coa l  throughout  
core.  

Mudstone, dark  grey,  a t  p laces laminated, i n te rbed-  

ded w i t h  sandstone, and s i l t s t o n e .  Numerous t h i n  

coa l  seams. Pieces of coal  throughout.  Coal seam 

555.1 - 555.8. 

Sandstone, l i g h t  grey,  f i n e  t o  niedium gra ined,  

w i t h  i n te rbeds  o f  s i l t  and sandstone, crossbedded. 
i 
I Bedding 65' t o  core  ax is .  S m a l l  p ieces o f  coa l  

througliou t. I 



F 

L C 3  M i N I N G  L I M I T E D  

r 

f i x o v x y  

tO i roa 

584.7 591.0 

591.0 600.0 

600.0 620.0 

620.0 625.5 

625.5 635.6 

635.6 641.8 

641.8 642.7 

642.7 ,662.5 

662.5 666.0 

19.8 100 

PACC 7 6 .  

D e s c r i p t i c n  

Eludstone, dark grey ,  laminated a t  p laces .  
Occasional ly  small p ieces  of coa l .  

Sandstone,  a s  above, w i t h  i n t e rbeds  of s i l t  and 
muds tone .  

Mudstone, dark g rey ,  i n t e rbeds  of sandstone and 
s i l t s t o n e .  Laminated a t  p l aces ,  occas ionz l ly  w i t h  
t h i n  coal seams, and small pieces  of coa l .  Sand- 
s tone  604.3 - '606.0, coal seams 603.0 - 603.6, 
603.8 - 604.2. 

S i l t s t o n e ,  dark grey ,  f ine grained w i t h  small 
Fieces  o f  coal'. 

Mudstone, dark grey,  laminated. Occasionally t h i n  
seams of coal and small p ieces  of coal throughout 
core .  Bedding 60' w i t h  co re  a x i s .  

Sandstone,  l i g h t  grey t o  g rey ,  w i t h  interbeds of 
s i l t  and mudstone. Small p ieces  of coal throughout.  
Crossbedded. Bedding  70' w i t h  co re  a x i s .  

Mudstone, a s  above. 

Coal seam, sampled ED-11-12, pa r t ing  sha ly  c o a l ,  
648.5 - 649.2,  coaly s h a l e  657.0 - 657.2,  649.5 - 
649.8, 660.5 - 661.0. 

Iludstonc, dark g rey ,  occas iona l ly  t h i n  seams of ' 

c o a l ,  siiia11 p ieces  of coal throughout core .  

End of Hole a t  666 ' ,  s igned:  G . C .  S i n f i l w i , l . l 0 . 7 5 ~  
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: - 1  

1 i 

4194 . j  

, "  

f 

! 

. .  . .i 
EB-11-12 , : 

4 

642.7-662.5; 
Seam 18 : 

1.1 I 

18.2 

'! 
27.8 
53.4 ! 

88 

94.1 

0.25 

. ,  

5.9 - 

78.9 I 

74.2 
1.2 
4.8 . 

32.3 
67.7 

, 

r .  

0.47 

84 
377 
448 

16 
89 
1.063 

- 
. E L C O  M I N I N G  L I M I T E D  

- 
. EB-11-8 

41 90 

Seam 19 
469.6-473.0 

DR3LL HOLE: EB-11 
WPLE No.: 
LAB. no.: 
SNlPLE INTERVAL (FROM-TO) (FT) : 
S W  &SIGNATION: 

1 

i 

EB-11-9 
4191 

Seam 19 
476.0-479.1 

0.9 
37.8 
23.2 
38.6 
0.84 

56 

96.6 
3.4 

43.9 
42.4 
0.9 

10.6 
34.7 
65.2 

1.20 

8 
370 
447 
21 

225 
1.085 

EB-11-1 EB-11-2 
4087 4088 

29.5-33.5 59.9-64.4 
Seam 20 Sean 20 . 

EB-11-3 
4089 I 

66.5-69.0. 
Seam 20 

EB-11-4 EB-11-5 
4090 41 87 

Seam 20 Seam 19 
130.2-135.0 361 -0-365.0 

EB-11-6 4188 

394.0-3S6.7 
Seam 19 

EB-11-7 
41 89 

Seam 19 
410.6-413.9 

EB-11-10 * EB-11-11 
4192 41 93 

500.0-503.1 533.5-538.2 
Seam 19 

1.1 
14.2 
30.4 
54.8 

73 
1.13 

94.0 
6.0 

91.1 
85.6 
1.1 
7.2 
34.9 
65.0 
1.15 

8' 
373 
445 
21 

254 

I 

1.081 

Seam 19 

R A W  COAL 
Z a i r  dry  INHERENT MOISTURE 

ASH 2 wf 
x wf VOLATILE NATTER 

FIXED CARBON II a i r  dry  
SULPHUR x w f  
HAROGROVE GR. INDEX 

Yx65M weight I 
65x0 - weight X 

SIZE FRACTION 

. 
CLEAN COAL (SIZE FRACTION vx65r.i; 1.5 SINK-FLOAT s.G.) 

YIELD weight X 
TOTAL YIELD, ESCL. 65MxO weight X 
INHERENT MOISTURE : a i r  dry 
ASH x wf 
VOLATILE NATTER Z Waf 
FIXED CARBON X Waf 

_- - SULPHUR x w f  
PHOSPHOR x wf 
FS I 
SOFTENING TEMP. OC 

. RESOLIOIFICATION TEMP. OC 

CONTRACT ION x 
DILATATION x 
G-VALUE 

- 

1.0 1.2 
30.1 30.7 
26.6 26.2 
42.9 42.6 
0.73 0.54 

69 85 

1.1 
30.4 
27.3 
41.8 
0.73 
80 

1.1 
33.1 
24.8 
41.7 

64 
0.62 

1.1 
23.9 
28.0 
47.6 

75 

. 

0.79 

0.9 
44.5 
21.7 
33.5 
0.73 

60 

0.9 
45.9 
22.0 
31.8, . 

0.42 
66 

1.2 
9.3 

27.6 
62.3 
0.54 . 

72 

18.0 
NA 
0.32 

114 

3 

89.1 
10.9 

93.3 88.9 
11.1 - .. 6.7 

95.0 
5.0 

92.4 
7.6 

95.7 
4.3 

93.4 
6.6 

96.1 
3.9 

94.5 
5.5 

. . 
64.1 - 
59.8 
1.5 
6.7 

36.5 
63.4 
1.06 

55.3 
49.2 
1.6 
9.3 . 

37.3 
, 62.5 

0.89 

59.5 
56.5 
1.4 
8.4 

36.3 
63.6 
0.80 

67.2 58.3 
62.1 55.8 
1.3 1.2 
8.9 7.5 

35.3 35.9 
64.7 64.2 
0.93 0.68 

65.4 
61.1 
1.2 
7.0 

36.0 
63.9 
0.97 

81.0 
72.2 
2.3 
5.2 

36.1 
63.7 

1.32 

50.2 
48.2 

10.0 
36.5 
63.4 

0.9 . 

1.13 

8 
385 
454 

18 
236 

1.076 

92.4 
87.3 
1.0, 
4.0 

30.7 
. 69.2 
----fJ.67 

7% ' 7  
388 367 
448 433 

14 .. 24 
172 . 182 

1.065 1.068 

84 
376 
442 
21 

153 - 
1.065 

8 8 
373 377 
448 446 

16 ' 19 
150 151 

1.073 1.070 

8 
379 
445 

17 
203 

1.073 

9 
398 
452 

5 
1 s2 

1.064 

7 
375 
448 " 

15 
45 

1.046 
- 
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DIAMOND D R I L L  CORE L O G G I N G  SHEET _____________________--__------- ____________________-___--__---- 

DDH No. : EB-12 S i z e  o f  core: HQ Total  depth: 661 ' 
63.5 nun 201.6 m 

Location: N 571328. 81427 
w 63562. 57122 
Eleva t ion  o f  
c o l l a r :  5194.03 ' 

1584 2 m 

Dip o f  Hole: -90° 
0 Bearing " : - N  - 

Date o f  s t a r t i n g :  September 7 ,  1975 
Date o f  completion: September 15,  1975 

Logging by: G.C.  Singhai 
I, on: September 15,  1975 

Remarks: 



M l T E D  

, CORE LCGGISG SIIEET 

PACC 79 

Footagf 

tO 1 
I rom 

0 91.0 

91.0 93.0 

93.0 101.2 

101.2 126.3 

126.3 .127.0 

127.0 127.2 

127.2 131.9 

131.9 143.2 

143.2 . 152.4 

152.4 156.7 

D e s c r i p i i c n  

100 

4.3 100 

Overburden, cas ing.  

S i l  t s tone,  srey,  f i n e  gra ined.  

Fludstone, dark grey,  w i t h  t h i n  in te rbeds  o f  s i l t -  
stone. Small p ieces o f  coa l .  Lower c o n t a c t  

g rada t iona l .  

Sandstone, grey,  f i n e  t o  medium gra ined,  w i t h  t h i n  

i n te rbeds  o f  s i l t  and mudstone. Bedding 50' w i t h  
core a x i s .  Core broken. 116.0 - 120.7. Recovery 
90%. Th in  seams o f  coal  a long bedding p l a n t .  

Coal seam. 

Carbonaceous shale.  

Fludstone, dark grey,  w i t h  t h i n  bands o f  s i l t s t o n e ,  
and f i n e  gra ined sandstone, occas iona l l y  t h i n  

coal  seams. 

Sandstone, grey, f i n e  gra ined,  w i t h  t h i n  i n t e r -  
bedding o f  s i l t  and mudstone. Occasional ly  smal l  

p ieces o f  coa l .  

kludstone, dark grey,  w i t h  in te rbedd ing  o f  sand: 
stone. S i l t s t o n e ,  sandstone 145.6 - 147.7, 
carbonaceous sha le  144.0 - 145.6. 

Coal seam, w i t h  p a r t i n g  o f  sha le  152.0 - 153.2, 

sampled ED-12-1. 



ios tagc.  Rccsvc.ry 

15G.7 167.0 

167.0 170.8 

170.8 181.0 

181.0 181.5 

181.5 182.3 

182.3 190.2 

190.2 195.6 

195.6 199.8 

199.8 203.3 

203.3 203.8 

203.8 205.0 

4.2 100 

D e s c r i p t i c n  

S i l t s t o n e ,  g r e y ,  f i n e  g ra ined ,  with t h i n  bands 
of mudstone and t h i n  seams of  coa l .  i3eddi'ng 
45' w i t h  co re  a x i s .  Core broken 1C3.1 - 166.0. 

Mudstone, dark g rey ,  w i t h  bands of s i l t s t o n e .  

Sandstone,  l i g h t  grey ,  f i n e  t o  medium gra ined ,  
w i t h  bands of s i l t  and mudstone. Bedding 45' w i t h  
co re  a x i s ,  173.2 - 173.3,  carbonaceous sha le .  

Ihds tone .  

Coal seam. 

Sandstone,  l i g h t  g rey ,  f i n e  g ra ined ,  with t h i n  
bands of s i l t  and mudstone. 

I4udstcne, dark  g rey ,  upper con tac t  p a r a l l e l  t o  
bedding a t  SOo, w i t h  co re  a x i s .  
Sandstone 192.8 - 194.7. 

Coal seam, sampled EB-12-2, pa r t ing  o f  mudstone 
195.8 - 196.0,  sha ly  coal 196.5 - 197.4, coaly ' 
s h a l e  199.2 - 199.8. 

Sandstone,  dark g r e y ,  t o  g rey ,  f ine t o  medium 
gra ined .  

S i l t s t o n e ,  dark grey. 

Coal seam. 

. . . / 3  



F00tag2 

:0 I , r o g  

205.0 206.9 

206.9 208.5 

208.5 210.0 

210.0 234.2 

234.2 23E.6 

238.6 275.4 

275.4 291.9 

291.9 297.3 

297.3 299.6 

299.6 305.0 

4.4 

16.5 

2.3 

100 

90 

100 

D e s c r i p t i c n  

0 Fludstone, dark grey,  bedding 50 w i t h  co re  a x i s .  

Th in  coa l  seam. 

Sandstone, grey,  f i n e  t o  medium grained. 

Mudstone, w i t h  t h i n  coal  seams. 

Sandstone, medium t o  f i n e  gra ined,  w i t h  ve ry  t h i n  

bands o f  s i l t  and mudstone. Cccas iona l l y  smal l  
p ieces of c o a i ,  bedding 45' w i t h  core  ax i s .  

Coal seam, sampled EB-12-3. P a r t i n g  o f  mudstone 

235.4 - 236.2. 

S i l t s t o n e ,  dark grey,  ve ry  f i n e  gra ined w i t h  t h i n  
seams o f  c c a l  and bands o f  sandstone. Sandstone 

Bedding 45' w i t h  co re  a x i s .  Coal seani 265.2 - 
265.6, carbonaceous sha le  265.6 - 266.0. 

241.0 - 243.2, 245.0 - 246.3, 272.8 - 273.8. 

Coal seam, ED-12-4, sampled. P a r t i n g  o f  
carbonaceous sha le  2C2.8 - 283.7, 283.4 - 288.8, 

co re  broken. 

t.ludstone, dark  grey,  s i l t y  a t  t he  end. Wi th  
o c c a s i o n a l l y  t h i n  coal  seams. Bands o f  sandstone, 
coa ly  295.3 - 296.3. 

Coal seam, EB-12-5, 290.3 - 299.6, coa ly  shale.  

Fludstone, dark g rey ,  301.2 - 301.G, coa ly  sha le .  
303.6 - 304.0 coa ly  shale.  

. _  



Footage 

305.0 309.0 

309.0 311.0 

311.0 313.7 

313.7 318.2 

31 8 .2  ,322.4 

322.4 325.0 

325.0 330.0 

330.0 337.2 

337.2 340.2 

Rccova-y 

fe2t u N 

3.0 100 

PACC 8 2  

D e s c r i p t i c n  

- 

Sandstone,  l i g h t  grey ,  f i n e  grained w i t h  i n t e r -  
beds o f  mudstone. Bedding 50' t o  core  a x i s .  

Eludstone, dark g r e y ,  w i t h  t h i n  coal seams. 

Sandstone,  grey ,  medium t o  f i n e  gra ined ,  with 
in t e rbeds  of s i l t  and mudstone, occas iona l ly  
small coal seams. 

Mudstone, dark g rey ,  w i t h  t h i n  seams of coa l .  
Coaly s h a l e  315.2 - 315.6, coal seam 315.6 - 
316.0. 

Sandstone,  l i g h t  grey ,  f ine t o  medium g ra ined ,  
with in te rbedding  of s i l t  and mudstone. Bedding 
60' w i t h  co re  a x i s .  

Hudstone, dark grey ,  f i n e  gra ined .  Cdrbonaceous 
s h a l e  322.4 - 323.0. Occasional ly  t h i n  coal seams. 
Core broken. 

Sandstone, g rey ,  medium t o  f ine g ra ined ,  
w i t l i  bands of s i l t  and mudstone. Cedding 60' 
w i t h  core  a x i s .  Crossbedding, co re  broken. 

Fludstone, dark g r e y ,  w i t h  t h i n  bands of sandstone,  
and small p i eces  o f  coa l .  

Coal seam, EB-12-6, sampled. Coaly s h a l e  333.0 - 
340.2. 



91‘ ’ * 

9L 5 ‘2 

0’12b 2‘8Lb 

Z’81b 0’9Lb 

0’9Lb Z’ZLb 

2‘Zlb 8’bLE 

8’bLE S’OLE 

S’OLE O’G9E 

0*69f L‘S9E 

L‘59E 8‘19E 

8’19E O’bbl 

O’PbC O’LPE 

O’LbC Z’ObE 



Footage 

t o  L 
l rom 

413.2 427.7 

427.7 428.2 

428.2 452.2 

452.2 460.5 

460.5 492.5 

492.5 498.6 

498.6 499.6 

499.6 504.1 

504.1 512.5 

Recovery 

f e e t  % 

9.5 100 

D e s c r i p t i c n  

Coal seam, ED-12-8, sampled. 413.2 - 421.0 

core  o f  coa l  grounded. 

Carbonaceous shale.  

Sandstone, dark grey t o  l i g h t  grey, w i t h  bands 
of mudstone and s i l t s t o n e .  Crossbedded. Bedding 
GOo w i t h  co re  a x i s .  

Mudstone, dark grey,  o c c a s i o n a l l y  w i t h  smal l  
p ieces o f  coa l .  Coal seam 458.7 - 459.3. 

Sandstone, g rey ,  medium t o  f i n e  grained, 
b:itk bands o f  s i l t s t o n e  and niudstone. 
Crossbedded. Bedding GOo t o  co re  ax is .  

S i l t s t o n e ,  dark grey, f i n e  gra ined,  occas iona l l y  
w i t h  smal l  p ieces of coa l .  

Fludstone, w i t h  smal l  p ieces  o f  coa l .  

S i l t s t o n e ,  dark grey,  f i n e  gra ined,  i n te rbcdd ing  
o f  mudstone and sandstone. Occas iona l l y  t h i n  
coa l  seam and smal l  p ieces  o f  coa l .  Bedding 

GOO w i t h  co re  a x i s .  

Sandstone, l i g h t  grey,  f i n e  t o  medium gra ined,  
crossbedded. Core broken, 503.0 - 512.5, 
t h i n  bands o f  s i l t s t o n e  and mudstone. 



Footagf  

t o  2 
I rm 

512.5 519.0 

513.0 537.0 

537.0 542.3 

542.3 551.3 

551.3 560.0 

560.0 570.0 

570.0 582.2 

502.0 588.7 

D e s c r i p t i c n  

~~ 

S i l t s t o n e ,  dark grey,  f i n e  gra ined w i t h  t h i n  

bands o f  mudstone and s i l t s t o n e .  Occasional ly  

s m a l l  p ieces o f  coa l ,  lower con tac t  a t  70' 
w i t h  core a x i s .  

Sandstone, grey,  medium grained, crossbedded, 

t h i n  bands of s i l t  and mudstone, core broken 
525.0 - 527.0. 

S i l t s t o n e ,  dark grey, f i n e  gra ined,  w i t h  i n t e r -  

beds o f  mudstone and sandstone. Occasional ly  

smal l  p ieces o f  coa l .  Lower contac t  g rada t iona l .  

Sandstone, grey,  f i n e  t o  medium gra ined,  w i t h  

bands o f  s i l t  and mudstone. Crossbedded, m a l l  

p ieces of  coa l ,  bedding 60' w i t h  core a x i s .  

S i l t s t o n e ,  dzrk  grey,  f i n e  gra ined,  w i t h  smal l  

p ieces  of coa l .  Bedding GOo w i t h  core a x i s .  

Sandstone, grey,  f i n e  t o  medium grained, cross- 

bedded, w i t h  bands o f  s i  1 t s  tone and iiiuds tone. 
Bedding GOo w i t h  core ax i s .  S i l t s t o n e  563.4 - 
565.4. 

S i l t s t o n e ,  dark grey,  f i n e  grained, occas iona l l y  

w i t h  smal l  coal  p ieces and bands o f  safidstone, 

581.0 - 582.0. 

Ikidstone, dark grey,  smal l  p ieces of coa l  and 

core broken. 534.8 - 537.2, coaly  sha le  5X.3 - 
526.9. 

t n  
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Footag2 

tO I , roa 

588.7 610.7 

610.7 612.2 

612.2 643.0 

643.0 652.5 

652.5 661.0 

9.5 100 

i 

D e s c r i p t i c n  

Coal seam, sampled EB-12-9. Shaly coal 
593.2 - 593.6, niudstone pa r t ing  595.7 - 596.5, 
597.5 - 598.3, recovery from 588.7 - 592.5, 58%. 

Mudstone, da rk  g rey ,  with small p ieces  o f  coa l .  

Sandstone,  l i g h t  g rcv ,  f ine  t o  inedium g ra ined ,  
w i t h  crossbedding and t h i n  bands of s i l t s t o n e  
and mudstone. Occasional ly  t h i n  s e a m  of coal 
and small pi'eces o f  coal  throughout  core .  
Bedding 60' w i t h  co re  a x i s .  Fludstone p a r t i n g  
633.2 - 634.0. Coal seam 641.5 - 642.0. 

Coal seam, sampled EB-12-10, pa r t ing  of mud- 
s t o n e  649.5 - 650.0. 

Sandstone,  l i g h t  g rey ,  medium g ra ined ,  c ros s -  
bedding. Bedding d i s t o r t e d ,  t h i n  bands o f  s i l t  
and mudstone. Occas iona l ly  small p ieces  o f  coa l .  
Massive sandstone.  

End o f  Hole: 661' .  
Signed: G . C .  S ingha i ,  September 15, 1975. 
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1 
! i 
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! 
EB-12-2 'I 

3958 j 
195.6-199.8~ 

EB-12-6 EB- 12-7 EB-12-8 
3962 3963 3964 

337.2-340.2 365.7-359.0 418.2-427.7 

a 7  

E L C O  Y I N I N C  L I M I T E D  PAOC 

EB-12-1 
3957 

Seam 19 
152.4-156.7 

1.0 
37.8 
21.2 
40.6 
0.88 

65 

92.8 
7.2 

56.9 

52.8 
0.8 
9.3 

30.6 
69.3 

1.03 

8 
376 
452 

18 
139 

1.076 

i 

DRILL HOLE: EB 12 
SANPLE NO. : 
LAB.NO. : 
SAHPLE INTERVAL (from-to) (Ft.): 
SEAM DES I GIATION : 

I EB-12-9 EB- 12-1 0 
3971 3972 , 

588.7-610.7 643.0-652.5 t 

Seam 15 Sean 14 I 

EB-12-4 EB-12-5 
3960 3961 

275.4-291.9 297.3-299.6 

r- ::-12-3 
3259 

554.2-238-6 
5 e s  18 Sean 18 

1.1 
40.0 
21.2 
38.3 
0.82 

59 

93.2 
6.8 

3e. 2 

35.6 
0.8 
8.4 

31.9 
68.1 

1.14 

54 
374 
44 7 
20 

236 
1.081 

> 
I 

! 

i 
, .  

i 

I 

I 

Seain 18 

1.1 
33.0 
22.1 
44.4 
0.58 

74 

91.7 
8.3 

58.6 

53.7 

1 .o 
6.9 

31.2 
63.7 
0.91 

8% 
364 
445 
26 

237 
1.084 

Seam 18 

0.9 
21.4 
23.6 

-54.5 
0.75 

73 

94.1 
5.9 

66.7 

62.8 

0.7 
5.0 

31 .O  

69.0 
0.99 

9+ 
367 
450 

23 
252 

1.092 

Seam 17 

0.8 
18.5 
25.9 
55.7 

78 
1.38 

95.0 
5.0 

78.6 

74.7 

0.8 
3.6 

30.7 
69.2 
0.96 

8% 
370 
448 
24 

241 
1.085 

Seam 17 

0.9 
6.2 

29.0 
64.3 

1.03 
115 

91.3 
8.7 

95.6 

87.3 

1.3 
4.1 

30.9 

Seam 16 

1.5 
15.5 
24.7 
58.9 
0.67 

112 

88.6 ' 

11.4 . 

79.8 

70.7 

1.6 
4.2 

29.3 

Z air dry 
% w f  
% w f  
Z air dry 
% w f  

weight % 
weight X 

RAII COAL 
INHEREJT EIOISTURE 
ASH 
VOLATILE t,lATTER 
FIXED CARBON 
SULPHUR 
IifiRDGROVE GR. INDEX 

S I Z E  FRACTION 
k"x65M 
65fkO 

1.1 
35.4 
22.4 
41.8 

- 

0.90 
66 

0.8 
19.5 
23.1 
57.0 
0.46 

93 

0.7 
21.3 
23.1 
55.3 
0.73 

85 

1 

C 

89.0 
11.0 

93.1 
6.9 

?4.4 
5.6 

CLEAN COAL (SIZE-FRACTION Vx65M; 
1.5 SINK-FLOAT S.G.) 

YIELD or1 ~x651.1 weight % 
TOTAL YIELD EXCL. 65MxO 

. 
55.7 

52.6 

0.7 
6.2 

33." 
67.0 

. . .  

1.18 

a L , -  
358 
L 54 

24 
272 

1.099 

74.4 72.1 

c b:eight % 
X air dry 
x wf 
% Waf 
% Waf 

% \rf 
x wf 

OC 

OC 

s 
% 

66.2 

1.n 
4.6 

25.5 
71.5 
0.67 

67.1 

0.8 
5w3 

28.4 
71.5 
0.83 

Il'iHEREXT t4OISTURE 
ASH 
VOLATILE ElATTER 
FIXED CARBON 
SULPHUR 
PHOSPHOR 
FS I 
SOFTEIiIXG TEHP. 
RESCLIDIFIC. TENP. 
C0:iTRACTION 
DILATATION 
G-VALUE 

69.0 .+ 

1 .O€ 

9 
366 
439 

27 
209 

1.075 . 

70.7 
0.89 

9 
373 
439 
24 

144 
1.062 

54 
370 
444 

24 
198 

I .  o i 6  

84 
364 
443 
27 

267 
1.086 
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DDH No.: EB-13 S i z e  o f  core: HQ Total depth:  622.0' 
63.5 nun 189.7 m 

Location: N 571 174.341 53 
w 62828.67454 
Eleva t ion  of 
c o l l a r :  5203.25 ' 

1586.99 m 

D i p  o f  Hole:-90 
Bearing " : - N - 0 

Date o f  s t a r t i n g :  September 16 ,  1975 
Date o f  completion: September 20, 1975 

Logging by: Wayne Radant  
4 ,  on: September 24, 1975 

Remarks: 
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~ o 0 : a g : ~  

, r o d i  

0 34.5 

34.5 35.0 

35.0 37.5 

37.5 38.5 

38.5 46.7 

. .  

46.7 50.2 

50.2 52.2 

52.2 54.3 

54.3 60.0 

60.0 64.5 
I 

64.5 .68.0 
I 

68.0 69.0 

PAGE 89 

D e s c r i p t i o n  I 
:f:;yry ~ . I  

I 
I 
i 
i 

ve ry  carbonxeous.  i 
I Coal seam, sampled ED-13-1. I 
I 

I 

Overburden. 

S i l t s t o n e ,  b lack  - dark grey, very  carbonaceous. 

I 
Coal seam, no sample taken. 

I 
I 

Mudstone, b lack ,  f i n e l y  laminated w i t h  s i l t ,  

I 
I 

P a r t i n g s  38.95 - 39.0, 42.0 - 43.0, 44.0 - 44.4. 

i 
i Mudstone, b lack ,  very  carbonaceous , f i n e l y  - 
i 

i 
I 
I 

bedcli fig. I 

Mudstone, b lack ,  abundant p l a n t  fragments. 

I laminated. 

i 

S i l t s t o n e ,  dark grey, c ross  bedding, some d is tu rbed;  
I 

i 
1 

I 

, Mudstone, mud conten t  inc rease upward, crossbedding 
s i l t y  p a r t i n g s  54.6 - 54.7, 57.8 - 58.8. 

Coal seam, sampled EB-13-2. 

Mudstone, b lack ,  ve ry  carbonaceous, s i l t y  
p a r t i n g s  66.0. 

I 
I 

I 
I 
I 
I 
I Coal seam, no samples taken. 

i 



I Footage R x o v c r y  

1 f r o g  t o  
, 

69.0 75.5 

75.5 76.2 

76.2 128.0 

128.0 134.0 

134.0 148.5 

I 

148.5 149.5 

149.5 155.0 

I 1 155.0 161.0 

I 

161.0 166.0 

i 

1 166*o  167.5 

D e s c r i p t i c n  

Pludstone, b lack  c o l o r ,  crossbedding and d i s t o r t i o n  

of  bedding, s i l t y  p a r t i n g s  65.5 - 67.0, 70.0 - 
71 .O. 

Coal seam, no sample taken. 

Fludstone, b lack  c o l o r ,  coal  w i t h  p y r i t e  pa r t i ngs .  
Crossbedding and d i s t o r t i o n  o f  bedding. S i l t y  

p a r t i n g s  115.5 - 116.5, angle w i t h  core a x i s . a t  
60'. Coal p a r t i n g  123.5 - 125.0. 

S i l t s t o n e ,  dark  grey t o  b lack ,  f i n e l y  laminated. 

I.ludstone, b lack ,  s i l t y  p a r t i n g s ,  f i n e l y  laminated 
w i t h  s i l t .  

Coal seam, no sample taken. 

Yudstone, ve ry  carbonaceous, coa ly  p a r t i n g s  
151.0 - 151.5, g raduat iona l  contact .  

Sandstone, dark g rey  t o  b lack ,  very  f i n e  g r a i n ,  
very carbonaceous, cross bedding. Graduat ional  
zontact  above and below, coa ly  p a r t i n g  157.6 - 
158.0. 

h d s t o n e ,  f i n e l y  laminated, b lack.  

:oal seam, n o t  sampled. 

. . ./: 
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c 

Foo a gi? 

t o  L 
d roa 

167.5 186.0 

186.0 190.8 

190.8 195.2 

195.2 195.5 

195.5 217.1 

217.1 225.5 

225.5 226.5 

226.5 228.9 

228.9 229.3 

229.3 242.0 

D e s c r i p t i c n  

Eludstone, b lack ,  cross bedding. High s i l t y  con ten t  

Sandstone, f i n e  g r a i n ,  crossbedding, apr i ip t  contac 

above. Carbonaceous angle w i t h  core a x i s  62'. 

Eludstone, b lack ,  p y r i t i z a t i o n  194 ' ,  g rada t iona l  
c o n t a c t  below. 

Coal seam, no sample taken. 

Eludstone, b l a c k  t o  grey,  cross bedding. D is tu rbed 
bedding sur faces.  F i n e l y  laminated, w i t h  s i l t .  
H igh carbonaceous conten t .  Coal pa r t i ngs  toward 

t o p  and bottom 203.6 - 203.65, 204.2 - 204.5, 
209.8 - 210.1. Angle a t  200'. 

Coal seam, sampled CB-13-3. 
Pa r t i ngs :  217.5 - 218.4, 218.4 - 218.6, 219.1 - 
219.7, 220.5 - 221.0, 222.8 - 223.1. 

Sandstone, dark grey,  d i s tu rbed  bedding sur faces,  
aprupt  contact .  

bludstone, dark grey,  f i n e l y  laminated, w i t h  s i l t ,  

abundant and carbonaceous. 

Coal seam,interbedded coa ly  mudstone. 

'ludstone, f i n e l y  laminated w i t h  s i l t  and coa l ,  
cross bedding and d i s t u r b e d  sandy p a r t i n g  

233.5 - 234.0, coa l  p a r t i c g  237.3 - 237.7. 
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% I  I roa 

242.0 242.3 

242.3 278.5 

278.5 279.1 

279.1 280.2 

280.2 281.0 

281.0 282.1 

282.1 283.5 

I 

I 

283.5 284.8 

284.8 295.3 

i 
78.5 1 295*3 298.5 

298.5 299.5 

299.5 331.0 

I 

Coal seam, no sample taken. 

S i l t s t o n e ,  dark grey,  f i n e l y  laminated w i t h  sand 

and mudstone. Carbonaceous, crossbedding and 

d i  s tu rbed bedding . 

Coaly pa r t i ngs .  

Coal seam. 

Mudstone, b lack ,  f i n e l y  laminated w i t h  s i l t .  

Carbonaceous shale.  

Kudstone, b lack ,  f i n e l y  laminated, w i t h  s i l t ,  

ap rup t  con tac t  below. 

Sandstone, ? rey ,  crossbedding. Top contac t ,  
d i s t u r b e d  bedding and aprupt ,  carbonaceous p l a n t  

fragments, 51' ang le  w i t h  core  ax i s .  

Mudstone, dark grey,  coa l  p a r t i n g s  285.1 - 285.9, 
293.0 - 293.5. 

Coal seam, EB-13-4. P a r t i n g  mudstone 296.3 - 296.5. 

Mudstone, f i n e l y  laminated w i t h  s i l t .  

Sandstone, grey t o  medium g r a i n .  F i n e l y  laminated 
w i t h  s i l t  and mud. Contact  p a r a l l e l  t o  bedding. 
60' angle w i t h  core  ax i s .  Occasional t h i n  coa l  



r" 
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331.0 333. 

333.0 353. 

353.3 356. 

356.0 357. 

357.8 369. 

369.6 372. 

372.3 374. 

374.1 300. 

380.3 383. 

383.5 305. 

385.7 386. 

Rxovzry 

60 

D e s c r S p t i o n  

seams, crossbedding and disturbed bedding. 
Coal parting 302.5 - 303.5, 323.6 - 325.0,  
shale  parting 325.0 - 325.7,  niudstone p a r t i n g  
325.7 - 327.4. 

Coal seam, no sample. 

Sandstone, f i ne ly  laminated mud and s i l t ,  
cross bedding 60' angle w i t h  core axis .  Coal 
parting 347.3 - 349.0, coaly shale  350.3 - 350.6. 

Mudstone, shaly. 

Coal seam, no 'sample. 

Sandstone, grey, f ine ly  laminated, s i l t  atid mud, 
crossbedding, disturbed bedding surfaces.  

Coal seam. 

Mudstone. 

Sandstone, s i l t y  bands. 

S i l t s tone ,  lower contact para l le l  with bedding, 
70' angle,  with core axis .  

Sandstone, l i g h t  grey, f i n e  t o  niedium grain.  
Occasional small pieces of coal.  

Yudstone, f i ne ly  laminated, with s i l t .  
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Footaq? R x o v z r y  

f r o a  t o  

386.9 

390.0 

395.4 

396.7 

399.0 

406.5 

409.1 

410.6 

417.5 

425.0 

431.0 

433.2 

390.0 

395.4 

396.7 

399.0 

406.5 

409.1 

410.6 

41 7 . 5  

425.0 

431.0 

433.2 

443.2 

D e s c r S p t i c n  

:oal seam, EB-13-5, sha le  p a r t i n g  387.5 - 388.5. 

Sandstone, l i g h t  grey,  f i n e  t o  medium g ra in .  

3 o s s  bedding, 60' w i t h  core ax is .  Small c c a l  
seam 392.6 - 393.2. 

Coal seam. 

\ludstone, carbonaceous sha le  396.7 - 397.0. 

Sandstone, l i g h t  grey,  f i n e  t o  medium g ra in ,  
f i n e l y  laminated  w i t h  s i l t  and mud. 

Coal seam, no sample. 

S i l t s t o n e ,  dark  grey,  f i n e  g r a i n .  Occasional t h i n  
coal  seams and smal l  p ieces of  coal .  

Sandstone, f i n e  g ra in .  

Mudstone, occas iona l  coa l  p ieces,  t o p  and bottom 

contac t .  P a r a l l e l  t o  bedding plane. Thin coa l  seam 
422.0 - 422.4. 

Sandstone, f i n e  t o  medium g ra in ,  c ross  bedding. 

F i n e l y  laminated  mud and s i l t .  Small coa l  p ieces,  
70' w i t h  core  a x i s .  

S i l t s t o n e .  

Sandstone, occas iona l  coal  p ieces and seams. F i n e l -  
laminated w i t h  s i l t ,  coa l  p a r t i n g  439.7 - 440.5. 



F o o a g ?  

443.2 446.2 

446.2 479.5 

479.5 482.8 

482.8 484.0 

484.0 485.3 

485.3 ' 489.0 

489.0 494.5 

494.5 496.9 

496.9 499.7 

499.7 521.0 

521.0 531.7 

D e s c r i p t i o n  

Coal seam, d u l l  coa l ,  EB-13-6. 

Sandstone, grey,  f i n e  t o  medium g ra in .  Cross 
bedding. D is tu rbed bedding. Occasional smal l  
p ieces o f  coal .  F i n e l y  laminated s i l t  and mud. 
60' w i t h  core a x i s .  

Mudstone, carbonaceous. 

Coal seam. 

Shale, carbonaceous. 

Sandstone, l i g h t  grey,  f i n e  t o  medium g ra in .  
Crossbedding. 

S i l t s t o n e ,  grey,  sandy bands, occas ional  coal  
p ieces. 

Sandstone, l i g h t  grey,  f i n e  g ra in ,  cross bedding, 

occas ional  coa l  p ieces. 

bludstone, laminated w i t h  s i l t .  

Sandstone, l i g h t  grey,  f i n e  g ra in ,  crossbedding. 
Occasional  smal l  ;oai s e a s  EOo w i t h  core ax i s .  

Mudstone, smal l  sandy bands, coa l  p ieces througl i -  
ou t .  F i n e l y  laminated s i l t  and sand. 

. . . /8 



.. 
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Foo tJ. 9.' R x o w r y  

tO I rolil 

531.7 544.2 

544.2 549.3 

549.3 551.8 

551.8 552.3 

552.3 552.7 

552.7 598.3 

598.3 605.0 

605.0 622.0 
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~~ 

D e s c r i p t i c n  

Coal seam, d u l l  coa l ,  EB-13-7, p a r t i n g s  . 

537.9 - 538.3, 544.0 - 544.2. 

Sandstone, f i n e  g r a i n ,  crossbedding. Laminated 
w i t h  s i l t  and mud. 

Coal seam, EB-13-8. 

Muds tone. 

Coal seam. 

Sandstone, l i g h t  t o  dark grey,  60' w i t h  core  ax is .  
F ine  t o  medium g ra in ,  occas ional  t h i n  coal  seams 
and p ieces o f  coal .  
Coal seams more abundant from 571.0 - 581.0. 

Coal seam, EB-13-9. 

Carbonaceous sha le  598.3 - 599.7, mudstone 
p a r t i n g  603.5 - 603.9. 

Sandstone, l i g h t  t o  dark  grey,  f i n e  t o  medium g r a i r  
F i n e l y  laminated w i t h  s i l t  and mud, cross bedding 

60' w i t h  core  ax i s .  Occasional smal l  coa l  pieces. 

End o f  Hole: 622.0 I .  

Signed: Wayne Radant, September 24, 1975. 
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DPILL HOLE: EB-13 
SAFIPLE NO.: 
LAB. NO.: 

SEAM DESIGNATION 

- 
3 SAMPLE INTERVAL (FROM-TO) (FT.): 

RAW COAL 
INHERENT blOISNRE % a i r  dry 
ASH ZWf 

2W.f VOLATILE FlATTER 
FIXED CARBON 2 a t r  dry 

I z  wf SULPHUR 
HARDGROVE GR. INDEX 

Yx65M weight X 
65MxO weight 2 

SIZE FRACTION 

L 

CLEAN COAL (S IZE FRACTION 3$"'65M; 1.5 SINKL-FLOAT S.G.) 
YIELD . weight X 
TOTAL YIELD, EXCL. 65bb4 weight % 
INHERENT MOISTURE X a i r  dry 
ASH 2 wf 
VOLATILE ElATlER 2 Waf 
FIXED CARBON Z Waf 
SULPHUR I wf 
PHOSPHOR % w f  
FS I - 
SOFTENING TEMP. * OC 

RESOLIOIFICATIOII TEMP. Oc 

CONTRACTION X 
" ORATATION 2 

6-VALUE 

EB-13-1 
4001 

Seam 21 
38.9-46.7 

! 

0 6  7 
301 8 
32.9 
369 0 
0.30 

67 

95.5 
4- 5 

56.7 
54.1 
1.7 - .  
6.7 * 

31.1 
52.7 
b. 75 

7% 
373 

446 
27 

144 
1.067 
, 

EB-13-2 
4002 

60.4-64.5 
Seam 21 

1 .o 
40.6 
22.6 
36.4 
0.71 

1 

59 

95.5 
4.5 

i 

I 
, 

48.6 
46.4 

, 1.0 
9.4 

36.2 
63.7 
0.98 

7+ 
368 
447 
26 

175 
. 

1.077 

. 

EB-13-3 
4027 

Seam 20 
217.1-225.5 

0.8 

22.2 
35.7 

62 

94.4 
5.6 

41.8 

0.45 

43.7 
41.3 

1.2 
11.2 
36.0 
63.8 
0.75 

7 
373 
443 

24 
178 

1.070 

EB-13-4 
4028 

Seam 19 
295.3-298.5 

0.9 
34.1 
23.6 
41.9 
0.75 

67 

94.3 
5.7 

52.3 
49.3 

1.2 
10.2 
34.3 
65.5 
1-00 

% 
387 
446 

14 
164 

1.063 

EB-13-5 EB-13-6 
4029 4C30 

386.9-390.0 443.2-446.2 
seam 19 

0.8 
37.7 
23.2 
38.8 

59 

94.9 , 

5.1 

0.86 

. 
46.9 
44.5 

1.2 
9.4 

34.9 
65.0 

1.13 

7% 
388 
451 
18 

276 
1.071 

Seam 18 

0.9 
6.3 

26.9 
66.2 

75 

94.2 
5.8 

0.71 

94.8 
89.3 
M 
NA 
NA 
w 
NA 

6 
394 
450 
15 

182 
1.060 

EB-13-7 
4031 

Seam 18 
531.7-544.2 

0.9 
20.2 
25.5 
53.8 
0.34 

99 

84.5 
15.5 

74.1 
62.6 
2.4 
5.4 

32.4 
67.5 
0.61 

8 
382 
445 
22 

107 
1.053 

4 

- EB-13-8 

I 

i 
i 

I 

I 
! 
i 

I 
I 

1 

4032 

Seam 17 
549.3-551.8 

0.7 
17.8 
26.5 
55.3 
0.43 

80 

93.5 
6.5 

80.4 
75.2 
1.6 
4.4 

33.0 
67.0 
0.59 

8 
373 
448 
23 

171 
1.075 

97 

EB-13-9 
4033 

Seam 17 
598.3-605.0 

0.6 

21.0 
35.7 

71 

92.9 
7.1 

43.1 

0.42 

47.2 
43.8 

1.4 
9.6 

33.1 
66.8 
0.76 

84 
378 
454 
24 

200 
1.077 



E L C O  M I N I N G  L I M I T E D  

DDH NO.: E B -  1 4  S i z e  o f  core: HQ Total depth: 791 ’ 
63.5 IIWI 241.3111 

Location: N 569582.71597 
w 63556.1551 8 

I 
Elevation o f  
col la r :  5184.89 

1581.39 m 

Dip o f  Hole: g0.O 
Bearing ” : - N - 0 

Date o f  s t a r t i n g :  September 21, 1975 
Date o f  completion: September 26, 1975 

Logging by: G . C .  Singhai 
on: September 29, 1975 

Remarks: 



0 

90.0 

93.5 

90.0 

93.5 

13.3 

113.3 114.9 

114.9 121.0 

121.0 171.6 

171.6 175.3 

175.3 178.4 

178.4 182.0 

102.0 183.0 

6.1 

3.7 

I00 

7G 

D e s c r i p t i c n  

Overburden 

S i l t s t o n e ,  d a r k  grey, f i n e  grained, with very 
thin coal seam. Lower contact graduational. 

Sandstofie, l i g h t  grey, f i n e  t o  medium grained, 
with thin bands of  mudrtone and s i l t s t o n e .  Cross- 
bedded. Bedding 5C0 with core ax i s .  Occasionally 
with small pieces of coal. Lower contact sharp a t  
50' with core axis .  

Mudstone, dark grey, with small coal pieces. 

Coal seam, very poor coal.  Core broken, sampled 
EB-14-1 .  P i r t ing  o f  nudstone, 116 .0  - 116.4,  
117.2 - 117.9. Carbonaceous shale 118.5 - 12C.0. 

Sandstone, l i g h t  grey t o  d a r k  grey, with thin bands 

of s i l t  and  mudstone. Crossbedded. Bedding C.0' wit1 
core axis .  Occasionally small coal pieces. Very 
of ten thin coal seams, 161.0 - 171.0. 

Coal seam, sampled ED-14-2. 

Mudstone, dark grey, with small pieces o f  coal. 

Sandstone, l i g h t  grey, medium t o  f i n e  grained, 
with bands o f  s i l t  and mudstone. Crossbedded, 
bedding 35' with core axis .  

Shale, with small pieces of coal.  



r 

- L C S  h < i N I N G  L I M I T E D  

Eludstone, dark g r e y ,  w i t h  t h i n  coal seam. Broken 
core.  

Coal,  sampled EB-14-4. Pa r t ing  o f  inudstone 192.3 - 
192.4, 193.5 - '193 .6 ,  broken co re .  

Mudstone, dark g rey ,  ver) f i n e  g ra ined ,  coal seam 
197.2 - 197.7, co re  broken. 

Coal seam, EB-14-5, sampled. Pa r t ing  mudstone 
201.9 - 202.0. 

I 

Sandstone,  l i g h t  g rey ,  medium t o  f ine g r s i ced .  
Bands of  s i l t  and mudstone. Bedding 60' t o  core  
a x i s .  Crossbedded. Occasional ly  with t h i n  c6al  
seams. (203.0 - 205.0 core recovery 35%, co re  

,b roken) .  Coal seam 239.4 - 240.0, 275.3 - 275.7. 

S i l t s t o n e ,  dark  g rey ,  f ine grained w i t h  in te rbeddi t  
I o f  sands tone .  Occasional ly  t h i n  coal  seams and sina' 

PACC 1 0 0  

183.0 186.6 

186.6 188.6 

188.6 190.0 

190.0 195.0 

195.0 200.7 

200.7 203.0 

203.0 285.0 

285.0 301.4 

301.4 306.0 

306.0 322.0 

3 .6  

5 

2.3 

80 

100 

100 

Coal seam, sampled €6-14-3. 

Sandstone,  l i g h t  g rey ,  medium t o  f i n e  g ra ined ,  
with small  p i eces  o f  coa l .  Crossbedded. 

I 



I 
i365.3 366.3 

! 
j 366.3 370.3 

370.3 382.0 

322.0 331.0 

331.0 335.7 

335.7 339.8 

339.8 349.0 

349.0 350.0 

350.0 350.5 

350.5 365.3 

4.0 

100 

100 

Sandstone, dark grey,  f i n e  t o  medium gra ined.  

Cross bedded. Bedding, in te rbedd ing  o f  mudstone 
and s i l t s t o n e .  326.0 - 327.5 broken core,  w i t h  
t h i n  coa l  seams. 

Fludstone, f i n e l y  laminated, w i t h  i n te rbedd ing  o f  
sandstone, coa ly  sha le  334.4 - 335.6, coa ly  sha le  

334.4 - 335.6. 

Sandstone, dark grey,  f i n e  t o  medium gra ined.  

I n te rbedd ing  o f  s i l t s t o n e ,  crossbedding o f  

s i  1 t s  tone. 

S i l t s t o n e ,  dark grey, f i n e  gra ined w i t h  occasional1 

t h i n  coalseams. 

Coal seam, d u l l .  

Shale. 

Sandstone, grey,  f i n e  t o  medium gra ined.  Occasion- 

2 l l y  very  t h i n  coal  seams. Bedding 45' w i t h  core  
j x i s .  Crossbedding. 

:arbonaceous shale.  

:oal seam, sampled EB-14-6, 369.8 - 370.3, 
j h a l y  coa l .  

,ludstone, dark  grey,  f i n e l y  laminated. Occas iona l l y  

t h i n  seams o f  coa l .  



I .. 
PAGL 102 - L C S  M I N I N G  L I M I T E D  

5ootagc 

c i r m  LO 

382.0 

384.8 

388.7 

391.6 

394.0 

397.0 

427.8 

140.4 

150.5 

155.8 

384.8 

388.7 

391.6 

394.0 

397.0 

427.8 

440.4 

450.5 

455.8 

467.0 

Rccsvcry I 

fe*t  ,, ! 
! I 3 e s c r i p z i c n  

 sandstone, w i t h  s i l t b a n d s  a s  above. 

C '  . 

2.9 

3.0 

10.1 

100 

100 

100 

Mudstone, dark g rey ,  w i t h  t h i n  coal seam. 

Coal seam, sampled EB-14-7. Pa r t ing  of mudstone 
391.4 - 391.6. 

S i l t s t o n e ,  dark grey ,  f ine gra ined .  

Coal seam, very d i r t y ,  no t  sampled. 

Sandstone, g rey ,  medium t o  f i n e  g ra ined .  Occasion- 
a l l y  t h i n  coal  seams. Small coal  p i e c e s ,  c ros s -  
bedded. Bedding 50' with core  a x i s .  Coaly s h a l e  
414.2 - 414.6. 

Mudstone, dark g rey ,  w i t h  t h i n  coal seams. Sand- 
s tone  435.0 - 438.6. 

Coal seam, EB-14-8, sampled. Pa r t ing  o f  rnud- 
s t o n e  441.1 - 441.2, d i r t y  c o a l . '  

f.ludstone, dark grey.  Very f ine gra ined  w i t h  small 1 
! 

carbonaceous s h a l e  453.6 - 454.6. I 

pieces  o f  c o a l .  Coal seam 452.9 - 453.6, ! 

S i l t s t o n e ,  dark  grey ,  f i n e  grained.  Occasional ly  
' t h i n  coal  seams. Lower c o n t a c t  sharp  a t  35' with 
' core  a x i s .  Coal seam 464.4 - 465.4. 

I 
; 

. . .I5 

i 



- 
. L C a  A j I N I N C  L I M I T E D  

PACE 1 0 3 

-. . 

i 
501.7 503.0 i 

503.0 534.0 
1 

I 
i 
j534.0 536.4 

i so tuq2  

f r sm t o  

467.0 469.5 

469.5 471.5 

471.5 473.2 

473.2 481.0 

481.0 501.0 

501.0 501.7 

1.7 

1.3 

100 

100 

J e s c r i  p c i  crd 

Sandstone, l i g h t  grey,  medium gra ined,  c ross-  
bedded. S m a l l  p ieces o f  coa l .  

Carbonaceous shale,  dark grey.  F i n e  gra ined,  
laminated. 

I 

I 

Coal seam. 

Yudstone, dark  grey, very  f i n e  r j ra ined, w i t h  i n t e r -  
beds o f  sandstone 475.0 - 476.0. liumerous t h i n  coa l -  
seams, th roughout  t h e  core .  Bedding 60' t o  core  
ax i s .  Lower c o n t a c t  sharp. 

Sandstone, l i g h t  grey,  medium gra ined.  Crossbedded,, 
d i t h  t h i n  bands o f  s i l t  and mudstone, s l i g h t l y  

I 
carbonaceous toward bottom. Bedding 65' w i t h  core , 
3xis.  ! 

tludstone. I 

:oal seam. 

I ;andstone, l i g h t  grey,  medium gra ined.  Crossbedded. 
m d  small pieces o f  coal  and t h i n  coa l  seams. 
ledding 55' w i t h  co re  ax i s .  

l i l t s t o n e ,  dark grey,  f i n e  gra ined,  w i t h  sfiia11 
i i e c e s  o f  coa l .  

! 

! 
isandstone, l i g h t  g rey  t o  grey, f i n e  t o  s:ediuiii 

Ig ra ined.  Crossbedded, w i t h  t h i n  bands o f  s i l t  and 
mudstone. Occas iona l l y  s m a l l  p ieces o f  coal .  

.~ 



Footags 

frm t o  

543.0 545.0 

545.0 562.2 

562.2 564.0 

564.0 565.8 

565.8 574.9 

574.9 583.7 
I 
1 
i 
I 
! 
1583.7 585.0 

i585.O 589.0 

589.0 591.4 

1 

D e s c r i i; t i c r, /. 

2.0 

1.8 

1.3 

!.4 

100 

100 

100 

100 

i Coal seam, inudstone p a r t i n g  544.0 - 544.2, 
and 544.5 - 544.7. ! 

i 
Mudstone, dark  grey,  very  f i n e  gra ined w i t h  i n t e r -  I 
bedding o f  s i l t  and sandstone, 546.9 - 547.9, 

Occas iona l l y  t h i n  seams o f  coal  and s m a l l  p ieces 
o f  coa l .  

and 553.0 - 554.0. Bedding 60' w i t h  core ax i s .  ! 
I 
j 

Coal seam. 

Mudstone, dark grey,  w i t h  smal l  p ieces o f  coal .  
Lower a t  55' w i t h  core ax is .  

Sandstone, l i g h t  grey t o  grey, f i n e  t o  medium 
gra ined,  w i t h  t h i n  i n te rbeds  o f  s i l t  and inudstone I 

and smal l  p ieces o f  coal .  Crossbedded. Eedding 55' 
t o  co re  ax is .  

I 

Mudstone, dark grey,  w i t h  in te rbeds  o f  s i l t  and 
sandstone. Thin seams o f  coal  and. smal l  p ieces 
o f  coal .  

Coal seam. 

Mudstone, w i t h  t h i n  in te rbeds  o f  sandstone. 

Coal seam, d i r t y  seam, p a r t i n g  a t  589.8 - 530.1, 

and 591.1 - 591.4. 

! 

! 
! 
i 
! 
I 
I 

! 

I 

I 
I 

I 
i 
j 

i 
i 



-. 

L i 9  M I N I N G  L I M I T E D  

! I 

I 
g ra ined ,  w i t h  i n t e r b e d d i n g  o f  s i l t  and mudstone. I 

! 
I 

I 
I Crossbedded. Bedding 60' w i t h  co re  a x i s .  Coal 
1 seam 598.8 - 599.2, and o c c a s i o n a l l y  t h i n  seams I 

I o f  coa l .  I 

PACC 105  

; 617.0 620.6 
I 

I 
! 
\ 620.6 624.4 

' 624.4 626.3 

~ 626.3 629.0 
I 

1629.0 636.0 

1636.0 638.5 
! 
i 

! 613.1. 
i 
I Sandstone, as above. 

I I 
~ Mudstone, dark g rey ,  laminated, w i t h  t h i n  coa l -  

i seams. 

Sandstone, l i g h t  g rey  t o  grey,  f i n e  t o  medium 
gra ined,  w i t h  smal l  p ieces o f  coa l .  I 

! 

~ 

I Mudstone, dark g rey ,  laminated,  w i t h  t h i n  coal 
l seams. 

82 I Coal seam, sampled, EB-14-9 
I 
1 

2.7 

f 
! Mudstone, dark grey,  laminated. In terbedded w i t h  
I 
I sandstone and t h i n  seams of coa l .  Coal seam i 
1631.0 - 631.4, co re  broken. 

i 
! Sandstone, l i g h t  grey,  f i n e  t o  medium gra ined,  

~ w i t h  i n t e r b e d s  o f  s i l t  and mudstone. Ecdding 
~ €5' w i t h  co re  a x i s .  

I 

I 

I 

I 

! 

. . . / 8  



638.5 

658.0 

661.0 

671.0 

679.5 

689.3 

693.5 

699.0 

702.6 

658.0 

661 .O 

671 .O 

679.5 

689.3 

693.5 

699.0 

702.6 

706.4 

Fludstone, dark g rey ,  w i t h  i n t e rbeds  of sandstone j 

and t h i n  coal seams. Laminated and o c c a s i o n a l l y  ~ ! 
small  p ieces  of coa l .  Bedding 65' with core  a x i s .  

I 

Sandstone,  g rey ,  fin: t o  medium gra ined .  Occasion-;  
a l l y  small p ieces  of c o a l .  

Mudstone, a s  above. 

Sandstone, grey;-fine t o  medium grained.  Cross- 
bedded, and t h i n  bands of s i l t  and mudstone. 
Occas iona l ly  small p i eces  of  c o a l .  

Mudstone, dark  g rey ,  t h i n  bands of  s i l t s t o n e ,  
laminated.  Occas iona l ly  small p ieces  of  c o a l ,  
lower c o n t a c t  ap rup t  a t  60' t c  core  a x i s .  

Sandstone, l i g h t  g rey  t o  g r e y ,  f i n e  t o  medium 
g ra ined ,  i n t e r b e d s  of  s i l t  and mudstone. Occasion- 1 

v i t h  co re  a x i s .  

a l l y  t h i n  seams of c o a l .  Crossbedded. Bedding 55 0 1  I 

! 

I 
! 
I 

Mudstone, dark  g rey ,  w i t h  t h i n  i n t e rbeds  of  s i l t -  
s t o n e ,  and o c c a s i o n a l l y  t h i n  c o ~ l  seams and small  ~ 

j p ieces  o f  c o a l .  Coal seam 694.4 - €94.8,  696.0 - 
697.4,  coal seam 697.4 - 697.6. ! 

! 
Sandstone,  g r e y ,  f ine  gra ined ,  and t h i n  in t e rbeds  
o f  s i l t  and mudstone, lower con tac t  g radua t iona l .  ' 

S i l t s t o n e ,  dark  g r e y ,  very f i n e  g ra ined ,  with i n t e r ;  
beds of  sands tone .  Bedding 60' w i t h  core  a x i s .  

I ^  



j i a o t a g e  

706.4 

1 frxi t o  
! 

708.8 

711.0 

712.7 

714.7 

717.4 

730.0 

736.5 

738.5 

757.3 

2.4 

2.2 

2.7 

100 

100 

Mudstone, dark grey,  occas iona l l y  smal l  p ieces o f  
coa l .  Core bad ly  broken. 

Coal seam, sampled ED-14-10. Lower con tac t  40' 

t o  core  a x i s .  

Sandstone, as above. 

h d s t o n e ,  dark grey,  very  f i n e  gra ined,  laminated, 
and number of t h i n  coal  seams. 

Coal seam, sampled EB-14-11, p a r t i n g  of carbonaceous 

shale,  716.2 - 716.6, 716.8 - 717.0. 

Mudstone, dark grey, w i t h  in te rbeds  o f  s i l t  and 
sandstone. Laminated. iiumerous t h i n  coal  seams, 
and smal l  p ieces o f  coal .  Bedding 65' bJith core 
a x i s .  

Sandstone, dark  g rey  t o  grey,  f i n e  t o  nle-tlitm 
gra i red ,  w i t h  i n te rbedd ing  o f  s i l t  and sudstone. 

Occas iona l l y  t h i n  seams of coa l  and s m a l l  p ieces 
o f  coal .  

Mudstone, dark  grey,  laminated and w i t h  t h i n  
seams o f  coa l .  

Sandstone, l i g h t  g rey  t o  grey, f i n e  t o  ~ : ~ d i u i i i  

gra ined,  w i t h  t h i n  bands of s i l t  and nudstone. 
Occas iona l l y  t h i n  seams of coal  and s m a l l  p ieces 
o f  coal .  Crossbedded. Bedding €5' w i t h  core ax is .  

, ._ 



c 

t C 5  . M I N I N G  L I M I T E D  

f r o 3  t o  

757.3 758.3 

758.3 769.4 

769.4 791.0 

11.1 100 

PhGE 1 08 

D e s c r i p t i o n  

tiudstone, dark g r e y ,  upper c o n t a c t  p a r a l l e l  t o  
Jedding. Number o f  t h i n  coal  seams 753.0 - 758.3. 

Leal seam, sampled EB-14-12, from75S.0 - 769.4, 
p a r t i n g ,  s h a l e  761.3 - 762.3, 765.7 - 766.0, 
carbonaceous s h a l e  766.8 - 767.2, 768.2 - 768.5. 

Sandstone, l i g h t  g rey ,  medium t o  f ine g ra ined ,  
in te rbedding  o f  s i l t  and mudstone, massive.  
k c a s i o n a l l y  t h i n  seams o f  c o a l .  Very of ter :  small 
2 ieces  o f  c o a l .  Crossbedded. Bedding  65' t o  
core  a x i s .  

End o f  Hole: 791' 
:.C. S ingha i ,  September 29, 1975. 
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EB- 14- 1 1 
4085 

Seam 17 
712.7-714.7 

0.7 
32.8 
21.0 
45.9 

70 

94.4 
5.6 

0.67 

56.2 
53.1 
1.1 
9.8 

31.7 
68.2 
0.96 

8 
376 
444 

15 
233 

1.079 

! 

, ,  

109 
., . 
~, 

I - _  
. c . . 

. .  

EB-i4-ii .:. 
4086 

Seam 17 
758.3-769.4 

. ,  

~- , .  0.9 
43.9 
19.0 '. 

' # A .  
. .  

0.65 .. 

96.0 
4.0 

61.9 
59.4 
1 .o 
5.4 

30.4 
69.6 
0.99 

9 
376 
445 
18 

199 
1.075 
_-I . 

- -  - 
- 

. 
E L C O  M I N I N G  L I M I T f D  . C*O. 

- 

EB-14-9 
4083 - 

626.3-629.0 
Seam 17 

.. . I 

1 

DRILL HOLE: EB-14 
SAMPLE NO.: 

-4 U\B.NO.: 
SAMPLE INTERVAL. (FROM-TO) (FT) : . .. 

SEAi4 DESIGNATION: 

EB-14-2 
4035 

Seam 19 
171.6-175.3 

EB-14-3 ' i 

183.0- 186.6: I 
Seam 19 I 

! 
E 
! 

4036 i 

1 

.0.9 

30.0 
56.0 :I 

88 

13.5 t 

0.92 

EB-14-4 
4037 

1 90.0-1 95.0 
seam 19 

EB-14-5 
4038 

200.7-203.0 
Seam 19 

EB-14-6 EB-14-7 
4039 4040 

Seam 18 Seam 18 
366.3-370.3 388.7-391.6 

EB-14-8 
4082 

Seam 18 
440.4-450.5 

EB-14-10 
4084 

708.8-711.0 
Seam 17 

- 
R A W  COAL 

- INHERENT MOISTURE - % a i r  dry 
ASH lluf 
VOLATILE MATTER I X d  
FIXED CARBON - X a i r  dry 
SULPHUR x n f  
HARDGROVE 6R. INDEX 

Yx65H w i g h t  2 
n i g h t  X 65HXO 

. 
0 .- 

SIZE FRACTION 

. -  
0.9 

-63.6 
14.7 ' 

21.5 . 

. '  0.43 
83 

0.9 
19.9 
23.5 
56.1 

69 
0.62 

0.8 
15.4 
27.2 
56.9 

76 
0.84 

0.9 
33.0 
25.3 
41.3 

64 
0.58 

1 .o 
49.1 
19.7 
30.9 

80 
0.56 

0.7 
17.0 
29.3 
53.3 
0.86'- 

105 

1 .o 
17.6 
27.3 
54.6 
0.46 

109 

86.9 
13.1 

82.7 
71.9 
2.2 
5.6 

33.3 
66.7 
0.89 

& 
382 
445 
17 

139 
1.063 

0.9 - 0.7 
28.2 26.0 
23.5 . 23.1 
47.9 
0.75 

89.7 
10.3 ' 

58.3 
52.3 
1.1 
6.9 

31.8 
68.1 
0.104 

8 
376 
448 

19 
207 

1.078 

50.6 
0.71 

80 

88.9 
11.1 

72.6 
64.5 
0.9 

12.0 
31.5 
68.6 
0.93 

& 
369 
444 
18 

210 
1.084 

94.6 
5.4 

91.5 92.8 
8.5 7.2 

86.7 
13.3 . 

85.2 
14.8 

93.8 
6.2 

93.8 
6.2 

CLEAN COAL (SIZE FRACTION Yx65M; 1.5 SINK FLOAT S.G.) 
YIELD w i g h t  2 23.9 
TOTAL YIELD, ESCL, 694x0 weight X 22.6 

1.1 INHERENT MOISTURE X alr dry 
* 8.5 ASH 2 wf 

VOLATILE M A l l E R  2 uaf 34.4 
FIXED CARBON 'I uaf 65.4 
SULPHUR 2 wf 
PHOSPHOR 2 uf 
FSI NA 

OC 387 SOFTENING TEMP. 

CONTRACT I ON X 17 
DILATATION I: 130 
6-VALUE 1.060 

.. 

1.00 . -  

RESOLIOIFI CATION TEMP. OC 449 

--- 

.54.0 
49.4 
1.1 
3.8 

34.5 
67.0 
0.89 

90.0 
83.5 
1.9 
7.7 

34.8 
65.0 
1.08 

42.4 
36.8 
3.1 
8.1 

35.2 
64.5 
0.97 

- 84.0 
71.6 
2.3 
4.3 

35.6 
64.3 

1.09 

77.0 
72.2 . 

1.2 
2.3 

29.7 
70.2 
0.79 

80.2 
75.2 
1.2 
4.8 

32.5 
67.6 
0.94 

8 
376 
436 
25 

190 
1.060 

6 
382 
442 
'1 6 
13 
0.993 

8 
381 
441 

17 
141 

1.061 

84 
374 
447 
22 

198 
1.077 

8% 
377 
447 
24 

167 
1.068 

I I 8 
373 
437 
15 

148 
1.069 

. 



C L C O  M I N I N G  L I M I T E D  

DDH No. : EB-15 S i z e  o f  core: HQ 
63.5 mm 

Location: 565687.09830 
65874.06553 

Elevation o f  
c o l l a r :  5158.01 ' 

1573.19 

Dip o f  Hole: -90 
Bearing " : - N - 0 

Logging by: G.C.  Singhai 
,I on: September 5, 1975. 

p*ac 1 1  0 

I 

Total depth: 460 ' 
140.3 m 

Remarks : 

, 



L 

LC13 M I N I N G  L I M I T E D  

Footage 

i0 z 
8 r o a  

0 

29.7 

32.7 

34.4 

35.8 

38.0 

45.0 

45.3 

50.0 

53.3 

59.8 

29.7 

32.7 

34.4 

35.8 

38.0 

45.0 

45.3 

50.0 

53.3 

59.8 

63.7 

2.2 100 

r*=c 11 1 

D e s c r i p t i o n  

Overburden. 

Eludstone, dark  grey,  ve ry  f i n e  gra ined,  lower  
con tac t  45' w i t h  co re  ax is .  

Sandstone, g rey  t o  l i g h t  grey, medium t o  f i n e  
gra ined,  w i t h  c rossbc jd ing  and t h i n  bands of 
s i l t s t o n e  and mudstone. 

Mudstone as a'bove. 

Coal seam, sample EB-15-1. 

Sandstone, l i g h t  grey,  medium gra ined w i t h  bands 
o f  mudstone, 4 4 . 1  - 44.8, sandstone massive. 

Coal seam. 

Eludstone, dark grey,  w i t h  smal l  p ieces o f  coal ,  
coa l  seam 47.8 - 48.5, w i t h  p a r t i n g  o f  coa l  

sha le  48.0 - 48.3. 

Sandstone, l i g h t  grey,  w i t h  bands o f  s i l t s t o n e  

and mudstone, c ross  bedded, upper c o n t a c t  a t  
60' w i t h  core  ax i s .  

S i l t s t o n e ,  grey,  ve ry  f i n e  gra ined.  

Sandstone, l i s h t  grey,  medium t o  f i n e  grained, 

w i t h  bands o f  s i l t  and mudstone,bedding 50" w i t h  

core  ax is .  I 

. . /2  



63.7 

66.8 

78.5 

03.4 

95.5 

s19.0 

106.7 

108.2 

108.7 

113.2 

66.8 

78.5 

93.4 

95.5 

'99.0 

106.7 

108.2 

108.7 

113.2 

119.3 

t o  I 
a roa 

11.7 

2.1 

4 .5  

100 

100 

100 

G e s c r i p t S c n  

Mudstone, a s  above, lower p a r t  66.4 - €6.8, 

coaly sha le ,  coal seam 64.9 - 65.3. 

Coal seam, sampled EB-15-2. 
66.8 - 67.1 sha ly  c o a l ,  mudstone pa r t ing  67.1 - 
67.2,  67.7 - 67.9, 68.7 - 68.8,  coaly s h a l e  
69.1 - 69.3,  70.2 - 73.3, 70.7 - 71.0. 

Mudstone w i t h  small p ieces  of coal and t h i n  
bands  of s i l t s t o n e ,  co re  broken 82.6 - 84.6. 

Coal seam, sampled €8-15-3. 

S i l t s t o n e ,  d a r k  g rey ,  ver f ine  gra ined ,  occasion-  
a l l y  w i t h  small p ieces  of coal. 

Eludstone, dark grey ,  w i t h  m a l l  p ieces  of coal 
m a t e r i a l ,  coaiy sha.le 105.6 - 106.0, lower 
contact 50' w i t h  core axis .  

Sandstone, l i g h t  g rey ,  medium t o  f ine  grained.  

Carbonaceous shale. 

Coal seam, sampled EB-15-4, p a r t i n g  of mudstone 
111.9 - 112.6. 

Ihdstone, dark g rey ,  w i t h  small p ieces  of coal 
Coal seam 115.4 - 115.7. 

. . .I3 



f r o 4  :0 

110.3 122.0 

122.0 124.8 

124.8 121.1 

125.1 127.4 

127.4 134.2 

134.2 136.2 

136.2 140.2 

140.2 142.5 

142.5 144.5 

144.5 147.5 

147.5 ,148.2 

148.2 157.7 

157.7 194.0 

2 .7  

2.0 

100 

100 

D e s c r i p t i c n  

Coal seam, sampled EB-15-5, 
p a r t i n g  o f  mudstone 120.7 - 121.0, 
coa ly  s h a l e  121.4 - 121.7. 

Fludstone, carbonaceous s h a l e ,  123.6 - 124.6. 

Coal seam. - 

Carbonaceous s h a l e  w i t h  coa ly  s h a l e .  

Mudstone w i t h  small p ieces  of coa,  number of 

f ine  coa l  s t r eaks ,133 .7  - 134.2. 

S i l t s t o n e ,  w i t h  t h i n  s t r e a k s  of  c o a l .  

Mudstone, w i t h  coal  seam 138.8 - 139.2. 

Shaly c o a l ,  14.1.1 - 141.8,  pa r t ing  of  sandstone 
141.8 - 142.5. 

Coal seam, EB-15-6, sampled, pa r t ing  o f  
mudstone 143.2 - 143.3. 

Hudstone, w i t h  small p ieces  o f  coa l .  

Coal seam. 

Kudstonc, w i t h  bands of  s i l t s t o n e  and occas iona l ly  
p ieces  of coa l .  

S i l t s t o n e ,  l i g h t  g r e y ,  very f i n e  Grained. 

. . . / 4  



8 - 
;;J . u i N l N G  L I M I T E D  1 1 4  

iootag,. 

rm :0 

194.0 201.0 

201.0 205.0 

205.0 206.7 

206.7 211.0 

211.0 215.2 

215.2 238.5 

238.5 245.2 

245.2 257.5 

257.5 261.4 

261.4 270.0 

270.0 273.4 

4.0 

43 

12.3 

8.6 

100 

100 

100 

100 

D e s c r i p t i o n  I 

Sandstone, l i g h t  g rey ,  f i n e  t o  medium g ra ined ,  
w i t h  t h i n  l a y e r s  o f  s i l t s t o n e  and mudstone. 

Coal seam, sampled EB-15-7. 

Mudstone, wi th  occas iona l ly  small coal  p ieces .  

Coal seam, EB-15-8, sampled, 
p a r t i n g s  207.6 - 208.2 mudstone. 

Carbonaceous s h a l e  209.7, mudstone w i t h  s t r e a k s  
o f  coa l .  
Coal seam 214.4 - 214.8. 

Sandstone,  l i g h t  grey t o  g r e y ,  medium t o  f ine 
g ra ined ,  occas iona l ly  t h i n  seams of coal , c r o s s  
bedded. Bedding 60' with c o r e  a x i s .  

Mudstone, dark g rey ,  with bands of  s i l t s t o n e .  

Coal seam, sampled EB-15-9. Pa r t ing ,  coa ly  
s h a l e  254.6 - 254.8,  256.8 - 257.0. 

I.ludstone, sha ly  coal  257.5 - 257.6, 260.3 - 
261.4. 

Coal seam, very d u l l  c o a l ,  sampled EG-15-10. 
P a r t i n g  carbonaceous s h a l e  204.6 - 265.6. 

Mudstone, with coal  s t r e a k s  270.0 - 271.0. 

. . ./5 



c" 

L C 3  M I N I N G  L I M I T E D  PA=< 1 1  5 

f r m  tO 

273.4 276.0 

276.0 282.3 

282.3 285.1 

285.1 292.5 

292.5 301.0 

301.0 309.8 

309.8 313.6 

313.6 339.2 

339.2 343.0 

343.0 ,346.0 

346.0 367.5 

2.8 

3.8 

100 

100 

I 

D e s c r i p t i o n  i 

Sandstone, l i g h t  grey,  f i n e  gra ined t o  medium 

gra ined,  w i t h  bands o f  s i l t  and mudstone'. 

Mudstone, dark  grey,  f i n e  grained, w i t h  a band 
o f  sandstone 278.2 - 279.2. 

Coal seam EB-15-11. ! 

Mudstone, dark  grey,  occas iona l l y  w i t h  t h i n  
s t reaks  o f  coa l ,  core  broken 290.1 - 291.0. 

, 
! 

I 

Sandstone, grey,  medium t o  f i n e  gra ined,  
s i l t s t o n e  296.0 - 298.4. 

Fludstone, dark  grey,  occas iona l l y  w i t h  smal l  

p ieces o f  coa l .  

Coal seam, EB-15-12. 

Sandstone, l i g h t  grey t o  grey,  w i t h  bands of s i l t  
and mudstone, o c c a s i c n a l l y  w i t h  very  t h i n  seams 
o f  coa l .  

Mudstone, w i t h  smal l  p ieces o f  coa l .  

S i l t s t o n e ,  grey,  f i n e  gra ined,  w i t h  smal l  p ieces 

o f  coa l .  

Mudstone, dark grey,  w i t h  smal l  p ieces of coa l ,  

w i t h  number o f  t h i n  coa l  seams 349 - 350.5, co re  

broken badly,  356 - 358, 3G2 - 366.6 

. . . /6  



rAcc 1 1 6  

iootag." R x o v z r y  

to 2 , roa 
367.5 371.4 

371.4 376.6 

376.6 378.1 

378.1 381.2 

381.2 390.4 

390.4 395.8 

395.8 397.1 

397.1 414.8 

414.8 425.3 

425.3 425.5 

425.9 444.f 

5.4 

18.8 

30 

100 

D e s c r i p t i o n  

Sandstone, l i s h t  t o  tiark g rey ,  w i t h  bands o t  
s i l  t s t o n e  and iiiudstone. 

Fludstone, w i t h  small pieces o f  c o a l ,  sandstone 
374.4 - 376.0. 

Coal seam. 

Sandstone, mass ive , l i gh t  grey.  

Mudstone, dark g r e y ,  w i t h  small p ieces  of coa l .  

Coal seam, sampled EB-15-13, co re  broken. 

Coaly s h a l e  w i t h  bands o f  mudstone. 

Mudstone, dark grey  wi th  small p ieces  o f  c o a l ,  
coa ly  s h a l e  w i t h  carbonaceous mudstone, 
409.5 - 414.8, co re  broken, recovery 80%. 

Sandstone, l i g h t  g rey ,  medium t o  f ine  gra ined ,  
w i t h  bands o f  mud and s i l t s t o n e .  
Mudstone 415 - 416.5, 421.4 - 423.2, coal  seam 
422.5 - 4.22.6. 

Mudstone, 425.7 - 425.9 coa ly  sha le .  

Coal seam, sampled EG-15-14. 
Pa r t ing  o f  niudstone 431 - 432, 432.5 - 433.1, 
433.5 - 433.7, carbonaceous s h a l e  ( 2 :  - 1136.5. 

. . . / 7  



R x o v w y  

444.8 446.0 

446.0 460.0 

<' f2.2: N 

D e s c r i p t i o n  

Nudstone, with number o f  coal s t reaks .  

liudstone, dark grey with bands o f  sandstone 
and snia11 pieces of coal .  

End o f  Hole a t  460. 
Signed: G . C .  Singhai, 
September 5 ,  1975. 

1 

i 
I 
I 
i 
i 
! 

1 
I 
i 

I 
I 

I 

i 
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E L C O  M I N I N G  L I M I T E D  

DRILL HOLE: EB 15 

LAB. HO. : 
SARPIE INTERVAL (from-to) (Ft) :  

SEAM OES I GNAT1 ON 

WIPLE NO. : 

3 

RAN COAL 
INHERENT f4OISTURE % air dry 
ASH x wf 
VOLATILE EIATTER I wf 
FIXED CARBOId X air dry 
SULPHUR x wf 
HAROGROVE GR. INDEX 

Yx65M weight X 
65MxO weight % 

S IZE FRACTION 

CLEAN COAL (SIZE FRACTION k"x65M; 
1.5 SINK-FLOAT S.G.) 

YIELD ori ~ ~ 6 . 5 t . i  weight I 
TOTAL YIELD EXCL. 65Mx f! 

weight X 
INHERENT I~IOISTURE % air dry 
ASH x w f  
VOLATILE MATTER X Waf 
FIXED CARBON x Waf 
SULPHUR x w f  

x w f  PHOSPHOR 
F S I  

RESOL I OIFIC. TENP. OC 

CONTRACT ION ' X  
01 LATAT ION I 
G-VALUE 

SOFTENING TEMP. OC 

EB-15-1 
3797 

35.8-38.0 
Seam 16 

0.7 
30.3 
22.9 
46.5 
0.95 

74 

91.7 
8.3 

. 
53.7 

49.2 

0.8 
8.4 

29.1 
70.8 
1.17 

84 
376 
448 

- 25 
270 

1.078 

EB-15-2 
37-98 

66.8-78.5 
Seam 1.6 

1.0 
31.8 
20.1 
47.6 
0.52 

72 

90.3 
9.7 

55.4 

50.0 

0.8 
6.3 

27.5 
72.3 
0.76 

84 
373 
422 
21 

271 
1.053 

EB-15-3 
3799 

93.4-95.5 
Seam 16 

G. 7 
7.2 

26.8 
65.6 

1.07 
122 

88.8 
11.2 

94.3 

83.7 

1.2 
4.6 

28.9 
70.9 
1.25 

8 
369 
416 
2; 

284 
1.054 

I 

EB-15-4 
3800 

Seam 16 
108.7- 1 1 3.2 

0.7 
33.9 
20.8 
44.9 

78 
0.74 

92.5 
7.5 

57.6 

53.3 

0.8 
8.8 

30.0 
69.9 
1.06 

8% 
382 
492 
27 

235 
1.111 

EB-15-5 EB-15-6 EB-15-7 
3801 3802 3803 

119.3-la2.0 142.5-144.5 201 -205 
Seam 16 

0.6 
48.6 
16.9 
34.3 
0.49 

95 

91.1 
8.9 

. 
40.6 

37.0 

0.7 
8.4 , 

27.8 
72.2 
0.85 

84 
386 
494 
16 

227 
1.119 ! 

I 

Seam 16 

0.6 
34.8 
19.8 
45.1 
0.63 

78 

91 -8  
8.2 

52.4 

48.1 

0.7 
10.8 
28.5 
71.4 
0.73 

9 
389 
458 
24 

223 . 

1.070 

Sean 15 

0.6 
11.8 
23.7 
64.1 
0.71 

66 

87.3 
12.7 

90.1 

78.7 

0.9 
6.3 

26.5 
72.7 
0.88 

9 
391 
456 
24 

208 
1.065 

EB-15-8 
3804 

Seam 15 
206.7-21 1 .O 

0.6 
32.8 
19.9 
47-0 
0.58 

71 

93.6 
6.4 

59.0 

55.2 

0.7 
5.7 

27.7 
72.4 
0.80 

9 
391 
460 . 

233 ' V  

1.071 

24 

EB-15-9 
3605 

245.2-257.5 
Seam 15 

0.6 
26.1 
20.8 
52.8 

79 
0.63 

89.3 
10.7 

66.7 

59.6 

0.8 
4.9 

28.0 
72.1 
0.67 

84 
394 
462 
19 

227 
1.072 

Seam 15 

0.7 
31.5 
19.5 
48.6 

97 
0.67 

88.2 
11.8 

56.6 

49.9 
3.4 
6.4 

27.3 
72.7 
1.37 

8 
394 
453 
24 

101 
1.045 

Seam 14 

-0.5 
7.8 

. 24.1 
67.7 
0.94 

89 

92.4 
7.6 

93.8 

86.7 

0.8 
5.0 

27.1 
73.0 
0.97 

8 
397 
456 
23 

252 
1.061 

- 

EB-15- 10 EB-15-11 
3806 3807 

261.4-270.0 282.3-285.1 

118 

. 

EB-15-13 EB-15-12 3808 3809 

309.8-313.6 390.4-395.8 
Seam 14 

0.7 
35.7 
20.0 
44.0 
0.72 

85 

90.9 
9.1 

51.0 

46.4 

0.8 
4.4 

28.2 
73.1 
0.91 

8 
388 
454 
26 

258 
1.068 

Seam 14 

1.0 
41.0 
17.0 
41.6 
0.72 . 

76 

92.2 
7.8 

42.0 

38.7 

0.8 
9.8 

25.2 . 

74.7 

.. 

0.96 

hi 
394 
456 
24 

164 
1.057 

! 

EB-15-14 
3810 

425.9-444.€ 
Seam ld I 

0.8 
52.2 
16.1 
31.4 

- 0.54 

! 
! 

I 
85 , 

86.8 
13.2 

,~ , 

43.7 

37.9 
2.0 
5.4 

25.9 
73.9 
1.28 

7 
397 
456 
25 

111 
1.046. 



- 
E L C O  M I N I N G  L I M I T E D  CAOC 1 1 9  

DOH No.: EB- 16 Size  o f  core: HQ T o t a l  depth: 880 ' 
63.5 mm 268.4 m 

Locat ion :  N 565532.57089 
W 65140.15731 

E l e v a t i o n  o f  
col l a r :  51 54.27 ' 

1572.05 m 

Dip  o f  Hole: -90 0 
Bear ing  " : - N - 0  

Date o f  s t a r t i n g :  August 1975 
Date o f  complet ion:  August 26, 1975 

Logging by: G.C. S inghai  
I t  on: August 30, 1975 J 

Remarks: 



; ,is M I N I N G  L I M I T E D  
r A G c  120  

Footage 

0 

40 

48 

77.4 

77.7 

83.95 

93.5 

97.0 

99.4 

102.7 

105.4 

107.6 

40 

48 

77.4 

77.7 

83.9 

93.5 

97.0 

99.4 

102.7 

105.4 

107.6 

109.4 

D e s c r i p t i c n  

Casing overburden. 

I 

Mudstone, dark  grey w i t h  t h i n  bands o f  s i l t s t o n e ,  ! 

bedding 60' w i t h  core  ax i s .  I 
I 
i 

S i l t s t o n e ,  l i g h t  grey, f i n e  gra ined,  bedding €Oo, 
w i t h  core  ax is .  

Coal seam. 

S i l t s t o n e ,  dark grey,  f i n e  gra ined.  

Coal s e m ,  sanpled EB-16-1, p a r t i n g  C5 - 86.9, 
87.15 - 88.95, mudstone p a r t i n g s  00.45 - 91.9, 
sha le  w i t h  coal  s t r i k e  93.5 - 94.25. 

Coaly shale,  dark grey,  f i n e  gra ined w i t h  very  

t h i n  d iscont inuous  seams of coal .  

S i l t s t o n e ,  grey,  f i n e  gra ined w i t h  very t h i n  

l a y e r s  o f  carbonaceous m a t e r i a l .  

Sandstone, l i g h t  grey,  medium t o  f i n e  gra ined,  

bedding 60' w i t h  core ax is .  

Mudstone, dark grey,  f i n e  gra ined,  core bad ly  

broken. 

Coal seam, w i t h  p a r t i n g s  105.7 - 10G o f  mudstone. 

S i l t s t o n e ,  l i g h t l y  grey,  f i n e  gra ined.  

. . ./L 



Foe ;;I rJ2 

tO i , roa 

109.4 

111.8 

121.0 

135.0 

141.9 

144.3 

146.8 

111.8 

121.0 

135.0 

141.9 

144.3 

146.8 

156.4 

I 

I 

I 

! 
! 

I G e s c r i j t i ~ n  

j 

118.3. i 

Sandstone, l i g h t  Grey, medium grained. 

S i l t s t o n e ,  grey,  f i n e  gra ined,  coal  seam 116.8 - i 
j 

1 

I 
I 
! 

Sandstone, l i s h t  grey,  medium t o  f i n e  gra ined,  

cores bedded, bedding a t  60' w i t h  core a x i s .  I 

Nudstone, dark grey,  f i n e  gra ined w i t h  t h i n  seams / 
of coal ,  t h i n  coa ly  sha le  bands a t  139.1. 

! 

I 
I 
I 

i 
Coal seam 137.4 - 138.8, 

coa ly  shale 141.0 t o  141.9. 

Sandstone, l i g h t  grey,  medium t o  f i n e  gra ined w i t t  

a bedding o f  60' w i t h  core ax is .  

Coal seam 143.6 - 144.0. 

S i l t s t o n e ,  dark grey,  f i n e  grained, carbonaceous, 
s i l t  a t  145.2 - 146.7 and a coal  seam 146.0 t o  
146.3. 

Sandstone, l i g h t  grey, medium t o  f i n e  gra ined,  
w i t h  cross bedding, carbonaceous sha le  149.6 - 
150.1. 

Coal seam 150.25 - 151.15. 

. . . I 3  



I 

156.4 158.6 S i l t s t o n e ,  dark grey,  f i n e  grained,coal seam 

156.4 - 156.9, 150.2 - 150.6, shaly  coa l .  

158.6 160.65 2.05 100 Coal seam, sampled, EB-16-2. I 

~ 

! 

I 160.65 170.4 Sandstone, l i g h t  grey, medium gra ined,  w i t h  cross-:  

bedding, carbonaceous mudstone 162.8 - 163.4. I 

I j 
! 

i 
Coal seam 162.7 - 162.8. 

I 

I 
I 170.4 181.4 

181.4 ,190.5 i 
i 

I 

i Mudstone, dark grey,  f i n e  gra ined,  c o n t a c t  

g raduat iona l  t o  s i l t ,  coa l  175.4 - 175.7. ! 

/ 

i 

I 

S i l t s t o n e ,  grey,  f i n e  gra ined,  bedding 60’ w i t h  
core ax is .  

: 
! 

i 205.5 225.5 

! 

I 
I 

i 
I 225.5 235.7 

I 
i 
1 

bedding, bedding 60’ w i t h  core  ax i s .  
I 

I S i l t s t o n e  222.5 - 224.1. 

I 
I I S i l t s t o n e ,  dark grey,  f i n e  gra ined,  a carbonaceous I 
I 
I 
I 

I 

I , I  
I 

sha le  235.4 - 235.7. 



. .  

235.7 240.8 

240.8 246.6 

246.9 251.9 

251.9 258.7 

258.7 271.1 

271.1 276.0 

276.0 281.0 

281.0 285.4 

285.4 288.0 

288.0 295.3 

2.4 

4.4 

100 

100 

D e s c r i p t i c n  

Sandstone, l i g h t  g rey ,  medium grained with bands 
o f  si 1 t s tone .  

Eludstone, dark grey ,  f ine grained with t h i n  bands 
of  sands tone ,  co re  broken throughout ,  occasional1 
carbonaceous s h a l e ,  
coal seam 245.9 - 246.9. 

Sandstone,  l i g h t  g rey ,  medium t o  f i n e  gra ined  wit 
c r o s s  bedding. 

S i l t s t o n e ,  g rey ,  f ine  grained with in te rbedding  
of  sands tone ,  a coal seam 251.9 - 252.5. 

Coal seam sampled EB-16-3, 258.7 - 258.95, slialy 
c o a l ,  260.35 - 261.0, s h a l y  c o a l ,  261.00 - 271.1 
s h a l e  w i t h  coal s t r e a k s .  

S i l t s t o n e ,  a s  above, coal seam 275.9 - 276.0. 

Sandstone, l i g h t  g rey ,  medium t o  f ine  g ra ined ,  
bedding GOo w i t h  co re  a x i s .  

Coal seam sampled EC-16-4. 
Pa r t ing  of mudstone 284.95 - 285.1. 

Sandstone,  l i g h t  g rey ,  medium t o  f i n e  gra ined ,  
with c r o s s  b e d d i n g ,  coaly s h a l e  285.4 - 2C7.0. 

I W s t o n e ,  dark g rey ,  w i t h  ma11 p ieces  of coal  
throughout.  

... /5 



Footagz 

t o  i , roa 

295.3 302.0 

302.0 308.0 

308.0 312.8 

312.8 326.7 

326.7 329.0 

329.0 337.7 

337.7 341.4 

341.4 351.8 

351.8 353.4 

353.4 355.8 

355.8 376.6 

k c o v a - y  

13.9 100 

D e s c r i p t i c n  I 

i 

I 
Sandstone as above ,  s i l t s t o n e  298.8 - 3C0.C. 

i 
S i l t s t o n e ,  l i g h t  grey, f i n e  grained, occas iona l ly  
with small coal pieces.  

Mudstone, dark grey, f i n e  grained w i t h  d i s -  
continuous coal seams. 

Coal seam, sampled EB-16-5. 
315.00 - 315.60 shale  par t ing,  
325.6 - 326.2 shaly coal. 

Mudstone. 

S i l t s t o n e ,  l i g h t  grey, f i n e  grained with small 
bands of sandstone. 

Fludstone, dark grey, with very thin seams of coal 

Sandstone, l i g h t  grey, medium t o  f ine  grained, 
h i t h  crossbedding, bedding 60' with core axis.  

Mudstone, dark grey, with very t h i n  seams of coal 

Coal seam with par t ings 354.7 - 355.6. 

Sandstone, l i g h t  grey, medium to  f i n e  grained, 
bedding €0' with core ax i s ,  discontinuous seams 
of coa l ,  throughout. 

. . ./6 



PAGC 1 2 5  C" 

1 -. . L u  M I N I N G  L I M I T E D  

i s s t a g 2  Rxcvmy 

tO i 
I ro4a 

376.6 381.: 

381.0 388.E 

388.8 399.C 

399.0 401.C 

401.0 408.C 

408.0 412.5 

412.5 415.1 

415.4 422.C 

I 422.0 429.t  

' 429.6 ' .  437.7 
I 
i 

I 

3.35 100 

I 
! I D e s c r i p t i c n  
I 

Mudstone, dark grey,  w i t h  bedding 58' co re  a x i s . /  
and cccas iona l ly  t h i n  seams of coa l .  

I 

I 
I ' 

! 
S i l t s t o n e ,  g rey ,  f ine  grained.  

i 
Sandstone, l i g h t  g rey ,  f ine  t o  medium g ra ined ,  
lower con tac t  p a r a l l e l  t o  bedding 60' t o  core  
axis. 

Mudstone, dark grey,  becomes s i l t y  towards end. 

S i l t s t o n e ,  g rey ,  f i n e  g ra ined ,  and graduat iona l  
c o n t a c t  w i t h  sandstone,  occas iona l ly  t h i n  seams 
o f  coa l .  

Sandstone,  l i g h t  g rey ,  medium g ra ined ,  bedd ing  
€10' w i t h  co re  a x i s .  

Coal sample, EB-16-6, 413.3 - 413.9 pa r t ing .  

S i l t s t o n e ,  g rey ,  f i n e  gra ined  w i t h  bands o f  
sandstone.  

Sandstone, l i g h t  g rey ,  medium t o  f i n e  gra ined ,  
w i t h  c ros s  bedding, s i l t s t o n e  423.6 - 426.3. 

Mudstone, dark grey ,  w i t h  broken co re  433.0 - 
436.8. 

S i l t s t o n e ,  g rey ,  f ine grained wi th  bands o f  

s a n d s t b n e , ,  lower con tac t  55' wi th  core  a x i s .  

... f 7  



rAcc 1 26 

481.9 485.0 

485.0 493.0 

493.0 500.5 

500.5 E04.3 

504.3 509.1 

509.1 520.2 

520.2 524.6 

524.6 526.7 

4.8 100 

D e s c r i p t i c n  

Sandstone, l i g h t  grey, inedium t o  f i n e  grained, 

d j t h  th in  bands of s i l t  and mudstones, occasionally 
t r i t h  pieces of coal.  469.6 - 471.0 mudstone, 466.0 . 

167.0 number o f  coal s t reaks .  

j i l t s t o n e ,  484.0 - 405.0 w i t h  coal s t reaks .  

jandstone, l i g h t  grey, medium grained w i t h  cross-  
l e d d i n g s  and t h i n  number of coal seams, 488.0 - 
189.5. 

,ludstone, dark grey, w i t h  occasionally t h i n  coal 
;earn, lower contact  p a r a l l e l  t o  sandstones. 

;andstone. 

:oal seam, sampled ED-16-7. 

sludstone, dark grey, w i t h  t h i n  bands of s i l t s t o n e s ,  
509.1 - 510.0, coaly shale .  
Ioal seam: 513.6- 514.2 

516.2- 516.6 
517.6- 518.7. 

j i l t s t o n e ,  grey, f i n e  g ra ined ,  w i t h  t h i n  bands o f  
jands tone. 

jandstone, w i t h  cross  bedding. 

... /a 



pAcc 1 2 7  

Foocag? 

f r o 3  t o  

526.7 

537.7 

539.8 

5G3.G 

555.0 

556.4 

561.2 

560.5 

582.4 

537.7 

539.8 

543.6 

555.0 

556.4 

561.2 

568.5 

582.4 

615.4 

I 

i 
f e e t  :: j I 

i D e s c r i p t i c n  
r \ x o v ? r y  

I 
I 

i S i l t s t o n e ,  grey,  f i n e  grained, lower con tac t  

para1 1 e l  t o  bedding. 

Ishaley coal ,  coal  w i t h  bands o f  d u l l  and m a t e r i a l ,  
537.7 - 538.4, carbonaceous mudstone, coal  seam 

I 
I 
! 
I 

538.9 - 539.0. 

S i l t s t o n e ,  grey,  f i n e  gra ined w i t h  smal l  p ieces of 

coa l .  
Coal seam 542.0 - 542.3.. 

11.4 100 Coal seam, sampled EB-16-8, 545.0 - 547.0, coaky 
sha le  p a r t i n g .  

Mudstone, w i t h  numerous t h i n  coa i  seams. 

isandstone, l i g h t  grey,  medium t o  f i n e  gra ined,  

]bedding 60' w i t h  core  ax i s .  

~Nudstone,  dark grey,  a ve ry  t h i n  coal  seam a t  565.5 
I 
I 

and s m a l l  coa l  p ieces.  

Sandstone, l i g h t  grey, medium t o  f i n e  gra ined,  uppet 

c o n t a c t  i s  g radua t iona l .  Lower con tac t  i s  sharp and 
p a r a l l e l  t o  bedding, which i s  60' w i t h  core a x i s .  

IOccasional ly  t h i n  seams o f  coal .  

I 

i iludstone, datk  grey,  w i t h  bands of sandstone a t  

1516.8 - 597.2, 507.6 - 598.C, coa ly  sha le  580.0 - 

. . . I 9  



Footag? 

t o  I 
a rom 

(515.4 630.8 

630.8 634.5 

634.5 641.65 

641.65 650.0 

650.0 671.4 

671.4 677.7 

677.7 698.4 

6'38.4 712.0 

712.0 747.1 

747.1 749.5 

R x o v z r y  

f e z t  YJ 

7.15 

6.3 

2.4 

100 

100 

100 

D e s c r i p t i o n  

S i l t s t o n e ,  grey,  f i n e  gra ined,  upper c o n t a c t  
55' w i t h  core  a x i s .  t h i n  bands o f  sandstone, 
bedding 50' w i t h  co re  ax is .  

Mudstone, dark  grey,  bedding about  60' w i t h  
core  ax i s .  

Coal seam sampled, EB-16-9, 
637.1 - 637.6 p a r t i n g .  

Coaly shale,  dark grey,  co re  broken, t h i n  s t r e a k  
o f  coal .  

Mudstone, ve ry  dark  grey,  w i t h  ve ry  smal l  coa l  
p ieces throughout,  670 - 671.5 s i l t s t o n e .  

Coal seam, sampled EB-16-10; 

Sandstone, l i g h t  grey,  medium t o  f i n e  gra ined,  
w i t h  t h i n  bands o f  s i l t s t o n e ,  o c c a s i o n a l l y  ve ry  
t h i n  seams o f  c o a l ,  bedding 60' w i t h  co re  ax i s ,  
lower  c o n t a c t  p a r a l l e l  t o  bedding. 

S i l t s t o n e ,  grey,  f i n e  g ra ined  w i t h  bands o f  
sandstone, o f  v a r i a b l e  th ickness,  %-&''. 

Mudstone, dark  grey, w i t h  t h i n  bands o f  s i l t  and 
sandstone, bedding 65' w i t h  core  ax i s ,  
coa l  seam 719.9 - 720.15. 

Coal seam, sampled EB-16-11. 

. . .I10 



743.5 750.5 

750.5 759.5 

764.8 775.3 

775.3 800.9 

800.9 814.2 

814.2 823.2 

823.2 851.0 

851.0 854.3 

96 

1 2 9  

3 e s c r i p t i c n  

Muds tone. 

Sandstone, l i g h t  grey,  medium grey w i t h  bands of 
mudstone and s i l t s t o n e ,  mudstone 752.7 - 755.5. 

Mudstone, w i t h  d iscont inuous  t h i n  seams o f  coa l ,  
coa l  seam 761.9 - 762.7. 

S i l t s t o n e ,  grey,  f i n e  gra ined,  w i t h  bands o f  
sandstone and mudstone, occas iona l l y  very  t h i n  
coa l  seams. 

Mudstone, dark grey,  w i t h  d iscont inuous ,coal  seal 
seams, sandstone 793.5 - 794.4, coa ly  shale,  
783.2 - 784.1, coa l  seam 786.0.- 787.2. 

Coal seam, sampled EB-16-12. 
802.1 - 802.25 pa r t i ngs ,  
808.4 - 809.6 p a r t i n g s ,  
811.2 - 814.2, 3 '  o f  core recovered 2.5 '  coal .  

Sandstone, c o a l y  shale, 814.2 - 815.2, bedding 

65O, lower c o n t a c t  g raduat iona l .  

Mudstone, w i t h  smal l  p ieces o f  coal  ;hrougl:out, 

t h i n  bands o f  s i l t s t o n e s ,  broken core 840.8 - 
844.2, core recovery 70%. 

S i l t s t o n e ,  bedding €4' w i t h  core a x i s .  

... 111 



i o s t a s?  

t0 I rm 

854.3 880.0 

. 7  100 

PAGC 130 

D e s c r i p t i c n  

Mudstone, dark grey, with small pieces of coa l ,  
acd occasionally with t h i n  coal seanis, badly 
broken core,  856 - C57, 862 - 865, layer  of 
sandstone 361.6 - 862.9, 874.5 - 875.5. 
Coal seam, sample EE-16-13, from 868.8 - 
874.5 coal.  

Coal s c a m :  C58.2 - 858.55, 858.8 - 859.45, 
863.6 - 864.8. 

End of hole a t  880' .  
S i g n e d :  G . C .  Sin9hai, /'tugtist 30, 1975. 



E L C O  M I N I N G  L I M I T E D  

DRILL HOLE: EB 16 
SWPLE 1.10.: 
LAB. FIO.: 
SAMPLE INTERVAL (from-to) (Ft ) :  
SEN4 DESIGNATION: 

RAb! COAL 
INHERENT l.lOISTURE X a i r  dry 
ASH X W f  

VOLATILE MATTER X w f  
FIXED CARBON X a i r  dry 
SULPHUR . X wf 
HARDGROVE GR. INDEX 

SIZE FRACTION 
k"x65M weight X 
65hO weight X 

CLEAN COAL (S IZE  FRACTION k"x65M; 

YIELD ON k"x65M weight X 
TOTAL Y IELO EXCL. 65MxO 

weight X 

1.5 SII.1K-FLOAT S.G.) 

INHERENT MOISTURE % a i r  dry 
ASH X w f  
VOLATILE FlATTER x waf 
FIXED CARBON x Waf 

SULPHUR x wf 
PHOSPHOR x w f  
FS I 
SOFTENING TEMP. OC 

RESOLID I FC. TEMP. 
CONTRACT I ON 
DILATATION 
6-VALUE 

EB-16-1 ' EB-16-2 
3680 3681 

83.95-93.5 158.6-160.65 
Seam 19 

0.9 
51.7 
19.2 
28.9 
0.68 

53 

88.9 
11.1 

26.6 

23.6 

1.0 
9.9 

34.4 
65.5 
0.96 

, 8  
364 
&35 _ -  

14 
207 

1.084 

Seam 19 

0.9 
30.6 
26.7 
42.3 

57 

87.9 
12.1 - - - -  

2.32 

64.0 

56.3 

0.8 
12.0 
37.7 
63.1 
1.97 

6.L 
360 
438 

12 
242 

1.097 

EE-16-3 
3682 

Seam 18 
258.7-261.0 

1.0 
44.8 
20.4 
34.4 
0.88 

64 

91 .o 
9.0 

31.9 

29.0 

1.1 
9.5 

34.4 
65.1 

1.32 

8 
362 
449 
27 

257 
1.096 

EBi16-4 EB-16-15 
3683 3684 

281.0-285.4 312.8-326.7 
Seam 18 

.. 

1.1. 
10.0 
29.5 
59.8 
1.05 

82 

90.5 
9.5 

. 
90.7 

82.1 

1.2 
3.5 

32.5 
67.6 

1.08 

8% 
364 
446 
27 

194 
. 1.083 

Seam 18 

! 

0.9 

21 .s 
39.4 

0.32 

39.1 

69 ~ 

90. il 
9. B 

! 

i 

i 

46.3 

41 .P 

1.8 
7.9 

32.4 
.67.5 

0.81 

I .  
9 

449 i 
368 ; 

26 1 
239 

1 .b87 

1: 

I . ,  

EB-16-6 E3-16-7 
3685 377G 

Sean 17 Seam 17 
412.05-415.4 594.3-505.1 

0.9 
33.8 
23.6 
42.2 
0.65 

112 

92.2 
7.8 

58.4 

53.8 

1.1 
6.7 

32.5 
67.6 
0.96 

7 
372 
448 
23 

250 
1.084 

1.0 
17.7 
23.6 
.58.-1 

0.55 
68 

90.6 
9.4 

81.7 

-. 74.0 

1.1 
3.3 

29.6 
70.3 
0.81 

7% 
3s8 
253 
22 
37 
1.020 

EB-16-8 , 
3771 

Seam 17 
543.6-555.0 

0.8 
33.9 
22.6 
43.2 
0.67 . 

73 

90.3 
9.7 

53.2 

48.0 

1.3 
7.5 

31.3 
68.7 
0.99 

9 
367 
443 
21 
152 

1.076 

EB-16-9 
3772 

Seam 16 
634.5-641.65 

0.8 
31.9 
22.8 
45.0 
0.76 

67 

94.6 
5.4 

62.6 

59.2 

0.9 
8.4 

30.0 
70.1 
0.92 

@5 
364 
445 
27 

223 
1.085 

EB-16-10 37i3 

671.4-677.7 
Seam 16 

0.9 
9.2 

26.5 
63.7 
1.02 

84 

93.4 
6.6 

93.9 

87.7 

1.1 
5.0 

28.9 
70.9 

1.06 

8% 
364 
447 
28 

193 
1.083 

EB-16-11 
3774 

7474 1-749.5 
Seam 16 

0.8 
32.2 
22.9 
44.6 
0.92 

71 

.94.9 
5.1 

49.9 

47.4 

0.7 
12.0 
31.3 

1.06 

8 
378 
451 
'$5 
184 

1.081 

EB-16-12 
3775 

8GO. 9-814.2 
Sean 15 

0.8 
34.7 
22.0 
43.0 
0.77 

81 

95.3 
4.7 

66.1 

63.0 

1.0 
5.4 

28.1 
72.0 
0.75 

8% 
384 
453 
24 

118 
1.058 

131 

EB-16-13 
3776 

Seam 15 
868.8-874.5 

0.7 
33.6 
21.2 
44.9 

71 
0.72 

92.3 
7.7 

58.2 

53.7 

1.0 
9.8 

28.4 
71.6 
0.76 

@5 

375 
449 
25 

21 9 

I, 
1.082 



E L C O  M I N I N G  L I M I T E D  1 3 2  

DDII No. : EB 17 S i z e  of core:  HQ Total d e p t h :  800' 
63.5 mm 244.0 m 

Location: N 563596.05396 
w 65650.12308 
Elevat ion o f  
c o l l a r :  5,144.67 ' 

1569.!2 m 

D i p  of  Hole: 90 
Bearing " : - N - 0 

Date o f  s t a r t i n g :  Ju ly  28, 1975 
Date o f  completion: Augus t  7 ,  1975 

Logging by: Fred Riddel l  
on: A u g u s t  10,  1975 

Remarks : 



ioo iagc  

f roa  i0 

0 

23 

27.4 

57.2 

39.5 

51.2 

55.5 

75.2 

I78.5 
! 
1 
:80.5 
I 
I 

i 
i". 

23 

27.4 

57.2 

59.5 

61.2 

65.5 

75.2 

78.5 

80.5 

84.5 

118.8 

~ ICasing - overburden. 
I 
i 
isandstone,  f i n e  t o  medium, g rey ,  very hard,  
/ c o n t a i n s  numerous t h i n  i r r e g u l a r  d i scont inuous  c o a l ,  
! p a r t i n g s  a t  25.9 - 26.4,  0 .5  coal pa r t ing  a t  30' 
j 

i t o  core* 
:bludstone, black-grey,  t h i n  i r r e g u l a r  in te rbands  

1::.;0:1i5.1 I coal  
!45.8 - 46.2 coa l .  

I 
ICoal, EB-17-2, c u t  55-59 = 4 ' ,  r ec .  4 ' .  

I 
!Muds tone ,  black.  

i 
I 
'Coal ,  sample EB-17-1, c u t  61 - 65.5 = 4 .5 ' ,  
# recovery  4 .5 ,  
63.9 - 64.0 niudstone pa r t ing .  

! S i l t s t o n e ,  i nc reas ing ly  sandy towards bottom. 
i 
I 
'Sandstone, f i n e  t o  medium ,grey ,  cross-bedded. 

I S i l t s t o n e ,  I b l ack ,  con tac t  a t  35'. 

I 

i 

I 
I 

/Sandstone,  f i n e  t o  medium, grey ,  t h i n ,  i r r e y u l a r  
idiscont inuous coal p a r t i n g s .  

k i l  t s t o n e ,  black-grey,  s p a r s e  s c a t t e r e d  snia11 
coal  p ieces  throughout ,  I 

. . . I 7  
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i o o  :a 5 2  

* f r o a  LO 

I 

G e s c r i p t i c n  

116.8 

121.4 

190.3 

213.8 

216.4 

232.5 

235.9 

244.2 

245.0 

121.4 

190.3 

213.8 

216.4 

232.5 

235.9 

244.2 

245.0 

248.0 

113 - 113.2 c o a l ,  
114.6 - 115.1 c o a l ,  
117.0 - 117.2 coa l .  

Sandstone, f i n e  t o  medium g ra ined ,  grey.  

S i l t s t o n e ,  g rey-b lack ,  s c a t t e r e d  small ;'eces o f  

coal throughout ,  
181.3 - 181.4 coa l .  

Sandstone, f i n e  g ra ined ,  g rey ,  cross-bedded, 
numerous t h i n ,  i r r e g u l a r  and d iscont inuous  coal  
p a r t i n g s  throughout ,  
192.6 - 192.7 coa l .  

Coal,  1007: recovery ,  EB-17-3. 

S i l t s t o n e ,  b lack-grey ,  numerous very t h i n  coal  
p i e c e s ,  very t h i n  p a r t i n g s  throughout ,  
230.6 - 231.3 coa l .  

Sandstone, f i n e  t o  medium, grey-black,  t h i n  
i r r e g u l a r  coal  bands throughout ,  d i p  32'. 

S i l t s t o n e ,  b lhck ,  very f i n e  g ra ined ,  coal pieces 
throughout  . 

Coal. 

S i l  t s t o n e ,  as above. 

I 3  

1 I 
I 
I~ 
! 

: 
I 

i 

I 
I 

I 
I 

I 
! 
! 

j 
i 
! 

! 

I 

I 
! 

i 

i 
I 

I 

1 

1 

i 
i 

I 

! 
i 

I 

I 
! 



tO I , rm 

z43.0 

250.0 

256.2 

259.0 

263.8 

265.0 

265.2 

267.0 

267.1 

297.1 

301.7 

374.3 

379.9 

250.0 

256.2 

259.0 

263.8 

265.0 

265.2 

267.0 

267.1 

297.1 

301.7 

374.3 

379.9 

390.0 

D e s c r i p t i c n  I 

I 

;oal, EG-17-4, c u t  249 - 252 = 3’  9 

-ecovery 2 ‘ .  

i i l t s t o n e ,  as above. 

:oal, 100% recovery,  EB-17-5. 

Sands tone. 

;i 1 ts tone.  

:oal. 

j i  1 ts tone.  

:oal . 

S i l t s t o n e ,  b lack ,  l o c a l l y  con ta ins  smal l  coa ly  
pieces. 

Sandstone, f i n e  t o  medium, grey.  

S i l t s t o n e ,  conta ins  l o c a l l y  1 ’  bands o f  grey 

sacdstone, s i l t s t o n e  ve ry  f i n e  t o  f i n e ,  dark 
grey t o  b lack ,  sca t te res  smal l  coal  p ieces and 
t h i n  ( l / C ” )  seams. 

Coal, EB-17-6. 

S i l t s t o n e ,  i n t e r b c d s  of S.S. as above, 

381 - 331.1 coal ,  
3 ~ 3  - 383.1 coa l .  

!~ 

I 

, 
I 
I 

! 
I 

j 
i 

I 

j 

i 

I 
i 
i I 
! I 

1 

I 

! 
1 
i 

j 

i 
i 
! 

4 
i 

I 
I 

I 
! 
I 
I 
I 



4=3 3 ts. g 2 2ccovx-y 

frsn tO 
~ 

390.0 300.7 

390.7 429.4 

429.4 431 .O 

431.0 436.0 

436.0 437.6 

437.6 441.0 

441.0 451.0 

451.0 457.5 

457.5 573.3 

473.3 473.6 

473.6 485.0 

485.0 490.2 

190.2 495.0 

<I f C 2  t N 

D e s c r i p t i o n  

Coal. 

S i l t s tone  as above, interbeds o f  sandstone. 

Coal contains two s i l t  partings each 0.1' 
EB-17-7, cu t  426 - 431 = 5 ' ,  rec.  5 ' .  

Shale,  very coaly,  black, 434.5 - 435.0 coal .  

Coal, EB-17-8. 

Shale, very coaly,  black, 439 - ff39.4 coal. 

S i l t s tone ,  black, sca t te red  very small pieces 
of coal .  

Coal, cu t  5.2, rec.  5.2, EB-17-9. 

S i l t s tone ,  as above. 

,oal. 

j i l s tone .  

jandstone, f i n e  t o  medium, grey-black. 

Iote: Dr i l l e r s  forge t  t o  number ore box. I have 
labelled box 4GA t o  follow a f t e r  box 46. 

i i l t s t c n e ,  very coaly. 
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495.0 

530.6 

532.2 

568.4 

576.0 

535.0 

600.8 

602.3 

604.7 

628.0 

530.6 

532.2 

568.4 

576.0 

595.0 

600.8 

602.3 

604.7 

628.0 

639.4 

Footag2 

tO I , roa 

Rxovzry 
D e s c r i p t i c n  

~~ ~ ~~ ~~ ~~ ~ 

S i l t s t o n e ,  black, numerous small coal pieces 
throughout. 

Coal, EE- 

S i l  ts tone 

Sands tone 

7-10. 

as above, f i n e  t o  very f i n e  Srained. 

grey-black, f i n e  grained, increasingly 
s i l t y  t o  s i l t s t o n e  near bottom, scat tered small 
pieces of coal throughout s i l t y  sect ions.  

S i l t s t o n e ,  grey-black, f i n e  t o  very f i n e ,  local 
black f i n e  niudstone, bottom 1 '  increasingly coaly 
small i r r egu la r  coal pieces and plant  remains 
throughout. 

Coal, EB-17-11, 100% rec. ,  s i l t s t o n e  parting a t  
599.0 - 599.2. 

S i l t s tone ,  black, th in  interbeds of coal and 
coaly material .  

Coal, 100% rec., ED-17-12. 

Si 1 t s tone,  grey-black, small pieces,  bands  of coa' 
and p lan t  remains throughout, dip 26'. 

Coal, badly broken, in very small pieces,  niusky, 
recovery would appear t o  be close t o  loo%, 
EB-17-13, 631.5 - 632.0 sandy parting. 

. . . /6  



639.4 

682.3 

682.9 

704.3 

708.4 

708.65 

711.11 

713.1 

713.7 

714.7 

682.3 

662.9 

704.3 

708.4 

708.6 

711.1 

713.1 

713.i 

714.7 

71 7.: 

G e s c r i p t i c n  

S i l t s t o n e ,  g rey-b lack ,  loca l  a r eas  o f  sandy o r  
muddy zones,  small p ieces  of coal throughout ,  
d i p  26'. 

Coal. 

S i l t s t o n e ,  a s  above. 
S m p l e  EB-17-14, from 704.3 - 706.4 coal d u l l ,  
708.4 - 708.65 p a r t i n g  mudstone, 
7G8.65 - 711.11 coal d u l l .  

Sample EB-17-15, from 756.1 - 760.0 = 3 .9 ,  
coal wi thout  pa r t ings .  

Coal d u l l ,  EB-17-14. 

Mudstone p a r t i n g  (EB-17-14). 

Coal d u l l  (EB-17-14). 

S i  l t s t o n e ,  very f i ne ,  b lack ,  abundant /plant  
rema i ns . 

Coal very s i l t y .  

S i l t s t o n e ,  very b l ack ,  and coa l .  

S i l  t s t o n e ,  g rey-b lack ,  abundant,  coal p i e c e s ,  
very coa ly  a t  716.7 - 717.3. 

. . . / 7  
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tO I , roia 

717.3 

722.0 

749.0 

755.0 

756.1 

760.0 

765.2 

780.0 

786.5 

790.2 

TD 800' 

722.0 

749.0 

755.0 

756.1 

760.0 

765.2 

780.0 

786.5 

790.2 

800.0 

D e s c r i p t i o n  
Rcawt-y i 

I 
1 

Sands tone ,  f i ne  t o  niedium, grey, very s i l t y ,  
\\.itti abundant plant remains. 

S i l t s t o n e ,  grey-black, abundant plant remains. 

Sandstone, as above. 

S i l  tstone.  

Coal ED-17-15. 

S i l t s t o n e ,  very black and coaly,  a t  761.4 a 
.2  band  of brassy iron su l f ides .  

S i l t s t o n e ,  grey-black, 775.3 - 776.3, sandy 
s i l ts tone-sandstone band. 

S i l t s tone ,  very coaly,  coal lenses a t  779.8 - 
780.4, 784.0 - 784.2. 

Sandstone, f i n e  to  medium, g rey , . t h in  i r regular  
lenses of black s i l t  and plant  remains throughout. 

S i l t s tone ,  grey-black, small i r regular  pieces of 
coal and p lan t  remains throughout. 

completed August 7, 1975. 
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. l L C 0  M I N I N G  L I M I T E D  
!, 
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! 

DRILL HOLE: EB 17 
SAKPLE NO.: i 
LAB.NO. : 
SAMPLE INTERVAL (FROI.$TO) (FT): . 
SEAM DESIGNATION: I .  

WCOAL . ' 

! 

i 
1 

! 
INHERENT MOISTURE 
MH j 

VOLATILE MATTER, ~ I 
FIXED CARBON s 

SULRHUR . ,  

HAREGROVE GR. IHDEX' 

4"'65M 
694x0 

. .  

, 0 
:, SIZE FRACTION i 

Z a i r  dry 
Z w f  
Iwf 
2 a i r  dry 
L w f  . 

weight 2 
weight 2 

cu. 

CLEAN COAL (SIZE FRACTION Y X ~ ~ M ;  1.5 SINGFLOAT s.G.) . 
YIELD %"x 65M weight 2 
TOTAL YIELD, EXCL. 65blxO weight X 
INHERENT MOISTURE 2 a i r  dry 
ASH X n f  
VOLATELE f.IATTER Z Waf 
FIXED CARBON 2 Waf 
SULPHUR 
PHOSPHOR rwf  
FSI  

- 

% Kf 
- 

3 

SOFTENING TEMP. OC 

RESOLIDIFCATIOil TEFP. OC 

CONTRACTION 2 
DILATATION X 

- 6-VALUE 

. 

i 
EB-17-1 

3501 

Seam 20 
61.2-65.5 

0.9 
20.0 
28.3 
51.3 

68 
0.70 

93.1 
6.9 

80.0 
74.5 
0.9 
6.1 

33.9 
'66.0 

0.87 

8 
367 
448 
24 

237 
1.088 

- 

EB-17-2 
3502 

57.2-59.5 
Seam 20 

0.7 
25.4 
28.3 
46.0 
0.70 

50 . 
97.2 
2.8 

76.1 
74.0 
0.8 

16.6 
36.6 
63.3 
0.89 

b 
363 
449 
22 

204 
1.093 

EB-17-3 
3503 

seam 19 
213.8-21 6.4 

0.8 
21 .o 
27.1 
51.5 
0.95 

129 

85.0 
15.0 

80.4 
68.3 

1.9 
5.9 

32.0 
66.3 
1.62 

8 
367 
41 2 
23 
53 

1.050 

. . .  

EB-17-4 
3504 

Seam 19 
248.0-250.0 

0.9 
22.6 
25.4 
51 :5 
0.78 

65 

95.1 
4.9 

79.8 
75.9 

. 0.9 
3.6 

31 -6  
68.4 
0.96 

8% 
377 
41 2 

28 
57 
1.015 

. 
EB-17-5 
3505 ' 

256.2-259.0 
Seam 19 
- 

1.0 
15.9 
30.8 
52.8 
1.66 

79' . 

90.0 
10.0 

84.4 
76.0 
1.0 
7.6 

35.6 
64.3 
1.86 

361 
448 
28 

241 
1.093 . 

EB-17-6 EB-17-7 

3506 3507 i 
374.3-379.9 429.4-431.0 1 
Seam. 18 

0.9 
7.3 

29.6 
62.6 
0.79 

76 ~ 

. 92.4 
7.6 

93.8 
86.7 
1.1 
3.0 

32.3 
64.9 
0.98 

8% 
363 
452 
28 

160 
1.083 

..* . 
.I 

Seam 17 
8 .I 

( .  

' *  0.7 
53.7 r 

29.3 
29.1 ! 

55 

94.5 
5.5 

0.46 

27.0 
25.5 
0.9 

15.8 
33.8 
66.1 

I 

0.94 

- 7 %  
351 
398 
30 

243 . . " 
1.051 

~ .. 

EB-17-8 
3506 

%am 17 
436.6-437.6 

-i 

. _  

0.8 
12.6 
27.2 
59.7 

75 

95.6 
4.4 

0.72 

89.6 
85.7 
0.8 
9.5 . 33.2 

67.5 
0.85 

s4 
359 
426 . 

29 
203 

1.068 

I 

! ! 

EB-17-9 
3509 

451.0-457.5 
Seam 17 

. 
1.0 

34.1 
22.6 
42.8 
0.63 

97 * 

89.3 
10.7 

60.2 
53.8 

- 1.8 
9.5 

- 32.8 
67.0 
1.43 

8 
348 
401 
29 

21 8 
1.057 

EB-17-10 
3510 

Seam 17 
5.30.6-532.2 

0.8 
17.6 
26.7 
55.2 
1,OO 
NA 

85.6 
81 .1 

94.8 
5.2 
0.7 
7.0 

32.3 
NA 

1.02 

8% 
362 
426 
28 

191 
1.064 

EB-17-11 
3534 

Seam 16 
595.0-600.8 

0.9 
11.3 
25.6 
62.5 
0.68 

70 

95.4 
4.6 

93.6 
89.3 - 
0.6 
5.0 

28.3 
71.7 
0.79 - 

8 
366 
448 
31 

183 
1.077 

EB-17-12 
3535 

Seam 16 
602.3-604.7 

0.8 
22.4 
25.7 
51.5 
0.93 

72 

95.5 
4.5 

74.7 
71 r3 
0.7 

10.1 
31.8 
68.1 
1.10 

s4 
373 
446 
24 

239 
1.079 

- 

EB-17-13 
3536 

Seam 16 
628.0-639.4 

0.6 
21.5 
27.3 
50.9 

90 

90.0 
10.0. 

73.8 
66.4 
1.1 
6.6 

29.9 
70.1 

2.16 

1.10 

8r, 
379 
451 
26 
56 
1.033 

EB-17-14 
3537 

682.9-704.3 
Seam 16 

0.7 
30.7 
22.9 
44.3 

73 

I 

0.81 

95.4 
4.6 

60.8 
58.0 
0.7 
9.5- 

30.5 
69.5 
0.97 

8 5  

368 
446 
21 

260 
1.089 - 

. .  I .  

i 

I 

140 

EB-17-15 
3538 

Seam 16 
756.1-760.0 

0.8 
19.4 
24.4 
54.4 
1.21 

95 

92.9 
7.1 

. 

81.7 
75.9 
0.7 
7.4 

29.2 
70.7 

1.14 

8% 
369 
421 
28 

224 
1.054 
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DDH No.: ~ ~ - 1 8  S ize  o f  core:  t iQ T o t a l  depth: 661 ' 
63.5 mm 201.6 m 

Locat ion:  N 561055.38038 

w 67089.67416 
E l e v a t i o n  o f  
c o l l a r :  5189.07 ' 

1582.67 m 

D ip  o f  Hole:  goo 
Bear ing  " : - N - 0 

Date o f  s t a r t i n g :  August 7, 1975 
Date o f  comp1etion:August 12, 1975 

Logging by: G.C. S inghai ,  
r on : September 1, 1975. 

Remarks: 



.. 

L .3 c 
4 rm 

0 

31.7 

36.1 

46.8 

51 .O 

64.0 

67.5 

68.0 

78.4 

80.4 

31.7 

36.1 

46.8 

51.0 

64.0 

67.5 

68.0 

78.4 

80.4 

94.0 

3 . 5  100 

herburden.  

S i l t s tone ,  ‘;rey, f i ne  grained, l owr  contact a t  
70’ with core ax i s .  

Sandstow, l i g h t  grey t o  grey, i,iediilril ?rained, 
cross bedded, bedding 65’ t o  the core a x i s .  

Carbonaceous mudstone, d a r k  grey, very f i n e  with 
s t r inge r s  of coa l ,  coaly shale witn s t r inge r  o f  
pyr i t e ,  coal seaLi with occasionally minor py r i t e  
46.8 - 4e .4 ,  50.1 - 50.5. 

Sandstone, as above, with thin interbeds of s i l t -  
stone and niudstone, crossbeided, bedding 65’ with 
core ax i s ,  mudstone 53.2 - 54.8, 52.0 - 60.9. 

Coal seam, sainpled ED-18-1. 

Mudstone, w i t h  py r i t e .  

Sandstone, l i g h t  grey t o  grey, fiiediutii t o  f inc  
grained, with th in  layers  o f  s i l t  a n d  n:udstones, 
mudstone and s i l t s t o n e  layers  63.0 - 7 2 . 2 ,  
75.5 - 78.4, bedding plane 55’ w i t h  core axis .  

S i l t s t o n e ,  grey, f i n e  grained with thin bands o f  
d a r k  grey riiudstone. 

I.ludstonc, d d r k  grey, with s t r inqe r s  o f  cod1 d n d  

occasiorlally py r i t e  with coal ,  codly siiale C O . 3  - 
33.7, banded sandstone 84.2 - 35.7,  lower CrJiitdct 

grarluational. . . . /2  
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iroa tO 

54.0 

104.5 

10S.3 

113.7 

114.4 

115.4 

117.0 

119.0 

122.4 

135.2 

137.3 

104.5 

09.3 

13.7 

4.4 

5.4 

7.0 

119.0 

122.4 

135.2 

137.3 

140.8 

4.4 

3.4 

100 

100 

Sandstone, l iGht  g r e y ,  f i n e  to  niediur;, Srz incb ,  
w i t h  t h i n  bands o f  mudstone and s i l t s t o n e ,  t o i n  
coal s t r i n g e r s  a t  94.2 with p y r i t e ,  p y r i t e  along 
f r a c t u r e  a t  58.8 -101, co re  badly brok.en 101 - 
102.8, recovery a b o u t  80%. 

Mudstone, as above, wi:h s t r i n g e r  of  coa l  a l o n g  
bedding, coal seam 104.7 - 104.8,  106.6 - 1OG.L. 

Coal seam, sampled EB-18-2. 

Mudstone p a r t i n g .  

Coal seam. 

Mudstone as above, coaly s h a l e  115.5 - 115.9. 

Sandstone a s  above, w i t h  t h i n  bands of iliidstone 
and s i l t s t o n e ,  niudstone 118.2 - 115.0.  

Coal seam, sampled ED-18-3, par t ing  1 2 C . 1  - 120.2. 

Sandstone,  l i g h t  g rey ,  medium t o  f i n c  cjrsined, 
o c c a s i o n a l l y  with t h i n  coal s e a m  and p y r i t e  
a l o n g  f r a c t u r e s ,  mudstone 131.1 - 133.7. 

S i l t s t o i t e ,  g r c j ,  f i n e  g ra ined ,  band of sands tone  
13G.3 - 137.3. 

Coaly s h a l e ,  dark g rey ,  very f i n e  Srairled,  witti 

bands o f  d u l l  arid v i t r i ous  m a t e r i a l ,  carbonaceous 
s h a l e  139.5 - 139.9, badly broken core. 

6 .  . / 3  
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X i L L  C G X  LCiZ!;iCi 

140.8 143.6 

143.6 143.8 

143.8 148.2 

148.2 153.1 

153.1 154.4 

154.4 156.9 

156.9 165.8 

165.8 176.8 

176.8 208.8 

208.8 211.3 

211.3 219.4 

Ricsvcry  j 

C l  7c2t N 

2.8 100 

70 

I 

S e s c r i p t i c n  I 

! 

Coal seam, wi th  p a r t i n g  141.3 - 141.6,  sar;plcd 1 
ED-10-4. 

I Shaly c o a l .  

f.ludstcne, o c c a s i o n a l l y  w i t h  coal stringers, 
s i l t s t o n e  147.2 - 140.2 , and co re  i s  broken. 
Recovery 80%. 

Sandstone wi th 'bands  o f  s i l t  and mudstone. 

Fludstone, dark  g rey ,  broken core .  

Coal seam, not '  sampled, p a r t i n g s  o f  carbonaceous 
mudstone, 155.4 - 156.6,  core  broken. 

Sandstone, l i g h t  g r e y ,  mediuni grained biith bands 
o f  mudstone and s i l t s t o n e ,  bedding 60' w i t h  core  
a x i s .  

Mudstone, da rk  g r e y ,  very f ine  g ra ined ,  c o n t a c t  
p a r a l l e l  t o  bedding a t  GOo w i t h  co re  ? x i s ,  
175.2 - 17G.C s i l t s t o n e .  

SandstGre,  a s  above, 206.1 - 202.0, massive l i g h t  
grey sandstone.  

tludstone, a s  above, coal semi 210.2 - 211.0. 

Sandstone,  dark g rey ,  f ine t o  medium gra ined ,  
o c c a s i o n a l l y  with t h i n  coal  s t r i n g e r s .  

9 .  . /4  



f r o 2  tO 

219.4 223;l 

223.1 234.4 

234.4 237.7 

237.7 244.2 

244.2 248.3 

248.3 249.4 

249.4 251.8 

251.8 253.3 

253.3 253.7 

253.7 268.6 

268.8 270.7 

D e s c r i p t i c n  RxGvcry i 

IHudstone, with coal stringers. 

Sandstone, l i g h t  grey t o  dark grey ,  w i t h  bands of 
s i l t  and mudstone, mudstone 224.5 - 227.8, 
s i l t s t o n e  230.0 - 231.6. 

S i l t s t o n e ,  dark g rey ,  f i n e  g ra ined ,  bedding G5' 
w i t h  core  ax i s .  

Mudstone, dark' g rey ,  occas iona l ly  w i t h  t h i n  bands 
o f  coal seams. 

Sandstone, l i g h t  g rey ,  medium gra ined ,  s t r i n g e r  
of coal  a t  246.35. 

Coal seam, w i t h  p a r t i n g s  o f  mudstone 247.6 - 247.8 
not  sampled. 

Sandstone, a s  above. 

Nudstone, sandstone 252.7 - 253.1. 

Coal seam. 

Nudstone, dark grey w i t h  t h i n  coal s ean ,  sandstone 
254.8 - 255.4, 256.0 - 256.5, coal  sean  259.0 - 
259.6. 

S i l t s t o n e ,  dark g r e y ,  f i n e  g ra ined ,  bedding with 
co re  axis!6s0).  



~ 

f r a a  tO 

270.7 279.0 

279.0 283.0 

283.0 287.7 

287.7 295.5 

295.5 310.6 

310.6 312.7 

312.7 314.2 

314.2 316.6 

316.6 319.9 

319.9 322.6 

322.6 ,326.7 

326.7 333.8 

1.5 100 

Sandstone w i t h  t h i n  bands o f  mudstone and s i l t -  

stone. 

Mudstone, core  broken throughout,  coal  seam 281.6 . 

281 -8. 

Sandstone, w i t h  t h i n  ba lds o f  s i l t  and mudstone, 
bedding 55' w i t h  core ax i s .  

Nudstone, dark '  grey, f i n e  gra ined,  coal  seam 
291.4 - 291.5. 

Sandstone, l i g h t  g rey  t o  grey, medium gra ined,  
bands o f  s i l t s t o n e s .  

Muds tone. 

Coal seam, sampled EB-18-5. 

Coaly shale,  w i t h  ve ry  t h i n  coa l  seams. 

Sandstone, w i t h  cross bedding. 

Mudstone. 

Sandstone, ciedium grey,  l i g h t  grey.  

Mudstone, w i t h  coal  seams and p y r i t e  
332.3 - 332.7. 

- 328.3, 

. . . I 6  



233.8 334.5 

334.5 336.0 

336.0 338.4 

338.4 348.2 

348.2 351.9 

351.9 374.6 

374.6 381.8 

381.8 382.8 

382.8 387.3 

387.3 465.5 

1 . 5  

9 . 8  

100 

100 

r*cc 147  

C e s c r i p t i c n  i 

~~~ 

Sandstone, l i g h t  g rey ,  f i n e  grained.  

Coal seam, sampled, ED-18-6. 

bludstone (as  p a r t i n g )  

Coal seam, sampled EB-18-7. 

Mudstone, w i t h  very t h i n  coal seaiiis, coal seam 
340.0 - 349.2 , ' sands tone  349.2 - 350.3. 

Sandstone, l i g h t  grey t o  dark grey ,  re i ium g r a i n e  
t o  f i n e  grained w i t h  t h i n  bands o f  s i l t  acd nud- 
s tone ,  coal  seam 373.8 - 373.9. 

'Yudstone, dark g rey ,  sands tone ,  377.6 - 37G.4, 
380.3 - 380.7. 

Coal seam. 

S i l t s t o n e ,  dark grey ,  f ine gra ined  w i t h  small 
p ieces  of  coa l .  

Sandstone, l i g h t  grey t o  grey ,  with very t h i n  
bands of  s i l t  and mudstone, occas iona l ly  small 
p ieces  of  coal and t h i n  coal s e m s .  Sil . i ;stcne 

441.0 - 445.5. Number of t h i n  coal seams from 
446.7 - 456.0, coal Sealil 452.5 - 453.0, sandstone 
i s  c r o s s  bedded and bedding 65' with co re  a x i s ,  
p y r i t e  along f r a c t u r e  a t  459.5. 

406.0 - 40C.2, 428.8 - 431.1, 439.0 - 440.0, 

. . .I7 
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. C I  froa LO I f 2 2 t  ,a 

465.5 483.5 

483.5 520.4 

520.4 523.5 

523.5 537.8 

537.8 563.0 

563.0 564.5 

564.5 568.0 

I 
1 568.0 569.9 

I 
I 569.9 591.2 

1 

i 

3.5 100 

S i l t s t o n e ,  dark g rey ,  f i n e  g ra ined ,  wi th  very t h i n  
s t r i n g e r s  of c o a l ,  and t h i n  bands of sandstone. 

Sandstone, l i g h t  grey t o  grey,  niediur,. t o  f i n e  
g ra ined ,  w i t h  bands of s i l t  and mudstone. 
Crcssbedded, bedding 50' w i t h  core  a x i s  a t  504.5, 
occas iona l ly  small p ieces  of  coa l .  S i l t s t o n e  
517.0 - 518.0. 

S i l t s t o n e ,  dark g rey ,  f i n e  g ra ined ,  upper and 
lower con tac t  g radua t iona l .  

Sandstone, l i g h t  grey t o  medium grey ,  medium 
t o  f ine g ra ined ,  occas iona l ly  with small p i eces  
o f  coa l .  

Nudstone, dark g rey ,  occas iona l ly  with t h i n  bands 
of s i l t s t o n e  and t h i n  coal seams. 
Coal seams 539.4 - 539.9, 557.3 - 557.6, .561.8 - 
62.5,  carbonaceous s h a l e  561.0 - 561.8. 

Sandstone, l i g h t  g rey ,  medium gra ined .  

Coal seam, sampled ED-18-8, p a r t i n g  of coa ly  
s h a l e  565.3 - 566.0. 

Carbonaceous mudstone, very dark grey ,  w i t h  
coal  seam 5G0.6 - 569.9. 

Sandstone, l i g h t  grey t o  g rey ,  medium t o  f i n e  
g ra ined ,  with t h i n  bands o f  mud and s i l t s t o n e ,  
occas iona l ly  t h i n  seams o f  coal .  

. . . /o 



L i 3  A i I N I N G  L I M I T E D  

froa t O  

591.2 

597.9 

600.2 

600.8 

606.0 

609.8 

61 9.9 

623.5 

628.6 
4 

I 

i 
! 632.4 I 

1 635.3 

597.9 

600.2 

600.8 

606.0 

609.7 

619.5 

623.F 

628. t 

632.4 

635. 

640. 

6.7 

3.8 

100 

70.3 

3 e s c r i p ; i c n  

:oal seam, sampled ED-18-9. 
' a r t i n g  o f  mudstone 593.3 - 593.35, shale 597.8 - 
597.9. 

Mudstone, w i t h  t h i n  bands o f  s i l t s t o n e  and sand- 
stone. 

Coal seam. 

S i l t s t o n e ,  dark  grey,  f i n e  gra ined w i t h  bands Of 

sandstone. 

Mudstone, w i t h  f i n e  bands o f  grey s i l t s t o n e .  
beddins 70' core ax is .  

Sandstone, l i g h t  grey t o  grey w i t h  t h i n  bands o f  

s i l t s t o n e  and mudstone, core bedded, bedding 
60' w i t h  core  ax i s .  

S i l t s t o n e ,  dark  grey and t h i n  bedded. 

Mudstone, dark grey,  coal  seam 625.2 - 626.6, 
w i t h  p a r t i n g s  o f  mudstone 626.0 - 626.2. 

Coal seam, sampled ED-18-10. 
P a r t i n g  o f  coa ly  shale:  629.3 - 630.0, 631.0 - 
631.3, 631.9 - 632.4. 

bludstone. 

S i l t s t o n e  w i t h  bands o f  mudstone and sandstone, 
o c c a s i o n a l l y  t h i n  scanis o f  coal .  

. . . /9  
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. 

640.1 

641.9 

643.5 

646.5 

650.0 

651.0 

652.9 

654.2 

660.1 

641.9 

643.5 

646.5 

650.0 

651.0 

652.9 

654.2 

660.1 

661.0 

Rccovwy 

PAGC 1 5 0  

D e s c r i p t i c n  

~~ 

Coal seam, w i t h  par t ing  o f  mudstone 640.8 - €41.3. ~ 

tluds tone. 

Sandstone. 

Fludstone, core  broken. 

Coal seam w i t h  very t h i n  l ayers  o f  carbonaceous 
stial e. 

bludstone, lower con tac t  graduational.  

Sandstone, w i t h  t h i n  l aye r  o f  s i l  t s tone  and  

niudstone. 

Mudstone, dark grey. 

S i l t s t o n e .  

End o f  hole a t  661' .  
Signed: G . C .  Singhai,  September 1 ,  1975. 
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ORILL HOLE: EB 18 

LAB. NO.: 
SANPLE NO.: 

SAMPLE IilTERVAL (FROM-TO) (FT. ) : 

3 

3 
., 

- 
?AGC . 

. 

EB-18-1 
3579 
64.0-67.5 

SEAM DES1G:IATION: 

R A W  COAL 
INHERG4T UOISTURE 
ASH 
VOLATILE MATTER 
FIXED CARBON 
SULPHUR 
HAROGROVE GR. INDEX 

Yx65M 
65FIXO 

SIZE FRACTION 

2 a i r  dry 
x W f  
Z w f  
X; a i r  dry 
Z W f  

wefght 2 
weight 2 

CLEAN COAL (SIZE FRACTIWi%"x65M; 1.5 SI:.IK FLOAT S.G.) 

YIELD Y X ~ ~ M  weight % 
TOTAL YIELD, EXCL. 65f.1~0 weight % 

ASH 2 w f  
VOLATILE MATTER % W a f  

FIXED CARBON , Z Waf 
SULPHUR ZWf 
PHOSPHOR x w f  
FS I 
SOFTENING TEMP. OC 

RESOLIDIFICATION TEMP. OC 

COXTRACTION x 
x DILATATION 

G-VALUE 

% a i r  dry INHERENT MOISTURE 

~ 

Seam 16 

0.8 
17.5 
26.1 
55.9 
1.05 

94.1 
5.9 

77.5 
72.9 
0.8 

.6.1 
30.2 
69,. 7 
1.07 

71s 

., 

373 
449 
14 

278 
1.091 

i 

'/ 

EB-18-2 EB-18-3 
A 8 0  3581 

104.3-1 13.7 1 19.0-1 22.4. 
Seam 16 

i l . 1  
26.5 
a3.5 
49.5 
0.65 

88.6 
11.4 

71.6 
63.4 
0.9 
8.0 

29.9 
70.0 

. 

0.77 

8 .  
374 
450 

148 
85 I 

1.070 

I 

Seam 16 
'. 

- 
0.8 

34.2 
23.1 
42.4 
0.94 

91.9 
-8.1 

47.2 
43.4 
0.7 
8.2 

31.7 
68.4 
1.24 

71s 
378 
452 -- - 
26 

277 
1.079 

~ 

- 

" 

EB-18-4 
3582 

Seam 16 
145.8-143.6 

0.7 
21.7 
27.9 
50.1 
3.84 

91.1 
8.9 

71.1 
64.8 
0.6 
6.4 

30.2 
69.8 
1.01 

7% 
367 
452 
25 

EB-18-5 
3583 

Seam 15 
312.7-314.2 

0.8 
12.7 
25.7 
61.1 
1-09 

94.4 
5.6 

90.7 * 

. 85.6 
0.7 - 
9.1 

30.1 
69.8 

1.13 

. 8  
371 
455 
25 

21 4 , 281 
1.089 1.092 

EB-18-6 
3584 

Seam 15 
334.5-336.0 

0.8 
17.9 
23.7 
57.9 
0.84 

91 -0 
9.0 

78: 1 
71.1 
0.9 
9.7 

28.0 
72.0 
0.82 

7 
377 
450 
25 

143 
1.066 

EB-18-7 
3585 

Seam 15.  
338.4-348.2 

0.9 
19.8 
23.2 
56.5 
0.65 

89.3 
10.7 

75.1 
67.1 
1.2 
6.1 

27.0 
72.9 

- 

0.84 

8 
382 
456 
24 
97 . 

1.056 

EB-18-8 
3586 

Seam 14 
564.5-568.0 

0.8 
21 -6 
22.4 
55.6 
0.75 

92.0 
8.0 

70.3 
64.7 
0.8 
5.0 

27.5 
72.5 

' 0.94 

9 
376 
448 
27 

223 
1.074 

EB-18-9 
3587 

591.2-597.3 
Seam 14 

0.9 
14.8 
24.3 
60.3 
0.65 

85.8 
14.2 

85.8 
73.6 
1.3 
8.4 

28.2 
72.0 
0.93 

8 
383 
454 
16 

21 7 
1.079 

151 

EB-18-10 
3588 

Seam 14 
628.6-632.4 

0.9 
34.7 
20.6 
44.3 
0.65 

92.9 
7.1 

. 
43.7 
40.6 
0.6 
9.7 

27.9 
72.0 
0.90 

74 
382 
448 
27 

230 
1.067 
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DOH No. : EB-19 S i z e  o f  core :  IIQ Total  depth:  G:+5 ' 
63.5 mm 196.7 m 

Location: N 561659.52312 

66160.06182 
Eleva t ion  of 

5136.66 ' 
1566.68 m 

Dip  o f  Hole: 90 * 
Bearing " : - N - 0 

Date o f  s t a r t i n g :  Augus t  13 ,  1975 
Date o f  completion: A u g u s t  18, 1975. 

Logging by: G . C .  S inghai  
F-  I on: A u g u s t  30,  1975. 

Reniar ks : 



0 44.0 

44.0 52.0 

52.0 55.0 

55.0 59.8 

50.8 70.0 

70.0 76.5 

76.5 95.8 

95.8 -'100.2 

i 1 3 5 - 4  

i 

I j e s c r i j t i c f i  

Overburden. 

Sardstone, l i g h t  grey,  med in t o  f i n e  Grci:.-G :.it 

t h i n  l aye rs  o f  s i l t s t o n e  and liludstone, ; r c j s  

bedded, beddin!: G5 
47.3 - 50.0. 

0 v i i t h  the  c0i-e a x i s ,  i?LLSX: ie  

i4uustor,e, dark y:'ey, very f i n e  gra inea,  (ipijel' 

coc tac t  p a r a l l e l  t o  bedding plane. 

Coal seam w i t h  p a r t i n g  o f  mudstone 55.35 - 52.3, 
p y r i d e  along bedding plane a t  55.7. 

I 
Sandstone, l i e h t  grey,  mediuni t o  f i n e  gra i t ied,  
c ross  bedded, bedding 70' w i t h  core a x i s .  

h d s t o n e ,  dark grey,  w i t h  bands o f  sandstone a t  
73.3 - 7 4 . 6 ,  and coa ly  shale 72.0 - 73.0, 
occas iona l l y  t h i n  coa l  seams. 

Sandstone, l i g h t  grey t o  dark grey, fiiediti:,: t o  

f i n e  gra ined,  w i t h  t h e  bands o f  s i l t s t o n e  s!id 
nudstone crossbedded. Lower c o n t a c t  p z r a l  l e l  t o  

t h e  bedding, bedding GOo w i t h  corc  a x i s .  

Kudstone, dark  grey, s l i g h t l y  s i l t y  a t  t ! ~  Li;);)cr 
con tac t ,  occas iona l l y  w i t h  t h i n  coal  S C O ,  L.. 

Szndstonc, l i q ! i t  grey, i w ~ i u n  gi.ainilZ i:i ~ i i  cross 
belitiii:G a t  130.0. 75' witii core a x i s .  

. . . / z  



135.4 155.4 

155.4 188.1 

188.1 190.2 

100.2 196.0 

196.0 209.4 

209.4 235.5 

s 235.5 241.0 I 

j 241.0 242.0 

I 242.0 245.9 

I 

O e s c r i p t i c n  

5.5 1OG' 

Nudstone, dark grey ,  very f ine  in-ti i , i i i  

carbonaceous l i id te r ia l ,  badly b r o w n  ccrt: 
135.4 - 127.0,  recover  €C:: and.143.4 - i:,:.~> 

r x o v c r y  70 :.', coaly  s i : a l e  135.5 - 13; ..., 
151.0 - 155.0,  number of  very t h i r ,  coal  S F L  .s, 

coal seam 144.7 - 140.0,  151 - 151.3.  

._-  - 

Szndstone,  l i g h t  g rey ,  medium gr i ineL W; .. 

beddings,  bedding 65' w i t h  core  a x i s ,  X G . , . ,  

160.9 - 161.G., mudstone 179.6 - I G l . ; ,  coa.~ b':'. 

173.2 - 173.6.  

Coal seam u i t h  p a r t i n g  o f  mudstone 1CC.O - ;LT.5. 

l ludstone, dark g rey ,  very f ine gra ined  witi ,  i n x r -  
beds of  sandstone and  s i l  t s t o n e ,  bedding E j 9  r.:itri 

cure  a x i s .  

I 
I 
I 
I 
I 

Sandstone,  l i g h t  g rey ,  mediuit. t o  f i n c  Grained, 
v!ith t h i n  l a y e r s  o f  s i l t  and nudstone. 

I;ludstune, c;arl: g rey ,  upper c o n t a c t  s r .  ....... . i cna l ;  j 
c o r e  brcken 12.5 - 15.4,  224.6 - 22E.5, 2?<,.0 - 
224.2, coa ly  s h a l e  230.3 - 232.2. 

1 
I 
i 
I 

236.7, 233.3 - 239.9. I 

1. 
Coal seam, sampled CB-13-1, pa r - ings  23G.5  - 

j 

COSlY shale. 

Sandstone, l i s t i t  g rey ,  niediuiii t o  f i n e  gra incd ,  i 
I bedding ~ 5 "  wit11 core a x i s .  

. . . / 3  



: m a s ?  

245.9 252.1 

252.1 261.0 

261.0 291.0 

291.0 346.0 

34G.O 350.0 

350.0 353.9 

353.9 355.4 

355.4 356.2 

356.2 361.7 

361.7 391.1 

4.0 

1.5  

100 

100 

3 e s c r i 7 z i c r. 

Iludstone, core  broken. 1 
I 

Sarldstone, l i 9 h t  grey ,  f i n e  t o  i;~;.diurii Sra ined ,  
niudstone 253.9 - 256.9,  core  r eccve r i  XI'. I 

I 
i l hds tone ,  dark g rey ,  with i n t e r h d d i n ; ;  cf i , i l t -  

s t o n e ,  occas iona l ly  t h i n  coal seiir.:s. 
Coaly s h a l e  265.0 - 266.G, 273.5 - 2 7 t . 5 .  
S i l t s t o n e  277.4 - 278.7, 2 2 . 2  - 287.9.  
Grc,ken co re  261.0 - 2G4.5, 27C.S - 271.9,  
273.3 - 276.0,  coal seam 27C.5 - 270.8. 

t 

Sandstone, l i g h t  cjrey, mediuiii t o  f i f i e  g ra ined ,  
occas ionf i l ly  t h i n  banus of s i l ts tone,  bedding 
70' wi th  core  a x i s .  
Coal sea- 337.7 - 330.3. 

Coal seam sampled, ED-19-2. 

Sandstone. 

Coal seam, sampled ED-19-3. 

Sandstone. 

Nudstone, d a r k  g r e y ,  occas iona l ly  with thin seai;is 
of c o a l ,  sandstone 360.3 - 361.0. Coal seai!i 

359.4 - 360.2. 

Saiidstone, l i g h t  g rey ,  medium (jraiiic'd, bedding 
G ~ O  witti core  a x i s ,  lower con tac t  p a r a l l e l  t o  
bedding. 

. . . / 4  



I $ I  

- *  frsa C" 

~~ 

391.1 393.3 

393.3 396.0 

396.0 399.5 

399.5 401.2 

401.2 416.3 

416.3 422.8 

422.8 431.0 

431.0 439.4 

439.4 455.0 

2.2 100 Coal seam saiiiplec;, ED-19-4. I 
i 
! 

S i l t s t o n e ,  grey,  f i n e  gra ined w i t k ,  f i . ,  Lands o f  ! 

I sandstone, occas iona l l y  smal l  p ieces G T  coal .  I 

I 

Sandstone as above. 
! 

Coal seam. 

! 
Sandstone, as'above, bedding €5' t o  core  a x i s .  
K i t h  i n te rbeds  o f  s i l t s t o n e ,  mudstore 412.0 - 
Lower con tac t  70' w i t h  core  axis.  

\ 

413.9. i 
i 

I 

! 

Mudstone, dark grey,  occas iona l l y  w i t h  coal  seams 
coa l  seam 421.0 - 421.4, core broken 417.8 - 
422.0, recovery  80%. 

Shaly sandstone, grey,  f i n e  s ra ined  w i t h  t h i n  

bands o f  shale and sandstone, bedding 65' w i t h  
co re  a x i s ,  fiiudstone 425.0 - 426.0. 

Lludstone, dark  grey,  w i t h  i n te rbedd ing  of li?kt, 
grey  sandstone, occas iona l l y  t h i n  sea8;ls G f  Coal, 
coal  seam 438.4 - 438.9. 

Sandstone, l i g h t  grey,  medium t o  f i n e  r~ i ' , : . - ,  

w i t h  hands o f  mudstone and s i l t s t o n e ,  I~~ULI. J 
i 

1 
443.0 - 4 K . 0 ,  447.8 - 451.0, broken corL < . : j . C  - 
446.0, coa l  seam 443.5 - 443.9. 

i 
. . ./5 



461.0 

481.1 

486.4 

4E7.2 

495.6 

502.6 

506.0 

511.7 

516.0 i 

I 

I 
I 
i 

j 539.3 

I 
1 

542.7 

461 .O 

481.1 

486.4 

487.2 

495.6 

502.6 

506.0 

511.7 

516.0 

539.3 

542.7 

546.1 

5.3 100 

~ 

Nudstone, dark g rey ,  coal seaiil 460.0 - 4G0.1. 

Sandstonc,  a s  above. Iludstone 476.8 - 477.2, 
coa ly  s h a l e  477.2 - 478.0, core  broken and 
recovery 60%. 

Coal seam, sampled EB-19-5. 

Mudstone. 

Sandstone, l i g h t  g rey ,  medium t o  f i n e  gra ined .  

Mudstone, dark g rey ,  w i t h  bands of sands tone ,  
coal  seam 501..8 - 502.2. 

Sandstone, a s  above. 

Fludstone, w i t h  coal seam 508.2 - 505.5,  Lr~k,efi 
co re  507.9 - 509.6, recovery 80%. 

Sandstone,  l i g h t  g rey ,  medium t o  f i n e  yra ined ,  
bedding p lane  65’ t o  core  a x i s .  

Fludstone, dark g rey ,  occasional lywi ti> very t h i n  
coal  seam, broken core 51G.O - 519.6, 521.0 - 
523.0, 523.0 - 525.5, 531.0 - 533.7, core  recovery 
75::, coal  seam 533.7 - 534.3. 

Sandstone, l i g h t  grey,  with t h i n  bands of  ii-iudstonel 
and s i l t s t o n e ,  lower c o n t a c t  g radua t iona l .  

i biudstone, with sniall p ieces  of coa l .  

. . / 6  



Foi l t sq?  R;;cv?ry 

f roa  t O  

546.1 548.7 

548.7 551.1 

551.1 553.5 

553.5 556.6 

556.6 568.5 

568.5 598.5 

590.5 603.6 

603.6 609.9 

609.9 614.8 

614.8 . 617.6 

617.6 629.0 

I 

1 629.0 639.0 

2.6 

2.8 

100 

100' 

D e s c r i > t i c n  f 

Coal seam, sampled ED-19-6. 

Coaly shale,  bad ly  broken core.  

S i l t s t o n e ,  grey,  f i n e  gra ined,  lower con tac t  

a t  65' w i t h  core ax is .  
I 

Sandstone, l i g h t  grey,  medium t o  f i n e  grained, 
cross bedding, bedding 65' w i t h  core  ax i s .  I 

I 

liludstone, dark  grey, w i t h  in terbands o f  sandstone 
broken core 559.0 - 561.5,563.6 - 567.8, recovery 
80%. 
Coal seam 565.3 - 565.9, coa ly  shale 566.4 - 
567.0. 

Sandstone, l i g h t  grey,  medium t o  f i n e  grained, 

mudstone 592.8 - 594.7. 

Mudstone. 

Sandstone, 605.0 - 607.8, s i l t s t o n e .  

S i l t s t o n e ,  dark  grey,  f i n e  gra ined.  

Coal seam, sampled EB-19-7. 

Sandstone, l i g h t  grey, medium g r a i n  
gra ined,  bedding 65' w i t h  core  a x i s .  

, f i n  

t4udstone. dark grey,  very  f i n e  gra ined.  i 

. . . / 7  



L C 3  A i l N I N G  L I M I T E D  

I 

P A r A  1 59  

I 

i 

Footagz 
* 60 I , rox 

639.0 645.0 

3xsva-y  
D e s c r i p t i c n  

Sandstone, l i g h t  g rey ,  medium t o  f i n e  g ra ined ,  
w i t h  t h i n  bands of  s i l t  and mudstone, bedding 

65' with core a x i s .  

End o f  ho le  a t  645 ' .  
Signed: G . C .  S i n g t - d i ,  A u g u s t  30,  1975. 



1 6 0  

E L i Q  M I N I N G  L I M I T E D  

DRILL HOLE: EB 19 
SANPLE NO.: 19-6 €6-19-7 
LAB. NO. : i91 3692 

SAMPLE INTERVAL ( f rom- to ;  1-548.7 614.8-617.6 
SEAM DESIGNATION: I 16 Seam 16 

RAM COAL 
INHERENT MOISTURE 
ASH 

VOLATILE MATTER 
FIXED CARBON 
SULPHUR 
HARDGROVE GR.INDEX 

S I Z E  FRACTION 
Y'x65M 
65MxO 

9.8 
9.6 

9.7 
9.3 
9.88 

> 

d.8 
d . 2 

CLEAN COAL (SIZE FRACTIOf 
1.5 SINK-FLOI 

YIELD ON k"x65M v .O 
TOTAL YIELD EXCL. 65M) 

ri. 4 

INHERENT MOISTURE ?. 3 
ASH j .1 

VOLATILE MATTER q.5 
FIXED CARBON 5.4 
SULPHUR 7.03 
PHOSPHOR I 

FS I , 
SOFTENING TEMP. (i 

r RESOLIDIFIC.TEKP. Y 

CONTRACTION 9 
D I  LATAT I O N  , 
G-VALUE .094 

0.8 
15.3 
27.7 
56.5 

1.09 
63 

95.5 
4.5 

83.6 

79.8 
0.9 
8.0 

32.3 
67.6 

1.11 

7 
366 
448 

23 

21 9 
1.089 



. 
E L C O  M I N I N G  L I M I T E D  r r -161  

DDH No.: EB 27 Size  o f  core: HQ T o t a l  depth:  951.0 ' 
6 3 . b  290.1 m 

Locat ton :  N 556,981.57 

w 68,516.90 
E l e v a t i o n  o f  
c o l l a r :  5128.81 

I 

1564 29 m 

D ip  o f  Hole:  -90 0 

0 Bear ing  " : - N 

Date of s t a r t i n g :  ~ o v .  18, 1975 
Date o f  complet ion:  Dec. 3, 1975 

Logging by: R.G. O g i l v i e  
on: Dec. 3, 1975 I 

Remarks: 



'7 

c 

.. 

.. 
I )  

0 13.0 

13.0 53.0 

53.0 124.0 

124.0 132.0 

132.0 144.5 

144.5 152.5 

152.5 166.0 

166.0 236.5 

236.5 313.5 

313.5 320.5 

320.5 332.0 

R x o v w y  

x c 
I e e t  

100 

100 

D e s c r i p t i c n  
~~ 

Overburden. 

Sandstone, crossbedded, some bands of mudstone, 
bedding angle  of 38' w i t h  ho r i zon ta l  a x i s .  

Ih~ds tone ,  some t h i n  c a l c i t e  veins, coa ly  i n  
p l aces  (max. t h i ckness  0 . 6 ' ) ,  some sandstone bands 

Sandstone, crossbedded. 

Mudstone, coaly near  roof of  coalseam. 

Coalseam, sample EB-27-1, pa r t ing  from 146.0 - 
14C.O. 

Ihds tone ,  some 0 .5 '  coa ly  segments. 

Sandstone,  crossbedded,  bedding angle  o f  [ L o  w i t h  
ho r i zon ta l  a x i s  a t  167.0,  il:eciur, g ra ined ,  non 
carbonaceous.  Some bands of  mudstone, more coaly 
a t  bottom 25 feet. 

Fludstone, minor bands of medium grained sandstone. 
Some s i l t s t o n e  bands. Near 280' mark equal amounts 
o f  mudstone and sandstone.  

Coalseam, sample EB-36-2, may be a l l  coaly s h a l e  
b u t  saiiipled anyway t o  be sure. 

Sandstone, crossbedded. 



332.0 339.5 

339.5 456.0 

456.0 460.5 

460.5 543.5 

543.5 551.5 

551.5 590.5 

590.5 598.0 

598.0 607.0 

607.0 653.5 

653.5 657.7 

657.7 748.2 

100 

100 

96 

100 

98 12.1 
12.3 

D e s c r i p i i c n  

Coal seam, sample EB-27-3. 

Fludstone, coa ly  f rom 349.5 - 352.0, 374.0 - 376.0, 
394.0 - 395.5, and 4G0.3 - 402.3. 

Coalseam, sample EB-27-4, smal l  p y r i t e  ve ins 
a t  457.5. 

Mudstone, massive nature,  some bands o f  sandstone. 

Coalseam, sample EB-27-5, p a r t i n g s  a t  544.1 t o  

544.7, and 549.0 - 550.5. 

Kudstone, c o a l y  f rom 574.0 - 577.0. 

Sandstone, crossbedded, bedding angle o f  42' 
w i t h  h o r i z o n t a l  ax i s .  

Coalseam, sample EB-27-6. 

Mudstone, some 0.5' coa ly  seams. 

Coalseam, sample EB-27-7, p a r t i n g  from 655.0 - 
656.0. 

Mudstone, some sandstone bands, sandstone band 
a t  
ax i s .  

€81.0. t edd ing  angle o f  34' w i t h  h o r i z o n t a l  

Coalseam, sample EB-27-8, p a r t i n g  750.0 - 
751.5, and 759.0 - 759.7. 

. . . /3 .. . .  . . .. . ._ - . 



760.5 784.5 

784.5 791.0 

791.0 814.0 

814.0 863.0 

863.0 938.5 

938.5 940.5 

940.5 951.0 

End: TO 951.0 

100 

D e s c r i p t i c n  

Mudstone, some s i l t s t o n e  bands. 

Sandstone, crossbedded, bedding ang le  of 35' 
w i t h  horizontal axis  a t  789.0. 

Mudstone, some s i l t s t o n e  bands. 

Sandstone, crossbedded, bands o f  coarser grained 
and f i n e r  grained material  of about equal amounts 
apiece. 

Mudstone, coaly from 863.0 - 864.3, some s i l t -  
stone bands, about the 900' mark. 

Coalseam, sarliple EB-27-9, hard coal 

Mudstone, s i l t s t o n e  bands  throughout. 

Shut down hole c.t 351.0, due to  lack of rods. 

Signed: R .  Ogilvie. 



i 

5.3 
29.4 
70.7 

0.09 
8-1/2 

390 

'1 65 

M d L C 0  M I N I N G  L I M I T E D  

.~ i 
I 
I - . 

. 

DRILL HOLE: .E8 27 
SAMPLE NO: EB-27-7 E $- 27 - 8 EB-27-9 EB-27-6 

598.0-607.0 653.5-657.7 748.2-760.5 
4893 4894 51 37 51 38 

938.5-940 .,= 

EB-27-1 

144.5-1 5 2 . 5  
4888 

EB-27-2 

313.5-320.5 
4889 

EB-27-3 , 

332.0-339.5 
4890 

E8-27-4 

456.0-460.5 
4891 

EB-27-5 

543.5-551.5 
4892 - LAB. NO: I 

SAMPLE INTERVAL (FROM-TO) (FT.) :  .~ 
t 

SEAM-DESIGNATION; Seam 14 Seam 13 Seam 13 Seam 1 2  Seam 12 Sean 10 Seam 1 0  Seam 10 Seam 9 

RAW COAL 
I N H E R E N T  M O I S T U R E  X ad 0.6 

9.2 
29.8 
60.7 

0 .69  
111 

0.5 
a 8  

27.5 
63.3 

0.46 
73  

95.4 
4.6 

93.3- 
8 9 . 0  

1 .o 
4.3 

29.5 
70.8 

0.07 
9 

374 
452 

27 
109 

1.060 

0.5 
17 .0  
26.8 
55.9 

73 
0.44 

0.3 
16.0 
27 .8 
56.1 

81 

96.6 
3.4 

1 .oo 

0.4 
40.5 
19.1 
39.7 

80 

91.8 
8.2 

0.56 ~ 

0.3 0 .3  
14.9 36.5 
25.0 22.8 
59.9 40.5 

0.52 0.78 
87 73 , .. 

0 .6  
25.3 
20.8 
53.6 

92 
0.48 

0 .4 
21.2 
21.2 
57.4 

89 
0.78 

ASH X d b  
VOLATILE MATTER X db 
FIXED CARBON X ad 
SULPHUR X db 
HARDGROVE GR.  I N D E X  

1 /4"x65H weight X 
65MxO weight % 

S I Z E  F R A C T I O N  
80.8 
16.2 

97.6 
2.4 

: 89.8 94.3 89.9 94.5 
~ 10.2 5.7 10.1 5.5 

CLEAN COAL ( S I Z E  FRACTION 

Y I E L D  1/4"x65M 
TOTAL YIELD.EXCL.65MxO 
INHERENT M O I S T U R E  
ASH 
V O L A T I L E  HATTER 
FIXED C A R B O N  
SULPHUR 

1.5 SINK-FLOAT S . G . )  
1/4"x65M; 

weight % 
weight X 
I ad 
% db 
X dab 
X dab 
I db 
X db 

OC 
OC 
X 
X 

93.0 
77.9 

2 ;o 
3.4 

32.5 
67.5 

0.06 
9 

366 
4 4 4  

30 
168 

1.072 

84.3 79.4 
76.7 

0 .8  
6 .2  

29.6 
70.5 

0 .10  
8 1 /2  

381 
4 5 5  

28 
198 

1.071 

58.2 
53.4 

1.1 
7 .O 

29.3 
70.9 

0 .08  
9 

394 
456 

16 
190 

1.066 

, 86.3 61.2 
I 77.5 57.7 

86.6 
77.9 

1.1 
5 . 2  

26 .O 

81.6 
77.1 

0.6 
6.2 

26.4 
73.5 

82.3 
0 .8  0.8 

6 .6  
29.0 
71.1 

.. 
4.1 

30.5 
t 69.4 74.1 

~ .. 
) . !' PHOSPHORUS 

FCT 
0.06 
9 

386 
456 

0.14 0.04 0.05 
9 9 9 

390 403 393 
. - _  
S O F T E N I N G  TEMP. 
R E S O L I D I F C .  TEMP 
C O N T R A C T I O N  
D I L A T A T I O N  
6-VALUE 

456 
7 

163 
1.077 

~~ ~ 

456 
16 

184 
1.070 

458 
25 . 
4 9  

1.021 

457  
26 

247 
1.065 

30 
185 

1.064 

. 



E L C O  M I N I N G  L I M I T E D  PAOC 166 

DDH No.:  E B  31 S i z e  of  core: H Q  Total  depth:  1250.6 ' 
63.5 381.4 in 

I 1  
t i  On  : 557,393.19 

* 70,472.54 
Elevat ion o f  
c o l l a r :  5434.21 ' 

1657.43 m 

Dip o f  Hole: -90 
Bearing " : - N o  

Date o f  s t a r t i n g :  O c t .  31, 1975 
Date o f  completion: tiov. 21, 1975 

Remarks: 



f rm t o  

0 13.7 

13.7 41.0 

41 .o 
I 
! 

! 

50.8 

I 

58.3 1 

61.6 

109.3 

~ 114.0 

125.2 

50.8 

58.3 

61.6 

109.3 

114.0 

125.2 

142.6 

97 

100 

98 

I Overburden 
1 lludstone 
I dark grey,  f i ne -g ra ined  

some cross-bedded sandstone bands 
co re  broken t o  top  of  coal seam 

Coal Seam 
sample No. ED-31-1 
no p a r t i n g s  seen 

Kuds tone 
coa ly  from 57.0 t o  58.3 

CoJ1 Seam - 
sample EB 31-2 

Muds tone 
! 
i numercus sacus tone  bands u p  t o  0 .6 '  max. th ickness  I 

sandstone bands a t  43' w i t h  ho r i zon ta l  a x i s  
i 

Sands tone  
cross-bedded 
carbcnaceocs 

'?uds tone  
cocly and f i s s i l e  from 123.0 - 125.2 

:oal - - ~ -  Scan 

;ainple C C  31-3 

I a r t i ng  froiii 126.0 - 126.5 

- 



~ 

IV.U 168 ; L L 3  h \ l N I N C  L I M I T E D  

t 

3 

f r a a  :0 

142.6 

225.2 

226.3 

1 239.5 

268.5 

286.0 

396.7 

225.2 

226.3 

229.1 

239.5 

268.5 

286.0 

3%. 7 

406.0 

100 

96 

09 

100 

i h d  s tone 
massive w i t h  some bands of s i l t s t o n e  throughout 

Coal Seam (minor )  

Flu& tone 

coa ly  and breaks e a s i l y  

Coal Seam 

sample EH-31-4 
no p a r t i n g s  

Muds tone 

some s i l t s t o n e  bands 

coa ly  froF: 265.5 - 267.0 

Coal Seam - 
sample EG-31-5 
no p a r t i n g s  

I W s  tone 

coa ly  and breaks e a s i l y  

coaly f rom 294.5 - 296.0 and 312.0 - 315.0 
and 331 - 0  t c  332.5 
s i  1 t s  tone 

areas where core i s  extremely broken 
bands throughout  

Eoa1 . __ Sean1 

r o o f  m a t c r i a l  i s  massive mudstone 
f l o o r  i s  i i ass i vc  inudstone 
10 p a r t i n g  i n  coal seam 

sal.iplc EG-31-6 

I 

1 

1 
I 

I 

! 
4 

I 
! 

! 

i 
i 

i 
i 
i 

j 

i 

i 

! 

! 

! 

! 
! 

i 
i 



406.0 

412.8 

41 5.2 

481.0 

, 485.5 

I 

I 
~ 5c9.3 

i 

I 
I , 

I 

4 

I 533.5 

I 
I 

1 630.0 

412.8 

41 5.2 

481.0 

485.5 

509.3 

533.5 

620. 0 

635.0 

100 

97 

h d  s ton e 
coa ly  from 411.0 t o  412.5 

- Sands tone 
beds a t  4G0 w i t h  ho r i zon ta l  ax i s  
c r o s s  bedded 

I Muds tone 
~ s i l t y  bands  th roughout  

minor coal seam from 445.6 - 446.5 anu 
451.0 t o  452.3 and 462.0 t o  464.C 

1 Coal Seam 
sample EG-31-7 
no p a r t i n g s  
roof m a t e r i a l :  f ine  g ra ined ,  cross-bedded sandston1 
f loo r  mater ia l  : massive mudstone 

Sands tone 
f i n e  gra ined ,  carbonaceous 
cross bedded 

Coal Seam 
sample EG-31-8 
pa r t ings  a t  531.0 - 532.3 
and other small p a r t i n g s  

iluds tone 
s i  1 t s t o n c  bands throughout  

Sands tone 
cross bedded 
-_ 

! 



PAGC 170 
- L C 3  h \ l N I N G  L I M I T E D  

f r m  t o  

635.0 

675.5 

708.0 

720.0 

1 763.0 

~ 778.5 

1 

j 787.0 
i 

I 
I 

I 

793.0 

675.5 

708.0 

720.0 

763.0 

778.5 

787.0 

793.0 

834.1 

CI fC2i n 

92 

75 

~~ 

tluds tone  
coa ly  from 672.5 - 675.5 
broken c o r e ,  some co re  not  recovered (approx. 0 . 5 ' )  

.___ 

Coal Seam 
sample ED-31 -9  
p a r t i n g s  a t  675.5 t o  676.8 
657.0 - 690.5, 693.6 t o  696.2 

h!stcne 
coa ly  a r e a s  throughout  

- Sands tone  
c r o s s  bedded 
beddins ang le  o f  45' wi t t i  ho r i zon ta l  a x i s  

muds t on e 
massive 

Coal Seam 
sanipl e EB-31-10 
_-- 

Muds tone  
massive 

Sands tone  
c r o s s  bedded 
bedding a t  53' w i t h  ho r i zon ta l  a x i s  a t  2 2 . 0 '  

1 

~ 

i 

I 
i 
i 
1 
! 

i 
i 
i 

! 

i 
! 

! 

! 



:\c;ovzry 

Frsni t o  

834.1 

858.0 

C64.0 

073.2 

386.0 

358.0 

864.0 

878.2 

886.0 

967.2 

973.3 

1031.t 

1048. E 

98 

97 

D e s c r i p t f c n  ! 

Mudstone 
I 

Coal Seam 

sample EB-31-11 
p a r t i n g  a t  858.4 - 859.0 

Fludstone 
coa ly  f rom 172.7 t o  877.0 

Sands tone 

cross bedded 
carbcnaceous 

coaly f rom C83.0 - 883.6 

Fludstone 

c o a l y  from 839.3 - 891.5 
and 923.0 t o  923.6 
some sandstone bands 

(max. 3.0 t h i c k )  

Sandstone 

cross-bedded 

carbonaceous 

Fludstone 

some bands o f  sandstone 

(max. 3.0' t h i c k )  

Coal Seam 

sample EB-31-12 

i 

I 

i 



Footage 

+ 
LO c 

I roc1 

1048.5 1050 

1050.0 1054 

1054.5 1058. 

1058.5 1183. 

1183.9 1216. 

1216.8 1250 

END T.O. 1250 
R.G.O. 

~ 

Rc.; s vz ry 
; e s c r i j t i c f i  7 i e z t  N I 

I j Coaly shale 

1 0.5' o f  core n o t  reccvered 
1 goes d i r e c t l y  i n t o  a s i l t s t o n e  

' then t o  a sandstone j ' S i l t s t o n e  

I very  broken 1 
I 

I 

! 
ve ry  s i m i l a r  t o  mudstone b u t  a d e f i n i t e  t e x t u r e  

coarsening 

G3 

Sands tone 
cross bedded 
bedding a t  46' w i t h  h o r i z o n t a l  a x i s  

Muds tone 
coa ly  from 1074.5 - 1075.2 
some sandstone bands (3.0 max. th ickness  

Sands tone 
cross bedded 
bedding angle o f  55' w i t h  h o r i z o n t a l  a x i s  

I 
I 

Coal Seam 
sample E6-31-13 
Some 

_____ 

core l o s t  because d r i l l e r s  were no t  d r i l l i n s  
f a s t  enough and t h e  coa l  was being washed away. 
Recovery gained w i t h  f a s t e r  d r i l l i n g .  Rods s tuck 
i n  t h i s  coal  seam, h o l e  abandoned and cemented. 



I 

-) 

The well was logged t o  the bottom of thc.  hole 
a f t e r  many atternpts and  days had passed by 
without success a t  recovering the stuck rods. 
100 f t  of rods and a 5 f t  core barrel plus 
other  items were cemented in the hole. The I 

reason fo r  the trouble was probably because 
the hole was making water a t  such a rapid 
pace tha t  the mud was di luted when  i t  i-eachec! 
the bottom thus l e t t i ng  the coal f a l l  : I :  ilc- hole  I 
and jamming the d r i l l i n g  apparatus beyonL recovery; 
Apprcx. 34' of coal was d r i l l e d  b u t  the bot tom , 

of the coal seam was never reached a n t  tiius the ! 

! 

Kootenay Sandstone Plember was n o t  e i tha- .  

R.G.O. 

I 

! 



1 P O L  

I 
E L C O  M I N I N G  L I M I T E D  

! 

D R I L L  H O L E :  EB 31 

SAMPLE NO.: 
LAB. NO.: 
SAMPLE INTERVAL (FROKTO) (n.1: 
SEAM DESIGNATION: 

. i  

i 
- 

1 

EB-3147 
4530.  

481.0i485.5 
Seam 3 

~ 8 - 3 1 - l o  -i 

778.5-787.0 4533 

Seam 7 

EB-31-1 ER-31-2 €8-31 -3  EB-31-4 EB-31-5 

41 .O-50.8 
4524 4525 45e6 4527 4528 

268.5-286.0 229.1 -239.5 58.3-61 - 6  125.2-1 42.6 
Seam 10 Seam 10 Seam 1 2  Seam 12 Seam 10 

EB-31-11 

858.0-864.0 
51.1 9 

Seam 6 

€6-31 -6 

396.7-406.0 
4529 

Seam 9 

EB-31-8 

509.3-533.5 
4531 

Seam 8 

EB-31-9 

675.5-708.0 Seam 8A 
4532 

EL!-31 -1 2 EB-31-13 

1031.0-1048.5 1216.8-1 250.6 ' 

51 20 51 21 

Seam 3 o r  4 Seam 2 

.. 

5 
R A W  MAL 

INHERENT MIISTURE Z ad 0.7 
15.7 
21.4 
62.5 

1.06 
107 

86.4 
13.6 

0.7 
31.7 

0.7 
25.4 
19 .0  
55.2 

87 
0.68 

0.7 
25.6 
18.0 
56 .O 

88 

90.5 
9.5 

0.70 

0.7 
~ 

0 . 6  
30.5 
17 .6  ' 
51.2 

85 

91 .0 
9 .0  

0.33 

0.6 
33.2 
24.1 
42.4 

73 

94.0 
6 .O 

0.37 

0.6 
22.0 
16 .O 
61.6 

0.52 
101 

92.2 
7.8 

0 . 3  
30 .5  
15 .6  
54 .0  

79 
0.33 

0.5 
24.2 
18 .3  
57.2 

0.35 
1.20 

0.8 
30.0 
16.8 
52.7 

83  
0.66 

0.6 
39.5 

; 14.3 
j 45.9 

0.50 
79 

12.8 
18.8 
67.7 

0.55 

ASH .- z db 
VOIATILE  HATTER % d b  
FIXED CARBON 1 Z ad 
SULPHUR X d b  
HARDGROVE GR. INDEX 

1/4"~65M weight X 
65MxO weight X 

S I Z E  FRACTION 

18.2 
49.7 

88 

90.7 
9 .3  

0.95 
93 

89 - 2  
10.8 

74 

90 .3  
9.7 

92.2 
7.8 

94.3 
5 .7  

92.9 
! 7.1 

91 .8  
8.2 

82.0 
18.0 

CLEAN COAL ( S I Z E  FRACTION 1/4"x65M; 
1.5 SINK-FLOAT S.G.) 

Y IELD 1/4"x65M weight X 
TOTAL YIELD, EXCL. 651.b.O weight % 
INHERENT M I S T U R E  X ad 
ASH % db 
VOLATILE MATTER X dab 
FIXED CARBON X dab 
SULPHUR X d b  
PHOSPHORUS x d b  
FS I 

CONTRACTION X 
DILATATION z 
GVALUE 

SOFTENING TEMP. OC. 
RESOLIDIFC. TEMP. OC. 

. 
64.0 
60.4 

1.1 
7 .1  

20.6 
79.4 

0.65 

5 
429 
468 ' 

13 

67 .O 
60.5 

1.4 
8.6 

23.2 
75 .3  

0.84 

8 1 / 2  
405 
462 

21 
69 

1.036 

70.3 
63.6 

1 .o 
8.1 

22.6 
77.3 

0.97 

8 
41 3 
468 

18 
2 2  

1.004 

88.5 
78.9 

1 .5  
5.6 

21.7 
79.1 

0.73 

7 
41 4 

12 
-1 2 

59.8 
55.1 

1.1 
7.2 

54.4 
51.1 

0.9 
9.2 

20.5 
79.6 

0.55 

3 1 /2  
423 
477 

12 

64.8 
59.0 

2.0 
8 .0  

20 .8 
79.3 

0.53 

6 1 / 2  
422 

1 2 .  
-1 2 

65 .O 
59.9 

3.1 
7.8 

20.7 
79.2 

0.79 

2 1 /2  
421 
450 

12 

~ 

67.8 
6 2 . 2  

73.5 
60.3 

1 .2  
7.1 

20.8 
79.3 

. 0.36 

82.9 
71.6 

61.8 
56 .O 

1.8 
5 .7  

25.9 
74.2 

1.27 

54.2 
50.4 

0.5 
16.2 

1.9 
6.1 

0 . 5  
8.6 

19.1 23.7 
75.8 

0.99 

. -~ 
22.1 
77.9 

0.83 

. . ~ ~  

21.2 
78.9 

.70 

. ~ . ~  

80.9  
0 .40  

I 
.. 9 

4 1  1 
457 

7 

9 
402 
457 

15 

8 
408 
475 

18 
28 

. 
1.017 

3 1 /2  
41 7 

8 1 / 2  
408 
476 

9 
407 
465 

20 
89 

1.044 

477 
21 

-21  
28 
12 

0.970 

- ! 

54 167 
1.043 1.057 

\ 
I 

.. . 

. . 



E L C O  M I N I N G  L I M I T E D  

DDH No.: EB 33 S ize  o f  core: H Q  T o t a l  depth:  631.0 ' 
63.5 nun 192.5 rn 

Locat ion :  N 555,120.90 
W 69,419.45 

E l e v a t i o n  o f  
c o l l a r :  5,159.18 ' 

1573.55 m 

Dip  o f  Hole: -90 
Bear ing  " : - N 0 

Date o f  s t a r t i n g :  
Date o f  complet ion:  oec. 12, 1975 

Dee. 4, 1975 

Logging by: R.G. O g i l v i e  
on: Dec. 12, 1975 

Remarks: 



L i 3  M i N I N G  L I M I T E D  

L 

.. 

to I 
I ron 

0 48.3 

48.3 63.5 

63.5 71.0 

71.0 166.7 

166.7 234.4 

238.2 287.0 

287.0 293.5 

293.5 366.4 

366.4 372.7 

R x o v a - y  

f e e t  5: 

3.6 
jTS 

5.5 
E 3  

i .  0 
j.3 

95 

100' 

95 

I 
I D e s c r i p t i c n  
I 

I ,  

~~~~~ 

i 
Overburden. 

Mudstone, some smal l  sandstone bands. 

Sandstone, c ross  bedded, some mudstone bands. i 

Mudstone, coa ly  f rom 115.0 t o  116.0 and 138.5 t o  i , 
I 
I 

141.0. 
Some sandstone bands (Max. th ickness  2.0'). 

Sandstone, medium t o  coarse gra ined.  Crossbedded. 
Bedding angle o f  30' w i t h  h o r i z o n t a l  a x i s  a t  
168.0. Abundant p y r i t e  i n  coa ly  p o r t i o n s ,  some 
appear t o  be d isseminated and a l s o  assoc ia ted  w i t h  
the  c a l c i t e  ve ins  be ing  l o c a t e d  on t h e  pe r ime te r  01 

t h e  ve ins.  
Some p o r t i o n s  a r e  ve ry  pure sandstone and genera l lq  
noncarbonaceous except  f o r  a few carbonized p l a n t  
remnants. 

Coalseam, sample EB-33-1, smal l  p a r t i n g s  t o t a l l i n g  

0.7'. 

Mudstone, coa ly  f rom 270.5 - 273.4. 

Coalseam, sample €8-33-2, p a r t i n s  t o t a l  3.0'. 
Hard coa l .  

Mudstone, some t h i n  sandstone bands. 

Coalseam, sample €6-33-3. 

. * . / 2  



372.7 420.5 

420.5 468.3 

468.3 487.3 

437.3 534.0 

534.0 620.0 

620.0 ? 

631.0 T.D.  

Rxovzry  

f ee t  % 

98 18.7 - 
19.0 

100 10.0 
10.0 
:of recovered 
coa l )  

D e s c r i p t i c n  

Sandstone, crossbedded. Bedding angle of .Zoo 
with horizontal axis  a t  304.0, coarse grained. 

Mudstone, massive and contains some t h i n  
sandstone bands. 

Coalseam, sample EB-33-4. Small partings to t a l l i ng  
0.5'.  

Mudstone, coaly from 532.3 - 534.0. 

Sandstone, crossbedded, bedding angle o f  30' with 
horizontal axis  a t  551.0. 

Coalseam, sample EB-33-5. 

Hole was abandoned on December 1 2 ,  1975 due to  
over abundance of natural water i n  hole. 

Signed: Rodney Ogilvie. 



M I N I N G  L I M I T E D  

1 7 8  
PAGE 

DRILL HOLE: EB 33  
SAMPLE NO.: 
LAB. NO.: 
SAMPLE-INTERVAL ( F R O M - T O )  ( F T . ) :  
S E A M  DESIGNATION: 

RAW COAL 
INHERENT M O I S T U R E  % a d  
A S H  '% db 
VOLATILE MATTER Z db 
FIXED C A R B O N  X a d  .- - - 
SULPHUR % db 
H A R D G R O V E  GR.  I N D E X  

S I Z E  FRACTION 
1 /4 "x65M 
65MxO 

w e i g h t  % 
w e i g h t  % 

CLEAN COAL ( S I Z E  FRACTION 1/4"x65M; 
1.5 SINK-FLOAT S.G. )  

YIELD 1 / 4 " x 6 5 M  w e i g h t  % 
TOTAL YIELD,EXCL. 65MxO w e i g h t  % 
INHERENT MOISTURE % a d  
ASH X db .. - - 
VOLATILE MATTER % dab 
FIXED CARBON % d a b  
SULPHUR % db 
PHOSPHORUS % db 
F S I  
SOFTENING TEMP. O C  
RESOLIDIFC. TEMP. O C  
CONTRACTION x 
DILATATION % 
G-VALUE 

EB-33-1 

234.4-238.2 
51  39 

Seam 1 6  

0 .6  
57 .0  
15.6 
27.2 

60 

92.5 
7.5 

0.37 

32.2 
29.8 

1.1 
8.6 

26.9 
73.2 

0 .68  
0.11 
9 

389 
456 

22 
110  

1.056 

EB-33-2 

287.0-293.5  
5 9 7 0  

Seam 1 6  

0 .7  
52 .4  
19 .7  
27.8 

0 .31  

95.5 
4.5 

41 .3  
39 .4  

0.8 
8.1 

32.1 
68.0 

0 .53  
0 .14  
9 

381 
454 

1 2  
25 

1.086 

EB-33-3 

366.4-372.7 
5971 

Seam 16 

0.9 
51  .5 
17 .6  
30.7 

0.76 

94.9 
5.1 

43.1 
40 .9  

0.8 
8.3 

29.8 
70.3 

1.26 
0.09 
9 

379  
455 

18 
2 3 9  

1.085 

EB-33-4 

468.3-487.3 
5 9 7 2  

Seam 1 5  

0.9 
25 .O 
22.8 
51.7 

0 .46  

87 .5  
12 .5  

85.3 
74.6 

1 .8  
4.3 

28.8 
71 .2 

0.64 
0 .04  
9 

383 
452 

2 6  
9 3  

1.049 

EB-33-5 
5 9 7 3  

620  .O- 
Seam 

0.9  
10.3 
23.7 
65 - 4  

0.37 

90.6 
9 - 4  

92.5 
83.8 

0.7 
4 .O  

25.8 
74.2 

0.44 
0.02 
9 

388  
458 

2 4  
61  

1 .037 



E L C O  M I N I N G  L I M I T E D  PAQC 1 7 9  

DDH No.: E B  36 Size o f  core: HQ, NQ Total depth: 1516.0 ' 
63.5147.6 462.4 m 

Location: N 555,432.31 
W 70,886.76 
Elevation of  

I 

5520.30 
1683.69 m 

Dip of Hole: -90 0 

Bearing " : - N 0 

Date of s t a r t i n g :  
Date of completion: 

Nov. 24, 1975 
Jan. 13,  1976 

Logging by: R.G. Ogilvie 
I Jan. 13, 1976 on : 

Remarks: 



L 

3 

Footagz 

f r o 3  t o  

0 16.2 

16.2 86.0 

86.0 101.0 

101.0 108.0 

108.0 120.0 

120.0 128.0 

128.0 139.0 

139.0 157.3 

157.3 162.5 

162.5 241.5 

241.5 245.0 

245.0 ,301 .O 

301.0 308.7 

308.7 345.0 

Rxovzry 

10.5 
15.0 

10.3 
12.0 

9.2 
11 .0  

5.2 
5.2 
- 

3.3 
3.5 

7.5 
7.5 
- 

70 

86 

84 

100 

94 

100 

D e s c r S p z i c n  

Overburden. 

Mudstone, core very broken. Coaly a t  61.0 mark. 
Some core not recovered (1 .5  out o f  4.0 re- 
covered r i g h t  above coal seam. 

Coalseam, sample EB-?6-1. 

Mudstone. 

Coalseam, sample EB-36-2, par t ing from 117.0 - 
119.0. 

Mudstone. 

Coalseam, sample EB-36.3 

Mudstone, core not broken so badly. 

Coalseam, sample EB-36.4. 

Mudstone, some small bands of sandstone. 

Coalseam, sample EB-36-5. Core broken above seam. 

Fludstone, s i l t y  zones coinnon. 

Coalseam, saiiiple EB-36-6, parting frorii 305.0 t o  
306.0. 

Mudstone, coaly from 310.0 t o  312.2, and 335.5 t o  
337.0. 

< . . . /2  



< 

_3 

.. 

... . .  

Foozagc 

roa t o  

345.0 351.3 

351.3 390.0 

390.0 405.0 

405.0 463.0 

463.0 478.0 

478.0 564.0 

564.0 581.0 

581.0 600.0 

600.0 606.5 

606.5 657.3 

Rec ovcry 

f e e t  % 

6.3 
6.3 

15.0 
15.0 

1.5 
5.0 

14.3 
17.0 

1.7 
z-5 

100 

100 

10 

84 

26 

D e s c r i p t i c n  

Coalseam, sample E8-36-7. Parting from 346.5 - 
348.0. 

Mudstone, coaly from 382.0 t o  384.0. 

Coalseam, sample EB-36-8. 

Mudstone, some s i l t s t o n e  bands. Core qu i t e  broken 
around 450.0 mark. 
Coaly from 412.3 to  414.5. 

Coalseam, sample E8-36-9. 

Mudstone, coaly from 488.4 - 489.7. Very broken 
core from 541 .O to  547.0 (Fault  zone). 
Core consis ts  of rounded pebbles of which some 
g r a b  samples were taken. 
Unbroken core above coal seam. 

i 

I 
! 

Coalseain, sample EB-36-10. Coal i s  very expansive 
and gassy. Bottom o f  seam l i e s  on massive 

j 

muds tone. i 

j 

I 

! 

Mudstone, small coal seam a t  587.0 to  588.2. 
Some other small shaly coal seams, 

Coalseam, sample ED-36-11. Some small parting t o t a l -  
l i ng  0.4'. I 

Fludstone, some small coalseams (0.8 max. thickness). '  

i 

.. . / 3  
....... __I_. . . . . . . . . . .  . . . . . .  - 



182 

i o o t a g z  

t o  L roiil 

657.3 673.7 

673.7 759.0 

759.0 779.8 

779.8 800.0 

800.0 812.0 

812.0 868.0 

868.0 885.2 

885.2 1008.0 

1008.0 1047.0 

1047.0 1115.2 

1115.2 1124.0 

1124.2 1166.3 

Rccovzry 

f e e t  I! 
16.0 
16.4 

20.2 
20.8 
- 

9.8 
2.0 
- 

13.0 
17.2 

I ?, 

%.5 rn 

98 

97 

82 

76 

97 

~~ ~ 

D e s c r i p t i o n  

Coalseam, sample EB-36-12. P a r t i n g  f rom 659.8 - 
661.3. 

Mudstone, f requent  sandstone bands, t h i n  coa ly  
areas throughout.  

Coalseam, sample EB-36-13. p a r t i n g  768.0 t o  
769.0. 

Muds tone. 

Coalseam, sample EB-36-14. Some smal l  p a r t i n -  
t o t a l l i n g  0.9'. 

Mudstone, some sandstone bands. 

Coalseam, sample EB-36-15. P a r t i n g  froin SG0.5 
t o  871.0. 

Mudstone, some sandstone bands. 

Coalseam, sample ED-36-16. S o f t  coal .  
Small p a r t i n g s  t o t a l l i n g  2.0'. 

Mudstone, coa ly  from 1103.0 t o  1105.5. 

Coalseam, sample E6-36-17. Small p a r t i n g s  t o t a l l i n s  
1.0. 

Sandstone, crossbedded. Bedding ang le  o f  32' 
w i t h  h o r i z o n t a l  a x i s  a t  1145.0. 

-14  
- . _. .~ 



Fooagc.  

t o  2 
I roa 

1166.3 1202. 

1202.0 1210. 

1210.0 1309. 

1309.5 1329. 

1329.0 1449.1 

1449.0 

1449.0 1492.1 

1492.0 1506.( 

1506.0 1516.0 

End: T.D. 1516 

82 8.2 Jim 

95 18.5 
19.5 

D e s c r i p t i o n  

Muds tone. 

Coalseam, sample EB-36-18. 

Mudstone, massive and relatively sandstone-free. j 
i 

Coalseam, sample EB-36-19. Parting at 1317.4 to 
! 

1318.6, and other small partings totalling 
1.5. 

1 

i 

Mudstone. 

Sandstone, crossbedded, coarse grained. 

Sandstone, crossbedded. Medium to coarse grained. ' 

Coaly shale and coalseam, only 1.0 of 14.0 of core 
recovered. 
The other 13.0 was probably a coal seam (according 
to the drillers). All the coal was ground up and 
dashed away due to the "H" bit and/or core barrel 
inscrewing and drilling in front of the 
' N "  bit. 

iandstone, coarse grained, 4.0 of core not 
-ecovered. 

iigned: Rodney Ogilvie. 





E L C O  M I N I N G  L I M I T E D  “JC 1 85 

DDH No.: EB 39 Size o f  core: HQ Total depth:  600.0 ’ 
63.5 ,,,,,, 183.0 ,,, 

Location: N 553,166-50 
W 69,830.99 
Elevation o f  
co l l a r :  5,154.86 ‘ 

1,572.23 

Dip o f  Hole: - g o 0  
Bearing ” : - N 0 

Date o f  s t a r t i n g :  
Date o f  completion: 

Dec. 13, 1975 
Jan. 9,  1976 

Logging by: R.G. Ogilvie 
on: Jan. 9 ,  1976 8 ,  

Remarks: 



Footagz 
-~ 

t o  1 roz 

0 62.5 

62.5 77.0 

77.0 96.0 

96.0 108.3 

108.3 110.5 

110.5 120.0 

120.0 171.0 

171.0 174.0 

174.0 180.0 

180.0 188.0 

188.0 228.0 

228.0 240.0 

240.0 260.0 

260.0 288.0 

288.0 336.5 

336.5 391.0 

391.0 429.0 

429.0 443.0 

R x  o w  ry 

f e e t  z 

i6.0 
9.0 

!.2 
r 2  

1.0 rn 
'.7 rn 

i2.0 
2.0 

84 

100 

100 

96 

100 

D e s c r i p t i c n  

Overburden. 

Fludstone. 

Coalseam, sample EB-39-1. Small partings totalling 
0.5'. 

Mudstone, some sandstone bands. 

Coalseam, sample EB-39-2. 

Sandstone, crossbedded. Bedding angle of 32' with 
horizontal axis at 119.0. 

Ftudstone, some sandstone bands. 

Coalseam, sample EB-39-3. 

Sandstone, crossbedded. 

Coalseam, sample EB-39-4, small sandstone partings 
totalling 0.5'. 

Sandstone, crossbedded,coarse grained. 

Coalseam, sample EB-39-5, partings totalling 2.0'. 

I:uds tone. 

Sandstone, crossbedded. Bedding angle of 40' with 
horizontal axis at 282.0'. Coarse grained. 

Mudstone, some sandstone bands. Coaly from 233.0' 
to 289.4' and 301.0' to 302.0'. 

Sandstone, coarse grained sandstone, not crossbedde 
while finer grained sandstone is crossbedded. 
Coaly from 355.0 to 356.8. Some siltstone bands. 

Mudstone, some siltstone bands. Coaly from 331.0 tc 
392.3. 

Sandstone, crossbedded. 

... / z  



Footag? 

froa t o  
- 

443.0 449.0 

449.0 457.3 

457.3 485.0 

485.0 503.5 

503.5 535.0 

535.0 547.0 

547.0 574.0 

End: T.D. 600 

R x o v c r y  

f e e t  % 

.7 

.o - 

D e s c r i p t i c n  

Coalseam, sample EB-39-6. Hard coa l .  

S i l t s t o n e ,  abundant c a l c i t e .  

Sandstone, crossbedded. Bedding angle of 55' w i t h  
h o r i z o n t a l  a x i s  a t  483.0. 

Mudstone, some s i l t s t o n e  bands. 

Sandstone, crossbedded. 

Mudstone. 

Coalseam, sample EB-39-7. S o f t  and b r i g h t  coal .  
L i t t l e  o r  no p a r t i n g s .  Mudstone. Coaly f rom 
582.6 - 584.0. 

Signed: Rodney O g i l v i e .  



E L C O  M I N I N G  L I M I T E D  
. i 

- 
E8-39-6 * EB-39-7 

443.0-449.0 547.0-574.0 
6620 6621 

Seam 15 Seam 16  

D R I L L  H O L E :  E B  39 
SAMPLE NO.: 
LAB. 110.: 

i 
-. EB-39-2 E8-39-3 EB-39-4 d8 - 39- 1 

5983 5984 5985 5986 

Seam 18 Seam 18 Seam 1 7  Seam 17 
180 .O-188 .O  171 .O-174.0 7,7.0-96.0 108.3-1 10.5 

EB-39-5 

228.0-240.0 
5987 

Seam 1 7  

-. . - - . . - - 
SAMPLE I N T E R V A L  (FROM-TO) (FT.):  
SEAM DESIGNATION: 

RAN COAL 
I N H E R E N T  MOISTURE X ad  

X db 
X d b  
X a d  
X db 

1 .o 
Zl.8 
26.5 
s1.2 

17  
0.51 

0.9 
40.0 
22.6 
37.1 

6 3  

95.6 
4.4 

0.52 

0.8 
42.2 
22.7 
34.8 

61 
1.48 

0.7 
46.7 
16.6 
36.4 

67 

94.2 
5.8 

0.37 

0.9 
50.5 
18.9 
30.4 

56 

96.2 
3.8 

0.30 

0.7 
70.8 
12 .0  

i 17.1 1 56 
0.37 

1 .Q 
7.6 ASH 

VOLATILE MATTER ~ .. 

26.8 
65.0 

0.89 i 

- 
FIXED CARBON 
SULPHUR 
H A R D G R O V E  G R .  I N D E X  

SIZE FRACTION 
1/4"x65M 

.65MxO 

88 

w e i g h t  % 
w e i g h t  X 

92.2 
7.8 

$8.0 
71.9 

2.9 
4 - 0  

32.4 
67.8 

0.62 
0.05 
8 1 / 2  

385 
446 

23 
1 8 3  

-1.060 

94.7 
5.3 

94.6 93.4 i 5.4  6.6 I 

CLEAN COAL (SIZE FRACTION 1/4"x65?(; 
1.5  SINK-FLOAT S.G.) 

I 

- ,  
I 
I 

, 22.0 
20.8 

I 0.4 
6.6  

28.1 
71.8 

0.47 
0.05 
8 

374 
460 

29 
68 

1.043 

55.6 
53.2 

1 .2  
5 . 4  

31.6 
68.6 

. 0.88  
0.04 
7 1 / 2  

385 

49.4 
46.8 

1.3 
6 .3  

33.3 
66.7 

49.1 
46.3 

1.2 
5 . 4  

28.0 

35.8 94.0. 
87.8 

Y I E L D  1/4"x65M ueiaht I 
TOTAL YIELD, E X C L .  65HxO 

weight  .. - . =..- % - 
% ad  INRERENT MOISTURE 34.4 

1.2 
5 .oo 

31.3 
68.8 

1 .o 
3.1 

29.0 
- 1  ASH 

VOLATILE MATTER 
FIXED C A R B O N  

% d b  
X d a b  
'z dab 72.2 71 . O  

1.09 
0.03 
9 

392 

. _ _ _  
SULPHUR X d b  
PHOSPHORUS % db 
FSI 

O C  . SOFTENING TEMP. 
RESOLIDIFC. TEMP. OC . 
CONTRACTION X 
DILATATION % 
G -  V A L U E  

3 
~ ~~ 

1 .46  0.51 0.54 I . - .. ~.~ 

0.12 0.1 3 
8 1 / 2  3 112 

379 396 

0.13 
I3 

382. 
4 5 5  

19 
21 1 

1.078 

I 

453 
1 2  

450 4 5 5  453 
27 

143  
1.052 

.- - 

22  
253 

1.078 

11 
18 

1.01 7 

.-  
200 

1.078 



PAQL 1 8 9  E L C O  M I N I N G  L I M I T E D  

DDH No.: E B  42 S i z e  o f  core: HQ Total  depth: 370.0 ‘ 
63.5 112.9 m 

Location: N 553,475.43 
w 71,298.83 

Elevation o f  
col la r :  59607.25 I 

1,710.21 m 

Dip o f  Hole: -90 
Bearing ” : - N 0 

Date o f  starting: Jan.  10, 1976 
Date of completion: Jan.  14,  1976 

Logging by: R . G .  Ogilvie 
on: Jan. 14,  1976 

Remarks : 



.^^ - 
L 2 3  h \ i N I N G  L I M I T E D  

i o o t a g e  

froa t o  

0 30.0 

30.0 81.6 

81.6 99.2 

99.2 162.0 

62.0 190.0 

90.0 227.5 

27.5 241.5 

41.5 245.0 

45.0 264.0 

64.0 278.0 

78.0 285.0 

85.0 315.5 

15.5 320.0 

20.0 326.0 

Rziova-y 

f e z i  % 

7.0 
7.6 

1 .5  
4.0 
- 

6 .8  
7.0 
- 

5.0 
5.0 

96 

82 

97 

100 

~~ 

O e s c r i p i i o n  

- 

verburden. 

Mudstone,some small sandstone bands. 

Coal seam, sample EB-42-1, small pa r t ings  t o t a l l i n g  
24'. 

Mudstone, some small sandstone bands. 

Sandstone, c ros s  bedded. Bedding angle  of 48O w i t h  
hor izonta l  a x i s  a t  174.0' .  

Mudstone, coaly from 198.5' t o  200.0' 

Coalseam, sample EB 42-2, small pa r t ings  t o t a l l i n g  
3.0 ' .  

Muds tone.  

Sandstone, c r o s s  bedded. 

Muds tone.  

Coalseam, sample EB-42-3, p a r t i n g s  t o t a l l i n g  1 .0 ' .  

Mudstone. 

Coalseam, sample EB-42-4. 

Mudstone. 

. . . /2  



Re c o vz ry 

,26.0 329.8 

29.8 370.0 

:nd 
'.D.= 370.0' 

~ 

' e e t  x 
~ 

100 3.8 - -.,, 
3.0 

PAGC 1 9 1  

D e s c r i p t i c n  

Coalsean, sample EB-42-5. 

Mudstone, coaly from 346.8 - 349.0 

igned: Rodney Ogilvie 



1 9 2  

M I N I N G  L I M I T E D  PAGE 

DRILL HOLE: EB 42  
S A M P L E  NO.: 
LAB. NO.: 
S A M P L E  INTERVAL (FROM-TO) (FT.): 

SEAM DESIGNATION: 

E B - 4 2 - 1 

8 1 . 6 - 9 9 . 2  
6611 

Seam 1 5  

EB-42-2 

227 .5 -241 .5  
661  2 

Seam 1 4  

EB-42-4 EB-42-3 

2 7 8 . 0 - 2 8 5 . 0  31 5 . 5 - 3 2 0 . 0  
661  3 6614 

Seam 1 3  Seam 1 3  

EB -42  -5 

326 .0 -329 .8  
6 6 1 5  

Seam 1 3  

RAW COAL 
I N H E R E N T  M O I S T U R E  % a d  
A S H  % db 
V O L A T I L E  MATTER % d b  

0 . 9  
47 .0  

0 .6. 
9 . 6  

1 8 . 3  

0 . 6  
2 9 . 8  
1 9 . 2  

0.9 1 .o 
68.6 
11  .a 
19.4 

64  
1 . 0 8  

9 2  .O 
8 . 0  

4 2 ; i  
1 6 . 3  1 6 . 0  

36.6 

7 5  

8 8 . 7  
1 1 . 3  

0 . 5 9  
F I X E D  C A R B O N  X a d  
S U L P H U R  % db 
H A R D G R O V E  GR. INDEX 

1 /4"x65M w e i g h t  % 
65MxO w e i g h t  % 

SIZE F R A C T I O N  

71 .7  
0 .44  

11 1 

50 .7  4 1 . 3  

9 8  
0 . 5 7  0 .74  

8 7  

8 9 . 3  8 2 . 6  
1 0 . 7  1 7 . 4  

8 4 . 9  
15 .1  

CLEAN C O A L  (SIZE FRACTION 1/4"x65M; 

Y I E L D  1 /4"x65M w e i g h t  % 
T O T A L  YIEL0,EXCL. 65MxO w e i g h t  % 
I N H E R E N T  M O I S T U R E  % a d  
A S H  % bd 
V O L A T I L E  MATTER % dab 

1 . 5  SINK-FLOAT S.G.) 
4 7 . 5  
42 .1  

1 . 6  
4 . 9  

9 1 . 5  
7 7 . 7  

1 . 2  
6 . 3  

2 0 . 8  
7 9 . 2  

6 8 . 2  
6 0 . 9  

0 . 6  
9 . 2  

28.7 

49.2 1 9 . 4  
1 7 . 8  40 .6  

1 .1  
8 . 9  

24.7 

.. _ _  
1 .o 
8.9 

20 .6  26.1 
7 4 . 0  

0 . 8 4  
F I X E D  CARBON 
S U L P H U R  
P H O S P H O R U S  

X dab 
% d b  
% db 

7 1 . 3  
0 . 9 9  
0 . 0 7  

75 .4  
0 .92  
0.11 
8 1 / 2  

5 7 . 4  . . .~ 

0 .45  
0 . 0 7  

2.76 
0 .04  
a 1 1 2  

0 . 0 7  
9 

3 9 9  
454 

25 
8 4  

1 .036  

FS I 
S O F T E N I N G  TEMP. O C  

8 1 / 2  
41 7 
470  

24 
20  

0 .995  

9 
392  
4 6 0  

2 3  
1 5 5  

1 . 0 6 3  

41 0 41 0 
474 

29 
RES0LIDIFC.-TEMP. O C  
C O N T R A C T I O N  % 
D I L A T A T I O N  % 

459 
27 
37 

1 . 0 0 9  
6 
0 . 9 9 5  G-VALUE 



E L C O  M I N I N G  L I M I T E D  PAO. 193  

DJIi No.: EB 47 Size o f  core: HQ Total depth :  1186.0 ' 
63.5 mm 361.7 m 

Location: N 553,681.39 
W 72,277.40 
Elevation o f  
co l l a r :  5807.06 ' 

1771.15 m 

D i p  o f  Hole: -90' 
Bearing " : N 0 

Remarks: 



- 
E L C O  M I N I N G  L I M I T E D  rr0.194 

DIAMOND DRILL CORE LOGGING SHEET 

DOH No. ED 47 
============I 

Footage 

from t o  

0 15.0 

15.0 70.0 

70.0 97.0 

97.0 109.0 

109.0 125.0 

125.0 128.0 

128.0 244.0 

244.0 268.0 

268.0 288.5 

288.5 310.0 

310.0 440.5 

Recovery 

f e e t  % 

3.0 
3.0 

3.0 
4.0 

100 

95 

D e s c r i p t i o n  

Overburden. 

Sands tone, crossbedded. 

Muds tone. 

Sands tone, crossbedded. 

Mudstone, 2.C ' o f  core  miss ing  a t  123.0' 
( c o a l ) .  1 .0 '  o f  coal  recovered b u t  no t  
enough f o r  sample. 

Coalseam. Sample EB-47-1. Some massive p y r i t i c  

sec t i ons  (over  a 2 i n c h  s e c t i o n  a t  127 ' ) .  

Mudstone. Coaly f rom 136.0 - 137.0' and 
188.3 - 217.5' and a t h i n  s t r i n g e r  a t  
236.0'. 

Coalseam. Sample EB-47-2. Small pa r t i ngs  
t o t a l l i n g  2 .0 ' .  Gradat ional  f o o t w a l l  contact .  

Mudstone, some 0.3' - 0.5' coa l  s t r i n g e r s .  
S l i ckens ides  a t  272.0'. 

Sands tone. Crossbedded, i n  t e r l a y e r e d  t h i n  
mudstone bands. 

Mudstone. Coaly f rom 343.0 - 344.5'. Soiiie 

sandstone bands. Numerous t h i n  coaly  s t r i n g e r s .  



E L C O  M I N I N G  L I M I T E D  

DIAFIOND DRILL CORE LOGGING SHEET 
DDH NO. EB-47 
============I 

Footage Recovery 

f rom t o  

440.5 449.5 

449.5 520.0 

520.0 534.0 

534.0 585.0 

505.0 599.0 

599.0 609.6 

609.6 615.0 

615.0 663.0 

663.0 684.0 

604.0 744.0 

744.0 760.5 

760.5 788.0 

788.0 860.0 

f e e t  % 

8.6 
9.0 
- 

13.0 
14.0 

5.0 
5.4 
- 

15.0 
21 .o 

13.5 
16.5 

95 

92 

92 

71 

81 

D e s c r i p t i o n  

Coalseam. Sample EB-47-3. Hard, d u l l  coal  

Muds tone. 

Sandstone. Crossbedded. Medium gra ined w i t h  some 
coarse gra ined secticins. 

Mudstone. Some 0.5 - 1.0 ' bands o f  sandstone. 

Coalseam.Sample EB-47-4. Small pa r t i ngs  t o a l l i n g  

0.5'. 

Fluds tone 

Coalseam, Sample EB-47-5. 

Mudstone, some 0.2' coal  s t r i n g e r s .  

Coalseam, Sample EB-47-6. 

P a r t i n g  f rom 681.6 *Lo 662.9'. 
Other p a r t i n g s  t o t a l l i n g  1.5 ' .  

Yudstone, some f i ne -g ra ined  sandstone bands 

Coalseam. Sample EB-47-7. Pa r t i ngs  747.1 - 749.6 

754.0 - 759.5. 

Mudstone. 

Sandstone. Some smal l  ( 0 . 3 ' )  coal  s t r i n g e r s .  
Medium-grained, carbonaceous. Bedding angle 
o f  25' w i t h  h o r i z o n t a l  a x i s  a t  835.0'. 



E L C O  M I N I N G  L I M I T E D  

DIAMOND D R I L L  CORE LOGGING SHEET 
DDH No. ED-47 
============= 

Footage 

from t o  

860.0 963.0 

963.0 972.0 

972.0 1038.0 

1038.0 1046.0 

1046.0 1053.0 

1053.0 1067.0 

1067.0 1081.3 

1081.3 1095.0 

1095.0 1118.0 

1118.0 1162.0 

1162.0 1177.0 

1178.5 1186.0 

Ind: T .D.  1186, 

Recovery 

eet  % 

7.8 
9.0 

2.7 
7.0 

1 .o 
x7 

86 

38 

80 

PAOC 1 96 

D e s c r i p t i o n  

Mudstone. Some 0.8' max. coal s t r inge r s .  
Coaly a t  891.5 - 892.5 and 907.5 - 910.0. 
Medium-grained sandstone band a t  900.0. 
Fine-grainei sandstone band a t  928.0. 

Coalseam. Sample EB-47-8. 

Mudstone. Some coal s t r inge r s  0.5' max. 

Sandstone. Crossbedded, medium-grained. 

Coalseam. Sample EB-47-9. 

1li;dstone. 

Szndstone, crossbedded, f ine-grained. 

Coalseam. Sample EB-47-10. 
Parting 1089.0 - 1093.5. 

Mudstone. Interlayered coarse-grained sandstone. 

Sandstone. Kootenay Sandstone. Coarse-grained, 
bedding angle o f  43' with horizontal ax is  
a t  1121.0. 

S i l t s tone .  Interbedded sandstone bands. 

Sandstone, Kootenay Sandstone. 

Signed: Rodney Ogilvie. 



i .  

L d L C 0  M I N I N G  L I M I T E D  
1 

. 
i 

i DRILL HOLE: EB 47 
SAMPLE NO.: 
LAB. NO.: 

SEAM DESIGNATION: 
SAMPLE INTERVAL (FROM-TO) (FT.) : 

EB-47-2 EB-47-3 EB-47 -4 EB-47-5 EB-47-6 EB-47-7 E 8-47- 8 EB-47-9 EB-47 -10 

244.0-268.0 440.5-449.5 609.6-615 . O  663.0-684.0 744.0-760.5 963.0-972.0 585.0-599.0 
72113 7219 7220  7221 7222 7223 7224 1 0 4 6  7225 .D-1053 .O  1081.3-1095 7226  .O 

Seam 7 Seam 6 

EB-47-1 

1 2 5  .O-128 . O  
721 7 

Seam 1 2  Seam 10 Seam 9 Seam 8 Seam BA Seam 4 Seam 3 Seam 2 
I 

I 

RAW COAL 
INHERENT MOISTURE X a d  0.5 

40.4 
19.6 
39.8 

7 3  

93.5 
6.5 

4.80 

46.6 
43.6 

0.6 
7.6 

23.6 
76.5 

0.87 
0.09 
9 

398 
460  

1 9  
1 0 0  

1.052 

0.5 
32.5 
1 -42 

49.1 

81 

92.5 
7.5 

0.44 

0.4 
24 - 0  
18.1 

0.3 
10.1 
19.8 

0.4 
29.8 
19.5 
50.5 

8 5  

94.5 
5.5 

0.60 

64.2 
60.7 

0.4 
7.4 

23.3 
76.6 * 

0.73 
0.11 
9 

4 0 8  
476 

29 
1 1 6  

1.048 

0.3 0.8 0.6 
20.1 64.3 81.7 
16.8 10.0 7 .O 
63.0 25.5 11.2 

8 4  7 8  6 3  
0.42 0.16 0.22 

92.1 92.2 - 92 .3  
7.9 7.8 7.7 

. 
ASH X db 
VOLATILE MATTER X db 
FIXED CARBON X a d  
SULPHUR X db 
HARDGROVE GR. I N D E X -  

1 /4"x65M w e i g h t  % 
65MxO w e i g h t  X 

SIZE FRACTION 

57.7 

81 

93.1 
6.9 

0.50 
69.9 

0.39 
108 

90.3 
9.7 

64 

90.7 92.0 
9.3 8.0 

.. 
CLEAN COAL ( S I Z E  FRACTION 1/4"x65M; 

w e i g h t  X YIELD 1 /4 "x65M 
TOTAL YIELD,EXCL. 65MxO w e i g h t  % 
INHERENT M O I S T U R E  X ad 
ASH 'I: db 
VOLATILE MATTER X dab 
FIXED CARBON X dab 
SULPHUR X db 
PHOSPHORUS X db 
F S I  
SOFTENING TEMP: OC 
RESOLIDIFC. TEMP. OC 
CONTRACTION X 
DILATATION X 
6-VALUE 

1.5 SINK-FLOAT S.G.) 
15.7 
14.4 
0.4 
9.7 

20.7 
79.3 

0.56 
0.03 
3 

41 3 

60 .5  
56.0 

0 * 6  
7.1 

22.1 
77.8 

0.57 
0.06 
7 1 / 2  

4 05 
465 

25 
2 
0.994 

70.8 
65.9 

0.5 

90.1 
81 - 4  

0.9 
7 .O 

21.7 
78.4 

0.43 

54.0 
* I  49.0 
-_. 2.0 

8.1 
22.1 
77.9 

0.64 

8.9 
8.2 
1 .o 
8.4 

21.1 
7 9  .O 

0.57 
0.03 
7 1 1 2  

4 1 4  
4 6 9  

19 
10 

0.981 

81.5 
75.1 

0.5 
7.9 

19.1 
80.9 

0.48 
0.08 
2 

423 

1 6  

30.7 
28.3 

1.3 
6.1 

21.4 
78.7 

0.54 
0.02 
9 

4 0 9  
4 6 9  .. 

2 2  
4 3  

1.023 

... 

9.1 
. 2 1  .1 
78.9 

0.61 
0.08 
3 

419 

22 

0.12 
7 

0.10 
" 7  i 

407 
456 

24 
-24 

409 

18 ' 17 

- I 

i 



E L C O  M I N I N G  L I M I T E D  pAoL 198 

DOH No.: E B  51 S i z e  of core:  H Q  Total  depth:  526.0 ' 
63.5 nun 160.4 m 

Location: N 557,699 
W 71,942 
Eleva t ion  o f  
col lar :  5922 

1506.21 

Dip o f  Hole: ,90-0 
Bearing 'I : - N 0 

Date o f  s t a r t i n g :  Jan.  26, 1976 
Date o f  completion: Jan.  31, 1976 

Logging by: R.G.  Ogilvie 
on: Jan.  31, 1976 

Remarks: 



t L C 3  M I N I N G  L l M l T E D  1 9 9  

-9 

.. 

3 

.. 

.. 

Footag2 

fron t o  

0 38.0 

38.0 131.0 

121.0 170.6 

170.6 178.0 

178.0 230.0 

230.0 236.0 

236.0 261.0 

261.0 311.0 

311.0 323.0 

323.0 35 i .o  

351.0 419.0 

119.0 526.0 

ind  m. 526.0' 

5.1 
7.4 
- 

4.5 
6.0 

7.2 
2.0 

68 

75 

60 

D e s c r i p t i c n  

~ 

Overburden. 

bludstone, some coarse sandstone bands. Some s m a l l  
coa ly  sect ions.  Broken core  a t  56.0' and 100.0'. 

Sandstone, coarse, grained. 

Coalseam. Sample EB-51-1. 

Mudstone. 

Coalseam. Sample EB-51-2. 

Eludstone. Coaly from 253.0' t o  254.0'. Broken core 
a t  249.0' and 257.0'. 

Sandstone. Coarse, gra ined.  Broken core a t  290.0'. 

Coalseam. Sample EB-51-3. 

Sandstone. 

Mudstone. Some t h i n  sandstone bands. Broken core 
a t  358.0'. 

Sandstone, coarse gra ined.  A 1.0'  coaly  sec t i on  
a t  422.0' t o  423.0'. 

Sandstone core h i g h l y  f r a c t u r e d  ( t o p  50' o n l y ) ,  
then i s  massive core  near bottom. 

Signed: Rodney O g i l v i e .  



M I N I N G  L I M I T E D  

200 
PAGE 

DRILL HOLE: EB 51 
SAMPLE NO.: 
LAB. NO.: 

SEAM DESIGNATION: 
SAMPLE INTERVAL (FROM-TO) (FT.): 

R A W  COAL 
INHERENT MOISTURE X a d  
ASH % db 
VOLATILE MATTER % d b  
FIXED CARBON % a d  
SULPHUR % d b  
HARDGROVE GR. INDEX 

1 /4"x65M weight % 
65MxO weiqht % 

SIZE FRACTION 

CLEAN COAL (SIZE FRACTION 
1.5 SINK-FLOAT S.G.) 

YIELD 1 / 4 " x 6 5 M  
TOTAL YIELD,EXCL. 65MxO 
INHERENT MOISTURE 
ASH 
VOLATILE MATTER 
FIXED CARBON 
SULPHUR 
PHOSPHORUS 
FS I 
SOFTENING TEMP. 
RESOLIDIFC. TEMP. 
CONTRACTION 
DILATATION 
G-VALUE 

1/4"x65M; 

weight 5 
weight % 
% a d  
% d b  
% d a b  
% d a b  
% db 
% db 

OC 
OC 
I x  
% 

EB-51-1 E B - 5 1 - 2  

170.6-1 78 .O 
7075 7227 

Seam 7 Seam 6 
230.0-236.0 

0.7 
14.3 .~ 

18.0 
67.2 

0.48 
122 

0.8 
60.9 
15 .1  
23.8 

85 

89.2 67.0 
10.8 33.0 

87.4 

1.9 
78 

3.3 
20.3 
78.4 

0.54 
0.03 
9 

401 
467 

22 
46 

1.028 

11 .4  
7.6 

1.6 

8 
406 
467 

21 
45 

1.026 

EB-51-3 

Seam 311  .O-323.0 3 or  4 
7228 

0.8 
42.4 

7.7 
49.5 

98  

65.7 
34.3 

38.0 
25 .O 

1.5 

3 
4 0 6  

23 



E L C O  M I N I N G  L I M I T E D  rmi 201 

DDH No.: EB 52 Size o f  core: HQ Total  depth: 526.0 I 

63.5 160.4 m 

Location: N 555,866 
W 72,941 

Eleva t ion  o f  
c o l l a r :  6043 I 

1843.12 m 

Dip o f  Hole: -90 0 

Bearing " : - N 0 

Date o f  s t a r t i n g :  
Date o f  completion: 

J ~ ~ .  16,  1976 
J~, , .  21, 1976 

Logging by: R . G .  Ogi lv ie  
I on: Jan.  21, 1976 

Remarks: 



i oo tag2  

Fron t o  

0 

78.5 

138.0 

144.5 

Z50.0 

Z60.0 

784.0 

296.0 

309.0 

314.3 

322.0 

78.5 

138.0 

144.5 

250.0 

260.0 

284.0 

296.0 

309.0 

31 4.3 

322.0 

526.0 

End m. 526.0' 

Rxova-y 

61 

97 

61 

96 

D e s c r i p t i c n  

Overburden. 

Mudstone, broken core. Some thin sandstone bands. 

Coalseam. Sample E6-52-1. 

Only 1.0' o f  core recovered between 193.0 and 196.9 

Coaly from 229.0 to 231.0. 

Coalseam. Sample EB-52-2. 

Mudstone. 

Sandstone, crossbedded. 

Coalseam. Sample EB-52-3. 

Sandstone, crbssbedded. 

Coalseam. Sample E8-52-4. 

Sandstone. Coarse-grained to 400' mark. 
400'  to 526' coarseness decreases to a medili 
grained sandstone at 526.0. 
Little or no crossbedding seen in the coarse sand- 
stone. 

Mudstone, 5.0' of sandstone from 176.0'  to 181.0'. I , 
Broken core from 193.G to 200.0. I 

Signed: Rodney Ogilvie. 



M I N I N G  

I 

L I M I T E D  PAGE 

DRILL HOLE: EB 52 ~ ~~~ 

SAMPLE NO.: 
LAB. NO.: 
SAMPLE INTERVAL (FROM-TO) ( F T . ) :  

S E A M  DESIGNATION: 

RAW C O A L  
INHERENT M O I S T U R E  % a d  
ASH % db 
VOLATILE M A T T E R  
FIXED CARBON 
SULPHUR 

% db 
% ad 
% db 

HARDGROVE G R .  I N D E X  

1 / 4 " x 6 5 M  w e i g h t  % 
65MxO w e i g h t  % 

S I Z E  FRACTION 

CLEAN COAL ( S I Z E  F R A C T I O N  
1.5 SINK-FLOAT S.G. )  

YIELD 1 /4"x65M 
TOTAL YIELD.EXCL. 65MxO 
INHERENT MOISTURE 
A S H  
VOLATILE MATTER 
FIXED C A R B O N  
SULPHUR 
PHos PHORU s 
F<T . - _  
SOFTENING TEMP. 
RESOLIDIFC. TEMP. 
CONTRACTION 
DILATATION 
G-VALUE 

1 / 4"x65M; 

w e i g h t  X 
w e i g h t  % 
% ad 
% db 
% dab 
% dab 
% db 
% db 

O C  
OC 
% 
% 

EB-52-1 EB-52-2 

1 3 8  .O-144.5 250.0-260.0 
661 6 661 7 

I Seam 6 

0.9 
47.2 
13.0 
39.4 

90 

78.9 
21.1 

0.37 

45.8 
36.1 

1 .6  . . .  

5.7 
20.1 
80.0 

0.69 
0 .06  
8 1 / 2  

392 
459 

1 8  
1 6 6  

1.068 

Seam 30.4 

0.9 
16 .4  
21.1 
62.0 

93 
0.78 

92.1 
7.9 

85.8 
79.0 

0.9 
6.6 

25.2 
74.9 

0.82 
0.06 
9 

390 
455 

29 
173 

1.058 

EB-52-3 EB-52-4 

296.0-309.0 31 4.3-322.0 
661 8 661 9 

Seam 2 Seam 2 

0.7 
38.4 ~~ ~ 

19.2 
42.1 

0.35 

0.6 
21.9 
17.8 
59.9 

0.58 
86 8 2  

86.8 91.1 
13.2 8.9 

57.2 
49.7 

0.7 
7.4 

20.3 
79.8 

0.58 
0.02 
9 

401 
469 

27 
54 

1.027 

74.6 
68 .O 

0.6 ~~~ 

9.1 
20.6 
79.5 

0.50 
0.02 
8 1 / 2  

41 2 
476 

25 
4 3  

1.019 

203  



DDH No.: E B  53 S i z e  o f  core: HQ 
63.5nm 

Location: N 553,991 
w 73.745 
Eleva t ion  o f  
c o l l a r :  6245 ' 

1904.73 m 

D i p  o f  Hole: -90 
0 Bearing '' : - N 

Date o f  s t a r t i n g :  22, 1976 

Date o f  completion: J ~ ~ .  28, 1976 

Logging by: R.G. Og i lv i e  
I, on: Jan. 28, 1976. 

Total  depth:  726.0 ' 
221.4 m 

Remarks: 



3:;,;.:3;:3 32ILL COi?E.LOGGISG SHEET 

0 40.0 

40.0 48.5 

48.5 96.0 

96.0 116.5 

116.5 202.0 

202.0 208.0 

208.0 231.7 

231.7 234.0 

234.0 307.0 

307.0 325.0 

325.0 445.0 

445.0 487.0 

487.0 493.0 

493.0 595.0 

595.0 604.0 

607.0 6 i i . o  

G11.0 625.0 

625.0 643.0 

643.0 652.5 

G52.5 657;O 

657.0 666.0 

Rxovwy 

i e c i .  % 

9.0 
10.5 

6.0 
6.0 
- 

2.3 
2.3 
- 

6.0 
6.0 
- 

4.0 
4.0 
- 

9.1 
9.1 

9.0 
9.0 

- 

- 

43 

100 

100 

100 

100 

95 

100 

~ e s c r i p t i c n  

Overburden. 

Sandstone. Crossbedded. Fine-grained. 

Kudstone. 

Coalseam. Sample EB-53-1. Hard coal i n  some 
p laces .  

Mudstone. Coaly from 162' t o  166' .  

Coalseam. Sample EB-53-2. 

Mudstone. 

Coalseam. Sdmple EB-53-3. 

Muds tone. 

Sandstone. 

Mudstone, some t h i n  sandstone bands. 

Sandstone. Crossbedded. Bedding angle  a t  500 w i t h  
ho r i zon ta l  a x i s  a t  485.0'. Some mudstone bands. 

Coalseam. Sample EB-53-4. 

Mudstone, 1 .0 '  coal seam a t  579.0 - 580.0'. 

Sandstone, crossbedded. 

Coalseam. Sample EB-53-5. 

Nudstone. 

Sands tone ,  c ros  sbedded. 

Coalseam, Sample EB-53-6. 

Sandstone,  crossbedded. 

Coalseam, sample EB-53-7. 1 .O' o f  par t ing .  



J 

.. 

Footagz 

t o  z roo 

666.0 702.0 

702.0 704.5 

704.5 726.0 

End 
T.O. 726.0' 
- 

Rc c o vz ry 

100 2.5 
2.5 
- 

D e s c r i p t i c n  

Sandstone. Coarse-grained. Bedding angle o f  50' 
w i t h  h o r i z o n t a l  a x i s  a t  705.0'. 

Coalseam, Sample EB-53-8. 

Sandstone, coarse gra ined.  
Kootenay Sandstone. 

Signed: Rodney O g i l v i e .  
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E L C O  M I N I N G  L I M I T E D  
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DRILL HOLE: EB 53 
SAMPLE NO.: 
LAB. NO.: 

S E A M  0 E S I G N A T I 0 !{ : 
SAMPLE I N T E R V A L  (FROM-TO) (FT.): 

EB-53-1 

96.0-116.5 
7076 

Seaq 8 

E8-53-8 

702.0-704.5 

E8-53-7 

657.0-666.0 

E8-53-6 

643.0-652.5 

EB-53-3 EB-53-4 E8-53-5 

231.7-234.0 487.0-493.0 607 .O-611 .O  
7078 7079 7080 7081 7082 7083 

Seam 6 Seam 4 Seam 3 Seam 2 Seam 2 Seam 1 

E 8 - 5 3-'2 
7077 
202.0-208.0 
Seam 7 

RAN COAL 
I N H E R E N T  MOISTURE X ad 

X d b  
X d b  

0.7 
12.9 
17.4 
69.2 

81 

90.9 
9.1 

0.49 

0.7 
19.8 
15.7 
64.0 

85 

91.6 
8.4 

0.46 

0 . 3  0.9 
44.5 
13.6 
41.5 

86 
0.25 

0.8 
28.0 
18.8 
52.8 

77 
0.44 

0.6 
10.8 
19.4 

0 -7- 
'32.6 
16.5 
50.5 

84 

78.2 
21.8 

0.43 

0.6 
25.9 
18.4 

. 55.4 

89 

94.6 
- 5.4 

1.73 

ASH 
VOLATILE MATTER 
FI X E D  C A R B O N  % ad 
SULPHUR X d b  
HAROGROVE GR. I N D E X  

69.4 
0.46 

102 

87.3 
12.7 

. -  139 
SIZE FRACTION 
1/4"x65M weight Z 

weight X 65MxO 
88.8 
11.2 

82.3 
17.7 

92.3 
7.7 

CLEAN COAL (SIZE FRACTION 
1.5 SINK-FLOAT S.G.) 

Y I E L D  1/4"x65M 
TOTAL YIEL0,EXCL. 65HxJ 
INHERENT M O I S T U R E  
ASH 
VOLATILE MATTER 
F I X E D  C A R B O N  
SULPHUR 
PHOSPHORUS 
FSI 
SOFTENING TENP. 
RESOLIDIFC. TEMP. 
CONTRACTION 
DILATATION 
6- V A L U E  

1/4"x65M; 

weight X 
weight X;  
X a d  
?d d b  
X d a b  
X d a b  
X db 
X d b  

OC 
OC 
X 
x 

91.7 
80.1 
1 .o 
8.1 
21.3 
78.7 
0.46 
0.14 
6 

415 

16 

93.4 
84.9 
0.5 
8.3 
19.9 
80.1 
0.55 
0.07 
3 1/2 

4 25 

80.6 
73.8 
0.9 

18A 
81.1 
0.45 
0.12 
3 

41 6 
469 . 
8 
-8 

18.7 

97.7 . 
86.8 
2.9 
5.7 

21.2 
78.7 
0.39 
0.06 

48.8 
40.2 
0.9 
9.2 

20.4 
79.7 
0.44 
0.01 
8-1/2 

397 
466 
25 
28 

1.004 

59.4. 
46.5 
0.7 
9.7 
21.3 
78.7 
0.55 
0.15 
7 . T / Z  

420 
478 
23 
-7 
0.892 

70.2 
64.8 
0.6 
9.2 

21.8 
78.3 
0.57 

Trace 
9 

392 
466 
27 
75 
1.042 

75.5 
71.4 
0.7 
7.5 
24.4 
75.7 
0.99 

Trace 
9 8 

402 379 
466 

.. 27 
465 
19 

-1 9 

465 
25 
8 
0.964 

225 
1.088 
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I .  INTRODUCTION 

This report  describes the work car r ied  out f o r  

Elco Mining during the months of Ju ly  t o  September 1975. The 

work e s sen t i a l ly  consisted o f  deta i led  surface mapping combined 

with the measuring o f  exposed coal sect ions wherever possible. 

I t  was mainly concentrated i n  the area of Big Weary Ridge. 

The report  consis ts  of a set  of surface maps (14) 

a t  a s ca l e  of 1" - ZOO', a s e r i e s  of Cross-sections a t  the 

same sca l e  f o r  the Big Weary Ridge area and numerous measured 

sec t ions .  The t e x t  i s  secondary to the maps and sect ions 

and serves mostly as a series of notes t o  accompany them.  

I t  should be noted t h a t  a general f ami l i a r i t y  w i t h  the  

s t ra t igraphy i s  assumed. 

Some general conclusions regarding the s t ra t igraphy 

and structure of the area are drawn. 

present themselves are analyzed and recommendations a re  

made f o r  their solut ion.  

The problems which 

1 . i .  PREVIOUS WORK 

Considerable exploration had been car r ied  out i n  the 

E l k  Valley by numerous pa r t i e s  from the ea r ly  1900's t o  the 

present.  In par t icu lar ,  d r i l l i n g  and trenching had been 

extensively ca r r i ed  out i n  the pas t  ten years by Scurry Rainbow Oil 

and par tners .  This program had resulted in  a good understanding 

P A U L  D Y 5 0 N  C O N S U L T A N T S  
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2. 

1 . i .  PREVIOUS WORK (Cont'd.) 

of the L i t t l e  Weary Ridge area b u t  Big Weary Ridge and 

the west s ide  of the Elk Valley remained largely unknown 

i n  d e t a i l .  

To enable furthur d r i l l i n g  and/or trenching 

t o  be conducted i n  these areas i t  was decided t o  complete 

the mapping of the properties a t  a sca le  o f  1" - 200' .  

This sca le  o f  mapping enables e s sen t i a l ly  a l l  outcrops t o  

be plot ted i n  t h e i r  appropriate locat ions.  The avai lable  

topographic mapping i s  highly var iable .  

I . i i .  FIELD METHODS 

The work was conducted by geologists and 

a s s i s t an t s  based in the Elco M i n i n g  L t d .  base camp on 

Weary Creek. A four wheel drive vehicle provided by Elco 

was used t o  t ravel  within the project  area. 

Extensive traversing o f  the area i s  believed t o  

have recorded a l l  s ign i f icant  outcrops i n  the area. 

I . i i i .  ACKNOWLEDGEMENTS 

The geological personnel who complete the majority 

of the mapping were G .  Germscheid, J .  Singhai and G .  Allan. 

P A U L  D Y S O N  C O N S U L T A N T S  
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I .  i i i . ACKNOWLEDGEMENTS (Cont'd. ) 

Both G. Germscheid and G. A l l a n  were employed by 

Paul Dyson Consul tants  w h i l e  J .  Singhai  was work ing as 

an independent consu l tan t  under the  general  d i r e c t i o n  o f  

Paul Dyson. F i e l d  ass is tance was g i ven  by W. Poelman, 

S. T r a v i s  and W. Radant of Paul Dyson Consul tants .  

The camp and veh ic les  prov ided by E lco  are  

g r a t e f u l l y  acknowledged as i s  t h e  va luab le  guidance o f  

D r .  J .  Stobernack. 

The i n t e r p r e t a t i o n  of  the  data i n t o  a comprehensive 

form was c a r r i e d  o u t  by P. Dyson and G. Germscheid and d r a f t i n g  

completed by  R.G. Sal loway Consu l t ing  L td .  

used were obta ined from E lco  and some problems were encountered 

w i t h  the  v a r i a b i l i t y  o f  sca le  and date.  

The base maps 

P A U L  0 1 5 0 N  CONSULTANT 
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I1  G E 0 L 0 G Y 

Th is  s e c t i o n  o f  the  r e p o r t  i s  d i v i d e d  i n t o  two 

sec t i ons  - S t r a t i g r a p h y  and S t r u c t u r e .  

d iscuss ion  o f  t h e  general  s t r a t i g r a p h y  o r  s t r u c t u r e  o f  the  

Rocky Mountains and F o o t h i l l s  i s  i nc luded  as i t  has been 

w e l l  descr ibed i n  p rev ious  r e p o r t s  on the  area by bo th  

Scur ry  Rainbow and par tners .  

No general  

11.1’. STRATIGRAPHY 

The coal  measure sequence l i e s  w i t h i n  the  Lower 

Cretaceous Kootenay fo rmat ion .  T h i s  fo rma t ion  extends 

throughout  southeastern B r i t i s h  Columbia and southern 

A l b e r t a  and everywhere conta ins  s i g n i f i c a n t  coal  seams. I n  

areas where the  rock  sequence i s  w e l l  exposed, i t  i s  

u n d e r l a i n  by the  marine shales of t h e  Fe rn ie  group and 

unconformably o v e r l a i n  by  t h e  basal  conglomerate [Cadomin 

fo rmat ion)  o f  the  B la i rmore  group. I t  v a r i e s  w ide ly  i n  

th ickness  f rom 200 t o  300 f e e t  up t o  i n  excess o f  3,000 f e e t  i n  

i t s  more w e s t e r l y  exposures. 

I n  t h e  E l k  V a l l e y  the  under l y ing  Fern ie  Group i s  

w e l l  exposed a long the  e a s t  s i d e  o f  B i g  Weary Ridge and 

succeeding r i d g e s  t o  the  south.  Some probable exposures 

P A U L  D Y S O N  CONSULTANTS 
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5. 

I1 . i .  STRATIGRAPHY ( C o n t  Id.  ) 

of Fernie group have also been recognized on L i t t l e  Weary 

Ridge. 

was never found i n  contact with a continuous sect ion of coal 

measures. 

found along the west s ide  of the Elk Valley in posit ions 

indicating apparent s t ra t igraphic  continuity w i t h  the coal 

measures. 

t o  the typical Cadomin conglomerate of adjacent regions and 

i s  assumed t o  be in  f a c t  this conglomerate. 

The conglomerate t h a t  overl ies  the Kootenay formation 

However, numerous exposures of a conglomerate were 

The conglomerate appears l i t ho log ica l ly  ident ical  

The Kootenay formation i s  a highly var iable  coal 

measure sequence underlain by a massive basal sandstone 

containing several thick (more than 10 f e e t )  coal seams in  

i t s  lower 600 f e e t  of coal measures. 

not measured on the property b u t  i s  assumed to  be approximately 

200 f e e t  th ick . )  

contains a mul t ip l ic i ty  of coal seams generally less  than 

10 f e e t  thick although notable exceptions i n  seam thickness do 

ex i s t .  Indications are  t h a t  the to t a l  coal measure sequence is 

approximately 3,000 f e e t  thick.  

(The basal sandstone was 

The remainder of the coal measure sequence 

The information gathered from the surface sect ions 

and boreholes a s s i s t  g rea t ly  i n  defining amore detai led 

picture  of t he  s t ra t igraphy.  

PAUL 0 1 5 0 N  CONSULTANTS 
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1 I . i .a .  Fernie-Kootenay Contact  

The con tac t  between t h e  Fe rn ie  group and the  basal 

sand u n i t  o f  the  Kootenay fo rma t ion  i s  reasonably abrupt  

i n  t h i s  area. 

Fe rn ie  meet r a t h e r  sharp ly  w i t h  a l i g h t  co lored,  p o o r l y  

cemented and f r i a b l e  sandstone u n i t  o f  t h e  basal sandstone. 

The dark g rey  t o  b lack  mar ine shales o f  the  

1 I . i .b .  The Basal Sandstone 

The basal sandstone may be d i v i d e d  a t  outcrop 

i n t o  two mappable u n i t s .  

l i g h t  co lored,  p o o r l y  cemented o r  f r i a b l e  sandstones. 

a re  about 100 f e e t  t h i c k  and have an ext remely sharp, probably  

e ros iona l ,  upper c o n t a c t  w i t h  the  dark u n i t o f  the  basal  sand. 

The upper dark u n i t  i s  about 50 f e e t  t o  100 f e e t  t h i c k .  I t  

i s  ma in l y  composed o f  c h e r t  and quar t z ,  i s  w e l l  cemented w i t h  a 

s i l i c e o u s  cement and i s  ext remely hard t o  f r a c t u r e .  

i t s  dark c o l o r  t o  the  h igh  percentage o f  dark  c h e r t  g ra ins .  

The basal  sand has p r e v i o u s l y  been descr ibed as a 

Contained w i t h i n  the lower  u n i t  a re  

These 

I t  owes 

marine sequence (as i t  conta ins  mar ine armnonites i n  the  

Fe rn ie  area),  b u t  i t  appears t o  be a c o n t i n e n t a l  sequence 

f o r  the  most p a r t  i n  t h i s  area. 

1 I . i .c .  General Trends i n  the  Kootenay Format ion 

As mentioned, the  Kootenay fo rma t ion  i n  t h i s  area i s  

about 3,000 f e e t  t h i c k .  I t  o v e r l i e s  a marine sha le  sequence 

c a l l e d  the  Fern ie  Group and i s  o v e r l a i n  unconformably by the  

Cadomin conglomerate o f  t h e  B la i rmore  group. 

I 
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7. 

1I . i . c .  General Trends i n  the  Kootenay Formation (Cont 'd.)  

The lower  2,000 f e e t  o f  the  Kootenay, i .e .  f rom 

the  basal  sandstone t o  seam "A" o r  "18", i s  non-calcareous 

and i s  i n d i c a t i v e  o f  a t r u l y  c o n t i n e n t a l  sequence. The 

lowest  600 f e e t  i s  genera l l y  sandier  than the  upper p a r t  o f  t h e  

Kootenay and conta ins  most o f  t h e  t h i c k  (more than 10 f e e t )  coal  

seams. I t  has been found t h a t  some o f  t h e  coa l  seams con ta in  

i rons tone  beds as w e l l  as zones (up t o  2 f e e t )  o f  smal l  h e a v i l y  

concentrated (1 - 3 mm) i r ons tone  p e l l e t s .  

t o  have been de r i ved  l o c a l l y  and they  are  ques t ionab le  as 

r e l i a b l e  marker hor izons .  

seams us ing  them b u t  w i t h o u t  success. Furthermore, i t  i s  n o t  

c e r t a i n  whether they would be apparent i n  unoxid ized zones 

( i . e .  d r i l l  ho les  o r  f r e s h  sur face  cu ts ) .  

o f  the  Kootenay fo rma t ion  cons is t s  ma in ly  o f  t h i n  coa l  seams 

and shales.  

by the  appearance o f  smal l  ( g e n e r a l l y  l e s s  than 1/2 i n c h )  

pelecypods, ostrocods and ammonites found i n  the  b l a c k  shales,  

b u t  no f o s s i l  zonat ion f o r  the  bas is  o f  c o r r e l a t i o n  has been 

es tab l i shed  as y e t .  

marine may e x p l a i n  the  numerous t h i n  coal  seams and t h e  poor  

development o f  any t h i c k  ones. 

measures may have been d e r i v e d  c lose  t o  a f l u c t u a t i n g  and 

These are  presumed 

Some at tempts were made t o  c o r r e l a t e  

The upper 2,000 f e e t  

Severa l  marine bands are present  as evidenced 

The n a t u r e  o f  the  upper sequence being p a r t l y  

That  i s  t o  say, the  coa l  

P A U L  D Y P O N  C O N S U L T A N T S  
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8. 

1I . i . c .  General Trends i n  the Kootenay Formation (Cont'd.) 

inundating sea.  

beds anywhere i n  the Kootenay formation in the Elk Valley, 

correlation has been based on s t r a t ig raph ic  interval  i n  

combination w i t h  coal seam sequence. 

Due t o  the lack of any pers i s ten t  marker 

1 I . i i .  STRUCTURE 

The general s t ruc ture  of the e a s t  s ide  o f  the Elk 

Valley i s  well known t o  be a s e r i e s  of west d i p p i n g  beds 

ranging from the Fernie group to  a s t ra t igraphic  position 

h i g h  i n  the coal measures of the Kootenay formation. 

Similarly,  the west s ide of the valley i s  known t o  be 

underlain by near ver t ica l  coal measures. I t  has been 

suggested t h a t  the valley i s  underlain by a f a u l t  o r  

a l te rna t ive ly  tha t  a syncline underlies the valley bottom. 

The new work tends to  prove the second interpretat ion and 

t h i s  will  be discussed below. 

For ease of understanding, the d i f f e ren t  portions 

o f  the project  area are  discussed separately and a general 

summary t i e s  the overall  in te rpre ta t ion  together. The 

separate areas discussed are: 

(a )  B ig  Weary Ridge 

( b )  L i t t l e  Weary Ridge 

(C) 

(4 the CadorraCreek area.  

the "West Side" of the Elk Valley 

P A U L  D Y S D N  CONSULTANT 
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I I . i i .  STRUCTURE (Cont'd.) 

By f a r  the most de t a i l  i s  available f o r  the Big  

Weary Ridge area which was the prime area of concern f o r  the 

project.  

have been constructed and these should be studied i n  

conjunction w i t h  the map and the report .  

I t  i s  the only area f o r  which cross-sections 

1 I . i i . a .  B ig  Weary Ridge 

B i g  Weary Ridge i s  a s t r ik ing  topographic fea ture  

underlain by predominantly west dipping beds. 

exposures a r e  avai lable  along the ridge i t s e l f  and in the valley 

of Weary Creek. 

Excellent 

S t ruc tura l ly ,  the area i s  characterized by a se r i e s  , 

of thrust f a u l t s  cut t ing u p  section 

accompanied by minor amounts of folding. 

throughout, though the area appears t o  be most highly fau l ted  

between sect ions 120 - 170. A more detai led look a t  this area 

shows the basal sand ( c loses t  t o  the ridge) d i p p i n g  s teeply t o  

the west above the most ea s t e r ly  major f au l t .  The s t r a t a  down 

d i p  i n  this area assumes a s imi la r  prof i le  i n  t h a t  i t  i s  

also generally s teeply d i p p i n g .  The steep d i p s  here are  

accompanied by extensive thrust fau l t ing  and contortion of the 

s t r a t a .  Tectonic thickening and t h i n n i n g  o f  the coal seams 

was observed here i n  the f i e l d .  

from west to  e a s t  

Faulting i s  observable 

P A U L  D 1 5 0 N  CONSULTANTS 



10, 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

1 I . i i . a .  B i g  Weary Ridge (Cont 'd . )  

As one cont inues n o r t h  p a s t  s e c t i o n  170, minor  f a u l t i n g  

i s  observable, though t h e  area i s  g e n e r a l l y  devoid o f  any major  

s t r u c t u r a l  complex i t ies .  Th is  i s  b e s t  evidenced by the  Weary 

Creek sec t ion .  

the  s i x  seam hor izon .  

no t i ceab le  i n  a few o f  the  coal  seams a t  t h i s  l o c a t i o n .  

Here, minor  t h r u s t i n g  i s  apparent a t  approx imate ly  

M i c r o f o l d i n g  and shear zones are  a l s o  

To the  south f rom s e c t i o n  120, one encounters a 

r e l a t i v e l y  r e g u l a r  w e s t e r l y  d i p p i n g  sequence. 

f o l d i n g  were observed though they  appear t o  be q u i t e  minor  

and 1 ocal  i zed. 

F a u l t i n g  and 

I t  should be noted t h a t  t h e  most e a s t e r l y  m a j o r  

f a u l t  t h a t  cu ts  through t h e  basal  sand on the  r i d g e  has a 

minimum displacement o f  approx imate ly  1,600 f e e t  i n  a n o r t h e r l y  

d i r e c t i o n .  

I 1 . i i . b .  L i t t l e  Weary Ridge 

Th is  area i s  t y p i f i e d  by  a q u i t e  r e g u l a r  sequence 

o f  wes te r l y  d i p p i n g  beds, t h e  average d i p  which i s  approx imate ly  

40'. 

s t r u c t u r a l  compl ica t ions ,  though minor  i r r e g u l a r i t i e s  were 

encountered. 

basal  sand here as evidenced on t h e  n o r t h  end o f  t h e  r i dge ,  b u t  

t h i s  does n o t  a f f e c t  the  coal  bear ing  s t r a t a .  

The area may be considered t o  be devoid o f  s i g n i f i c a n t  

There i s  some p o s s i b i l i t y  o f  f a u l t i n g  below t h e  

P A U L  D Y 5 0 N  C O N S U L T A N T  
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I I .  i i . c . "West Side" 

The coal measures on the west s ide  of the E l k  

Valley a re  essent ia l ly  ver t ica l  from a point due west o f  

Aldridge Creek north to  Cardorna Creek where some overturning 

i s  recognized. 

The outcrop except f o r  a t r ibu tary  of Bleasdell 

Creek i s  essent ia l ly  l imited to  the old exploratory trenches. 

These trenches are f o r  the most pa r t  overgrown and collapsed 

b u t  wherever possible, attempts were made t o  measure the 

exposed rocks. 

L i t t l e  evidence of any major s t ruc tura l  discordances 

could be found although the more westerly outcrops tended t o  

show minor fau l t ing  and s l ickensiding.  

coal occurrences i n  t h i s  area are probably tectonical ly  

Some of the thicker 

thickened. This minor s t ruc tura l  complexity i s  associated 

w i t h  the  overthrust  Palaeozoic rocks i n  the west. 

1I . i i .d .  Cadorna Creek 

This area while not o f  grea t  significance from an 

economic standpoint i s  nevertheless of s t ruc tura l  importance 

in t h a t  i t  provides the key t o  the in te rpre ta t ion  of the 

valley bottom. 

P A U L  D Y S O N  C O N S U L T A N T S  
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12. 

1I . i i . d .  Cadorna Creek (Cont'd.) 

A syncline flanked by Cadomin formation containing 

Blairmore group i n  i t s  axial  area i s  readily mapped along 

Cadorna Creek. The west limb (Cadomin formation) i s  t raceable  

a l l  along the west s ide  of the project  area. 

This syncline i s  projected throughout the pro jec t  

area e s sen t i a l ly  para l le l  t o  and west o f  the Elk River. 

. 



111. CONCLUSIONS 
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13. 

The conclusions can be b road ly  broken i n t o  two 

ca tegor ies  - s t r a t i g r a p h i c  and s t r u c t u r a l .  

From a s t r a t i g r a p h i c  p o i n t  of v iew approx imate ly  

3000 f e e t  o f  coal  measures a r e  present  i n  the  E l k  Va l l ey .  

The seams a r e  n o t  p e r s i s t e n t  over  s i g n i f i c a n t  l a t e r a l  

d is tances  and c o r r e l a t i o n  f o r  more than a few thousand f e e t  o f  

any seam i s  d i f f i c u l t  a l though coa l  zones may p e r s i s t .  

No apparent  c o r r e l a t i o n  can be made between t h e  major  measured 

sec t i ons ,  i .e .  Weary Creek (75-B),Big Weary Ridge (75-A)  

and t h e  sec t i ons  on the  west s i d e  o f  t h e  v a l l e y .  

Th is  l a c k  o f  c o r r e l a t i o n  undoubtedly r e f l e c t s  s t r a t i g r a p h i c  

v a r i a t i o n  r a t h e r  than s t r u c t u r a l  complex i ty .  

I n  f a c t  i t  i s  very  d i f f i c u l t  t o  f o l l o w  i n d i v i d u a l  

s t r a t i g r a p h i c  u n i t s ,  e i t h e r  coa l  o r  sandstone, f o r  more than a few 

thousand f e e t .  

Ridge f rom Weary Creek t o  t h e  r i d g e  i t s e l f  ques t ionab le  w i th  

t h e  p resen t  data, a l though an i n t e r p r e t a t i o n  i s  shown on 

t h e  maps. 

This  makes c o r r e l a t i o n  o f  seams across Weary 

S t r u c t u r a l l y ,  the  E l k  V a l l e y  i s  b e l i e v e d  t o  be 

I t i s  exposed a t  Cadorna u n d e r l a i n  by a major sync l ine .  

Creek. 

s i d e  o f  the  v a l l e y  w i t h  the  no tab le  except ion  o f  the  Palaeozoic 

o v e r t h r u s t .  

No s i g n i f i c a n t  f a u l t i n g  i s  recognized on the  west 

P A U L  D Y S O N  C O N S U L T A N T S  



111. CONCLUSIONS (Cont ' d .  ) 

Big Weary Ridge contains a t  l e a s t  two major 

overthrusts which involve the Kootenay formation. 

a major zone of disturbance i s  present i n  the Aldridge 

area and this zone would s igni f icant ly  e f f e c t  any attempt a t  

underground m i n i n g  i n  t ha t  area. 

Additionally,  

tunnel 
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15. 

RECOMMENDATIONS 

The complete i n t e g r a t i o n  o f  a l l  sur face  data i n t o  

e x i s t i n g  and new d r i l l i n g  must be attempted. 

has been made i n  t h i s  p r o j e c t  f o r  t h e  B i g  Weary Ridge area 

b u t  some d i f f i c u l t i e s  remain. 

Such an at tempt  

B ig  Weary Ridge i s  c r i ss -c rossed by numerous o l d  

roads and trenches which a r e  co l l apsed  and overgrown b u t  n o t  

reclaimed. All these trenches and roads should be 

cleaned up and mapped p r i o r  t o  rec lamat ion .  

amount o f  i n v a l u a b l e  i n f o r m a t i o n  would be r e a d i l y  a v a i l a b l e  

a t  a minimal cost .  Th i s  i n f o r m a t i o n  would probably  be 

adequate t o  con f i rm  t h e  su r face  t races  o f  the  seams as shown 

on the accompanying map. 

An immense 

The complete i n t e r p r e t a t i o n  o f  B i g  Weary Ridge r e q u i r e s  

a d d i t i o n a l  d r i l l i n g  on a t  l e a s t  a 2,000 f o o t  spacing. I t  i s  

be l i eved  t h a t  a d r i l l  program on t h i s  spacing w i t h  a l l  holes 

d r i l l e d  t o  the  basal  sandstone would pe rm i t  an e x c e l l e n t  

eva lua t i on  o f  B i g  Weary Ridge. 

avoided as they  l e a d  t o  d i f f i c u l t  and poss ib le  erroneous 

c o r r e l a t i o n  o f  t h e  seams on t h i s  area o f  r a p i d  l a t e r a l  

f a c i e s  changes. 

Shal low holes should be 

I 
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16. 

RECOMMENDATIONS (Cont 'd.)  

There a r e  no recanmendations f o r  a d d i t i o n a l  work on 

L i t t l e  Weary Ridge as the  e x i s t i n g  i n t e r p r e t a t i o n  o f  E l co  i s  

be l i eved  t o  be canplete.  

The "west s ide "  o f  t h e  E l k  V a l l e y  r e q u i r e s  e x p l o r a t i o n  

t o  determine the  th ickness  of t h e  coa l  seams i n  t h e  v e r t i c a l  coal  

measures present  on t h a t  s ide  of the  v a l l e y .  

be c leaned o u t  and measured p r i o r  t o  rec lamat ion.  

most c e r t a i n l y  e x i s t s  f o r  open p i t  coal  min ing i n  t h i s  area i f  

t h e  coal  seams are  o f  adequate th ickness .  

ho les angled e a s t  and d r i l l e d  "up-sect ion' '  f rom t h e  upper 

road would e s t a b l i s h  t h e  seam thicknesses. 

The trenches must 

A prospec t  

A program o f  d r i l l  

December 1975 I .  P .  Dyson, P. Geol 
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SECTION 75-A 

B I G  WEARY RIDGE 

Section measured from basal sandstone south along the ridge.  Measured "up-section" 

0 - 11 Coal Zone. 
Carbonaceous shale from 0 - 1. 
Coal from 1 - 4. 
Shale from 4 - 6. 
Coal from 6 - 8. 
Shale from 8 - 11. 

11-13 

13 - 18 

18 - 24 

24 - 30 

30 - 35 

35 - 39 

39 - 49 

49 - 56.5 

56.5 - 62.5 

62.5 - 89 

89 - 125 

125 - 130 

130 - 140 

140 - 157 

Si l t s tone :  orange brown, 4 - 6" beds r e s i s t i v e .  

Coal: t ransi t ional  t o  shale above. 

S i l t s tone :  dark grey w i t h  1 inch nodules mudstone 
a t  top. t ransi t ional  t o  very f i n e  grained sandstone 
above. 

Sandstone: very f ine  grained w i t h  small sca le  cross  
lamination, thinly bedded, calcareous. 

Shale: carbonaceous. 

Sandstone: very f ine  grained, clean, cross laminated, 
p i n k  grey, carbonaceous. 

Shale: s i l t y  (6" )  interbedded, non calcareous. 

Coal. 

Sandstone: th in ly  bedded, lower, 6 - 9" a t  top. 
very f i n e  grained, p i n k  grey, calcareous, clean, 
abrupt contact above. 

Shale: carbonaceous, homogeneously dark grey. 

Shale: poorly exposed? 

S i l t s tone :  
2 f e e t  shale t o  s i l t y  mudstone a t  top,  9", very f i n e  
grained sandstone a t  top. 

Shale: 

S i l t s tone :  blocky ( l a t e r a l  change t o  sandstone t o  
sha le ) ,  quiteuninterrupted passes i n t o  very f i n e  
grained sandstone a t  150, strongly calcareous. 

orange, weathered (lowest 1 f o o t ) ,  passing t o  

w i t h  few inches a t  1975 thinly bedded s i l t s t o n e s .  

~ 

P A U L  0 1 5 0 N  C O N S U L T A N T S  



157 - 164 

164 - 165.5 

165.5 - 169.5 

169.5 - 174.5 

174.5 - 177 

177 - 179 

179 - 186 

186 - 193.5 

193.5 - 198 

198 - 209 

209 - 210 

210 - 218 

218 - 220 

220 - 225 

225 - 230 

230 - 235 

235 - 240 

240 - 245 

245 - 250 

250 - 253 

253 - 258 

258 - 268 

75-A (pg. 2) 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 
I 

I 
I 

P A U L  D Y S O N  CONSULTANT 

Shale: orange weathered lower half .  

S i l t s .  

Shale w i t h  one foo t  s i l t s .  

Coal. 

Shale. 

S i  1 tstone.  

Sandstone: very f ine  grained, calcareous 6 - 9". 

S i l t y  mudstones: with one foot  s i l t s  a t  188. 

Sandstone: very f ine  grained, massive, .orange 
weathered, calcareous . 
S i l t y  mudstone: 
strongly calcareous. 

few 2 inch s i l t s t o n e  orange bands, 

Very f ine  grained sandstone: 
1 ami na ted , grey. 

calcareous, cross 

Shale: one foo t  s i l t y  i n  upper par t .  

Sandstone: very f ine  grained, strongly calcareous, 
small sca le  cross  lamination, gradational upwards. 

Mudstone: s i l t y .  

Mudstone: carbonaceous. 

Mudstones: 
ironstone mudstone a t  230, calcareous, s i l t y .  

non calcareous, w i t h  dense (one foot) 

Mudstone: becoming carbonaceous. 

S i l t s :  w i t h  oran e weathered s i l t y ,  nodular 
mudstone band (4" 7 . 
Shales. 

Shales. 

Mudstone: orange s i l t y ,  homogeneous. 

Mudstones: s i l t y ,  carbonaceous, t o p  one foo t  i s  
d i r t y  coal. 
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268 - 277 

277 - 281 

281 - 282 

282 - 286 

284 - 285 

285 - 289 

289 - 294 

294 - 298 

298 - 300 

300 - 316 

316 - 317 

317 - 318 

318 - 321 

321 - 341 

341 - 346 

346 - 351 

351 - 354 

354 - 359 

359 - 364 

364 - 375 

75-A ( p g .  3) 

Coal: abrupt contact t o  sandstone above. 

Sandstone: 
strongly calcareous, interval small sca le  cross 
1 amination. 

S i l t s tones :  muddy. 

Sandstone: very f ine  grained, massive, as below. 

S i l t s  and shales .  

Sandstone: 
than lower u n i t  (282-86) s i l i ceous ,  6" s i l t y  shales  
a t  287 , appears len t icu lar .  

Coal. 

Carbonaceous mudstone. 

Sandstone: very f ine  grained, interbedded w i t h  
s i l t y  mudstones. 

Coal. 

Mudstone. 

Sandstone: very f i n e  grained. 

Shale: s i l t y .  

Siltstone-mudstone: 4 inch interbedded w i t h  
one t o  s i x  inch l en t i cu la r  very f i n e  grained sandstone. 

Sandstone a t  base: 
muds i n  upper 4 f ee t .  

Mudstone and Si l t s tone .  

Ssandstone and s i l t s tone :  
interbedded s i l t s  i n  lower 3 f e e t  with 1 foo t  sandstone 
a t  top. 

Shale: f r i a b l e ,  carbonaceous. 

very f i n e  grained, massive, p i n k  grey, 

very f ine  grained, pink grey, darker 

very f ine  grained t o  s i l t s  and 

very f i n e  grained, 

Mudstone: carbonaceous. 

Mudstone: carbonaceous. 
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375 - 380.5 

380.5 - 395.5 

395.5 408 

408 - 413 

413 - 421 

421 - 424 

424 - 434 

434 - 439 

439 - 449 

449 - 457 

457 - 462 

462 - 472 

472 - 487 

487 - 542 

542 - 552 

553 - 555 

555 - 556 

556 - 568 

75-A ( p g .  4) 

Coal: Clarodurain. 

Si l ts tone:  carbonaceous w i t h  thin orange 
concretionary bands. 

As be1 ow. 

S i l t s tone :  orange brown, massive, argi l laceous 
with two 6 inch dark grey interbedded shales .  

Shale: carbonaceous. 

Sandstone: 

Si l ts tone:  blocky 

Sandstone: 
50% argillaceous matter,  abundant large sca le  plant 
impressions, non calcareous. 

S i l t s tone :  thinly bedded. 

Sandstone: very f i n e  grained, strongly calcareous 
w i t h  upper 5 f e e t  s i l t s ,  orange weathered. 

Sandstone: f ine  grained, carbonaceous, s i l i ceous ,  
dark grey, bedding. * coarsest  l i thology from base appears cor re la tab le  
t o  sandstone a t  ridge south of Aldridqe Cr. - iron 
oxides i n  matrix. 

S i l t s tone  and very f i n e  grained sandstone, non 
calcareous. 

S i  1 tstone: uninterrupted. 

Mudstone- s i l t y :  
s i l t y  and very f i n e  grained sandstone a t  530, non 
calcareous shales become carbonaceous t o  top, 
p l  a tey sands tone. 

Shales. 

Coal. 

Shale. 

Coal w i t h  few carbonaceous ( 4  foot )  bands - nodular, 
coal extremely platey and f r i a b l e  coal ,  sharp contact 
w i t h  muds above. 

very f i n e  grained, grading to  shales  above. 

very f i n e  grained, dark grey, 40 t o  

dark grey s h a l e ,  s i l t y ,  becoming 

I 
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568 - 588 

588 - 594 

594 - 600 

600 - 605 

605 - 607 

607 -610 

610 - 614 

614 - 615 

615 - 630 

630 - 645 

645 - 650 

650 - 660 

660 - 695 

695 - 705 

705 - 721 

721 - 723 

723 - 728 

75-A ( p g .  5)  

Dark and l i g h t  grey s i l t s ,  gradational above. 

Sandstone: grey, very f ine  grained, small sca le  
cross lamination, 590 - 591 shale.  

Sandstone: very f ine  grained w i t h  few t h i n  (4") 
shale  bands ( s i l t y ) .  

S i l t s  grading t o  very f ine  grained sandstone 
above. 

Sandstone: fine-medium grained, non calcareous, 
clean, quartzose. 

DArk grey s i l t s  and shale.  

Sandstone: very f i n e  grained, argil laceous,  l i g h t  
grey, platey,  non calcareous, dark grey. 

Shales: s i l t y .  

Shale: 
grained sandstone every three f e e t  (sandstone 
s i  1 i ceous 1. 
Shales: 
coal seams upwards. 

Coal seam. 

Sandstone: 
u n i t  three f e e t  thick and twelve f e e t  long. 

S i l t s tone  w i t h  sandstone: 
s i l t y  zones w i t h  one foot  t o  6 inches very f i n e  grained 
sandstone interbeds passing t o  carbonaceous shales  
below (non calcareous, very f ine  grained sandstone 
below). 

Coal seam. Hard coal. 

Shale: carbonaceous. 

Sandstone: 
l i g h t  brown (orange), very calcareous. 

Si 1 ts: 

s i l t y  w i t h  approximately one foo t  very fine 

carbonaceous, very s l i g h t l y  s i l t y ,  minor 

very f i n e  grained, argil laceous,  channel 

approximately three foot  

very f i n e  grained, grey weathered t o  

very a r g i l l  aceous, dark grey. 
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728 - 741 

741 - 742 

742 - 744.5 

744.5 - 745 

745 - 746 

746 - 747 

747 - 749 

749 - 753 

753 - 754 

754 - 764 

764 - 799 

799 - 804 

804 - 809 

809 - 812 

812 - 813 

813 - 815 

815 - 827.5 

827.5 - 829 

829 - 832 

832 - 842 

a42 - 847 

847 - 852 

75-A ( p g .  6 )  

Shale: s i l t y .  

Sandstone: very f i n e  grained, gradational above 
and below t o  s i l t s .  

Shale. 

S i l t s tone .  

Sandstone: very f ine  grained. 

S i l  tstone. 

Coal: gradational t o  shale above. 

Shale. 

Sandstone: very f ine  grained. 

Shale: dark grey, carbonaceous. 

Shales and s i l t s t o n e  rubble mainly, w i t h  some 
s i l t s tones  and carbonaceous shale  outcrop. 

Shale. 

Sandstone: 
angle),  strongly calcareous, - p i n k  grained, w i t h  
abundant f o s s i l s  deeply impressed. 

Shale: carbonaceous. 

Sandstone: very f i n e  grained, strongly calcareous 
(as above). 

Shale: carbonaceous. 

Coal. 

S i l t y  muds: sharp contact with coal below. 

S i l t s :  argilaceous. 

S i l t y  muds. 

S i l t y  muds. 

S i l t y  muds. 

very f i n e  grained, cross laminated (low 

L 
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852 - 862 

862 - 874 

874 - 879 

879 - 919 

919 - 920 

920 - 955 

955 - 956 

956 - 971 

971 - 1036 

1036 - 1037 

1037 - 1038 

1038 - 1064.5 

1064.5 - 1078 

1078 - 1083 

1083 - 1143 

1143 - 1163 

1163 - 1173 

1173 - 1200 

75-A (pg. 7 )  

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 
I 

P A U L  0 1 5 0 N  C O N S U L T A N T  

Sandstone: 
strongly calcareous, bedding t o  few inches, p i n k  grey. 

very f i n e  grained, cross laminated, 

Shales: sandstone calcareous, f i n e  grained, 
cherty. 

Lime muds: 
calcareous . she l l  and plant debris ,  extremely 

Shales: 
weathering w i t h  one foo t  s i l t s  (orange weathered) 
a t  900. 

( s i l t y )  mainly dark grey, some orange 

Coal Seam - one foot .  

Shales: mainly dark grey, carbonaceous, few 
orange bands, d i s t i n c t  shale  band (923 - 930 
calcareous and limy). 

Sandstone: very f i n e  grained, 

Shales: with carbonaceous, s i l t y  muds (one foot )  
interbedded a t  two foot  in te rva ls .  

Shales and s i l t s :  approximate measurement. 

Coal. 

Muds: coaly. 

Coal: qu i te  f r i a b l e  and platey.  

Shale: 
upper. 

s i l t y  i n  lower becoming carbonaceous i n  

Sandstone: upper very f i n e  grained, calcareous. 

Poorly exposed t o  no exposure, probably shale .  

Shale: dark grey, orange weathering. 

Sandstone: very f i n e  grained 
plant  impression, t h in ly  bedded appearance. 
non calcareous, p i n k  grey. 

S i l t s :  
ten f e e t .  

l i g h t  grey, grades t o  shales in upper 



I 
I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 

I 

1200 - 1205 

1205 - 1230 

1230 - 1241 

1241 - 1242 

1242 - 1243 

1243 - 1263 

1263 - 1268 

1268 - 1282 

1282 - 1283 

1283 - 1288 
1288 - 1289 

1289 - 1339 

1339 - 1350 

1350 - 1355 

1355 - 1356 

1356 - 1361 

1361 - 1364 

1364 - 1372 

1372 - 1375 

1375 - 1377.5 

1377.5 - 1390 

75-A (pg .  8) 

Shale. 

S i l t s  and carbonaceous shale .  

Coal seam. 

Shale 

Coal. 

Shale, gradational below. 

S i l t s :  calcareous, s i l i ceous ,  laminated, channel 
deposits 2 '  t o  3 f e e t  thick and 12 inches long, 
maybe repeat of lower seam. 

Shales. 

S i l t s .  

Shale. 
Si 1 t s ,  calcareous . 
Shales, carbonaceous w i t h  few minor coal seams i n  
upper twenty feet. 

Coal. 

Shales: few thin coal seams. 

Sandstone: very fine grained, laminated. 

Coal, super f ic ia l  o a l i t i c  appearance ( top  one foo t ) .  

Mudstones. 

Coal. 

Shale: dark grey. 

Sandstone: very f i n e  grained, interbedded w i t h  small 
s ca l e  cross laminated units, planar lamination, strongly 
calcareous. 

S i l t s  and Shales: 
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1390 - 1420 

1420 - 1429 

1429 - 1436 

1436 - 1447 

1447 - 1452 

1452 - 1459 

1459 - 1463 

1463 - 1468 

1468 - 1483 

1483 - 1508 

1508 - 1520 

1520 - 1545 

1545 - 1554 

1554 - 1590 

1590 - 1595 

1595 - 1599 

1599 - 1612 

1612 - 1616 

1616 - 1621 

1621 - 1636 

75-A (pg .  9) 
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Incipian t exposure. 

Sandstone: 
rus ty  weathering, very thinly bedded, cross- 
laminated, and planar beds w i t h  few channels, 
troughs. 

very f i n e  grained, strongly calcareous, 

S i l t s :  
massive appearance. 

strongly calcareous, thickly bedded and 

Shales: 6 inches s i l t y  muds a t  1440. 

Sandstone: very f ine  grained as below (29-36). 

Shales: trans.  to  s i l t s  and sands above. 

Sandstone: very f ine  grained, strongly 
calcareous. 

Sandstone: dark grey, s i l i ceous  ( lense out north 
and south).  

Mudstone: r ich ly  calcareous, limey, orange weathering. 

Shales: dark grey, uniform appearance. 

S i l t s :  orange weathering, strongly calcareous. 

Shales: poorly exposed. 

Sandstone: very f i n e  grained, calcareous (s t rongly) ,  
p i n k i s h  grey. 

Unexposed, carbonaceous shales? 

Coal seam. 

S i l t :  orange weathering, massive. 

Coal w i t h  6 inches mudstone i n  middle. 

Carbonaceous shale.  

Coal with s i x  inches shale  i n  middle. 

Shales t o  rubble poorly exposed, medium grained 
sands tone w i  t h  cl as ts. 
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1636 - 1646 

1646 - 1666 

1666 - 1669 

1669 - 1674 

1674 - 1684 
1684 - 1689 

1689 - 1711 

1711 - 1731 

1731 - 1736 

1736 - 1756 

1756 - 1761 

1761 - 1772 
1772 - 1773 
1773 - 1775 
1775 - 1805 

1805 - 1810 

75-A (pg. 10) 
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Sandstone: * major erosional surface a t  base, 
medium t o  coarse grained, dark grey, s i l i ceous ,  
l a t e r a l l y  th i s  may was out  the coal seam below. 

Sandstone: 
large scale  cross bedding. 

f i ne  t o  medium gra in ,  feebly calcareous, 

Shale-sil tstone: 
(one foot ) .  

very f i n e  sandstone i n  middle 

Sandstone: 
massive, large sca le  cross Bmination. 

f i n e ,  grey weathering strongly calcareous, 

Si l ts tone:  mainly planar lamination i n  upper. 

Sandstone: 
moderate scale  cross  lamination, plant  impression. 

very f ine  t o  medium grained, calcareous, 

Sandstone: 
weathering, argil laceous,  planar lamination (%'I) 

minor one inch shale  bands, calcareous. 

Sandstone: medium grained, cherty,  s i l i ceous ,  massive 
(1 - 3 foot  uni ts) .  

f i ne  t o  very f i n e  grained, p i n k  

Sandstone: f i ne  grained, dark grey, strongly 
calcareous. 

S i l t  and sandstone: 
sands tone. 

lenses  of very f ine grained 

Si l ts  and very f i n e  grained sandstone: 
argil laceous.  

calcareous, 

As below, calcareous. 

Shale: dark grey, gradational t o  s i l t s  above. 

Sandstone: very f i n e  grained, calcareous ( feebly) .  

Shales and muds: interbedded (calcareous) 
approximately 70% shale .  

Sandstone: 
up t o  l i g h t  grey, cleaner,  very f ine  grained 
sandstone. 

very f ine ,  calcareous,  laminated, passing 
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1810 - 1815 

1815 - 1817 

1817 - 1902 

1902 - 1909 

1909 - 1911.5 

1911.5 - 1914.5 

1914.5 - 1916 

1916 - 1921 

1921 - 1951 

956 

973 

1973 - 1976 

1976 - 1983 

1983 - 1987 

1987 - 1990 

1951 - 
1956 - 

75-A (pg.  11) 

Shale: 

Sandstone: 
calcareous, thinly bedded. 

Shales and s i l ts :  poorly exposed. 

Shales: dark grey. 

Sandstone: very f ine  grained, medium grey, feebly 
calcareous, s l i gh t ly  a r g i l l  aceous. 

Shales: w i t h  6 inches coal a t  base. 

Sandstone: 
grey too t le t s .  

Shale with 6 inches coal one foot  up from base. 

Shales: 
(6  inches t o  one foo t ) ,  regularly spaced. 

Sandstones-silts-shales: weathered one f o o t  u n i t s .  

Sandstone: f ine  grained, strongly calcareous. 

Sandstone: 

Very f i n e  grained passing t o  medium grained, strongly 
calcareous. 

Sandstone: medium grained, strongly calcareous, 
c lean ,  uniform, brownish look. 

Sandstone: medium grained, effusive.  

carbonaceous, very sharp contact above. 

very f i n e  grained, p i n k  grey, strongly 

very f ine  grained, strongly calcareous, 

clean, carbonaceous w i t h  four sandy units 

very f ine  grained, bedding % - 1/8 incb. 
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SECTION 75-8 

WEARY CREEK 

Sect ion measure#- -_wnstream along south  s i d e  o f  Weary -:eek f rom 
0 - 627 and then a long n o r t h  s i d e  o f  creek. Measured "up-sect ion" .  

0 - 8  Sandstone: medium grained, r u s t y  grey, massive, 
non calcareous. 

8 - 13 

13 - 18 

18 - 23 

23, - 58 

58 - 62 

62 - 65 

65 - 67 

67 - 68.5 

68.5 - 74.5 

74.5 - 82.5 

82.5 - 88 

88 - 98 

98 - 101 

101 - 108 

Sandstone: 
minor  2 i n c h  carbonaceous sha le  between u n i t  
bedding th i cken  and t h i n s  l a t e r a l l y ,  m inor  
s t r u c t u r a l  f a u l t s  here (5  f e e t ) .  

Shale: 
sandstones ( 4  f e e t ) .  

Shales? p o o r l y  exposed. 

Shales t o  base o f  coa l  seam, p o o r l y  exposed upper 
contact ,  t o  sandstone above coal .  

Sandstone: 
sha le  p a r t i n g  a t  base. 

S i l t s :  t r a n s i t i o n a l  t o  shales above, dark l am ina t ion .  

Shales: b locky,  nodular .  

S i l t s :  a r g i l l a c e o u s ,  non calcareous. 

Shaley: smal l  sca le  f o l d i n g  3 f e e t ,  carbonaceous, 
s l i ckens ides ,  c o a l y  pa r t i ngs ,  p l a n t  remains. 

Sandstone: v e r y  f i n e  grained, non calcareous, 
carbonaceous, 4 - 8 f o o t  beds. 

Sandstone: as below, few sha le  p a r t i n g s  (1"). 

Sandstone: l i g h t  grey, becoming c o a l y  t o  coal  above 
( t h i n  bands) 

Shales: w i t h  one f o o t  s i l t  channels. 

Coal Seam: 
base, sharp c o n t a c t  below and above. 

as below, bedding (6inches t o  one f o o t )  

2 f e e t  becomes s i l t y  and ve ry  f i n e  gra ined 

f i n e  t o  ve ry  f i n e  gra ined,  6 i n c h  

f i n e  gra ined,  4 i n c h  t o  1 f o o t  beds. 

p o s s i b l e  movement and shear zone a t  
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108 - 110 

110 - 123 

123 - 144 

144 - 149 

184 - 153.5 

153.5 - 161.5 

161.5 - 163 

163 - 187 

187 - 189 

189 - 189.5 

189.5 - 210 

210 - 215 

215 - 236 

236 - 238 

238 - 240 

240 - 241 

241 - 273 

273 - 281 

281 - 283 

75-8 ( p g .  2) 

Sandstone: f i ne  grained, laminated. 

Sandstone-silts: 

Unexposed - shales? 

Sandstone: two t o  four inch u n i t s ,  minor sha le  
partings,  very f i n e  grained, brown grey, cross 
1 aminated, roo t l e t s .  

Sandstone: as below, feebly calcareous, 4 inch 
to  1 f o o t  un i t s ,  4 i n c h  siltpartings (middle). 

Shales and muds: 
bands, carbonaceous. 

Coal - d i r t y ,  intermixed w i t h  shale.  

Coal: minor 6 inch shale  band a t  176. 

Shales: s i l t y ,  calcareous. 

Carbonaceous shale.  

Mudstone: s i l t y ,  rusty brown weathering, ironstone 
concretions ( 2  inches). 

Sandstone: 

Mudstone: argi l laceous,  interbedded, feebly 
calcareous. 

i n t e r l a in  ( k " )  2 to  4 inch units. 

few orange weathered 6 inch 

f i n e  grained, ol ive grey, qua r t z i t i c .  

S i l t s tone :  s i l i ceous  channel, pinches i n  and out.  

Muds tone. 

S i l t s :  orange weathering. 

Muds and Si 1 ts  : i nterbedded, cal careous. 

* 271 - 272 - orange weathered s i l t s ,  channel. 

Muds and s i l t s  - interbedded, calcareous. 

S i l t s :  dark grey, lense, channel. 
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283 - 285 
285 - 290 
290 - 293 
293 - 296 
296 - 297 
294 - 298.5 
298.5 - 316.5 
316.5 - 318.5 
318.5 - 320.5 
320.5 - 322 

322 - 327 
327 - 352 

352 - 367 

367 - 369 
369 - 3J8 
378 - 379 
379 - 379.5 
379.5 - 380.5 
380.5 - 382.5 
382.5 - 389 
389 - 391 
391 - 402 

75-8 (pg. 3) 
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Muds: grey, brown. 

Mudstone: dark grey. 

As below. 

Coal: d i r t y ,  highly sheared a t  base , 

Si l ty :  nodular, orange weathered, interbedded. 

Coal: d i r ty .  

Mudstone: planar bedding, s l i g h t l y  calcareous. 

Sandstone: f i n e  grained, 3 t o  6 inch units. 

S i l t s :  laminated, th in ly  bedded. 

Sandstone: f i n e  grained w i t h  two 2 inch 
s i l  tstone interbeds,  calcareous (strongly 

As below - non calcareous (dark grey). 

Sandstone: f i ne  grained, s i l t y  laminated, t race  
calcareous. 

Sandstone: 
w i t h  change i n  s t r i k e ,  medium - dark grey, t race  
calcareous. 

Coal. 

Shale 

Coal . 
Shale. 

Coal. 

Shale. 

Coal. 

S i l t :  orange brown, calcareous. 

f i n e  grained, noticeable f a u l t  (10 foot )  

Mudstone. 
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402 - 403 

403 - 420 

420 - 428 

428 - 434 

434 - 456 

456 - 474 

474 - 476 

476 - 484 

484 - 492 

492 - 412 

512 - 555 

555 - 558 

558 - 562 

562 - 577 

577 - 582 

582 - 588 

588 - 593 

593 - 595 

595 - 600 

600 - 616 

I 
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75-8 (pg. 4) 

F ine  gra ined sandstone - channel. 

Not  exposed. 

Muds tone. 

Coal. 

Mudstone: 
calcareous. 

Unexposed. 

minor  s i l t y  (1 f o o t )  in te rbeds ,  t r a c e  

Coal - p a r t i a l  exposure. 

Unexposed. 

Coal seam. 

Mudstone, non calcareous. 

Unexposed. 

S i l t :  
impressions. 

orange brown weather ing,  numerous p l a n t  

Shales: s i l t y .  

Shale: carbonaceous. 

Carbonaceous shales.  

Carbonaceous shales w i t h  few 1 i n c h  coal  bands 
(pa r t i ngs ) .  

As below. 

Coal and sha le  (4  i n c h  a l t e r n a t e  beds). 

Extremely hard coal .  

Coal : upper 8 f e e t  carbonaceous in te rbeds  
(% t o  2 inches every 2 t o  8 inches) ,  t r a n s i t i o n a l  
t o  mudstone above from 609. 



616 - 617 

617 - 624 

624 - 627 

627 - 636 

75-8 ( p g .  5) 

Mudstone: t r ans i t i ona l  t o  s i l t s t o n e s .  

S i  1 ts  tones. 

Sandstone: 

Unexposed. 

f ine grained, dark grey, feebly calcareous. 
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Se ti 
Trenc 

SECTION 75-C 

LITTLE WEARY RIDGE 

n measured f r o m  e a s t  t o  west on L i t t l e  Weary Ridge near 
T-70-9 and Trench T-EB-1-75. Measured "up-sect ion" .  

0 - 20 

20 - 55 

55 - 60 

60 - 61 

61 - 66 

66 - 68 

68 - 70 

70 - 72 

72 - 74 

74 - 77 

77 - 78 

78 - 81 

81 - 86 

86 - 9 1  

91  - 159 

- 

159 - 163 

163 - 163.5 

Coal - #9 seam. 

Poor exposures, mudstone, s i l t y  u n i t ?  

Shale: carbonaceous. 

Sandstone: 
t h i n l y  laminated. 

Mudstone: 
i n te rbeds .  

Sandstone: very  f i n e  gra ined.  

Muds tone. 

Sandstone: f i n e  gra ined.  

Mudstone: 
s t r i n g e r s ) .  

S i l t s t o n e :  e ros iona l  con tac t  a t  base o f  sandstone. 

Sandstone: 
w e l l  cemented, s i l i c e o u s .  

Sandstone: medium t o  coarse, massive, p l a n t  
impressions. 

Sandstone: medium t o  coarse, s i l i c e o u s ,  numerous 
i rons tone  mudclasts (0 - 1"). 

Sandstone: as below. 

Unexposed. 

( S t a r t  o f  t rench)  

S i  1 t s  : carbonaceous. 

Coal. 

very  f i n e  gra ined,  b i g h t  brown grey,  

carbonaceous, brown w i t h  dark g rey  

dark grey, carbonaceous (k i n c h  coa ly  

medium grained, numerous p l a n t  fragments, 
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163.5 - 166 

166 - 166.5 

166.5 - 175 

175 - 190 

190 - 196.5 

196.5 - 197.5 

197.5 - 198 

198 - 198.2 

198.2 - 198.4 

198.4 - 199 

199 - 199.5 

199.5 - 200 

200 - 200.5 

200.5 - 215 

215 - 252 

252 - 260 

260 - 265 

265 - 266 

266 - 267 

267 - 270 

270 - 270.5 

270.5 - 271 

271 - 273.7 

273.7 - 274.2 

75-c (pg .  2 )  

Muds tone: carbonaceous. 

Coal : blocky. 

Mudstone: carbonaceous. 

Coal: with one t o  two inch 
two fee t .  

Coal: uninterrupted. 

hale partings every 

Shale w i t h  t h i n  coaly interbeds.  

Coal. 

Shale. 

Coal. 

Shale. 

Coal. 

Shale. 

Coal : d i r t y  and sandy. 

Mudstone: 
f i ve  f e e t  (and s i l i ceous ) .  

S i l t s :  uniform, massive, no par t ings,  
muds tones, becomes more mudstone (more th in ly  bedded). 

Mudstone: 
zones. 

Mudstone: numerous plant  fragments. 

Shale: black, platey. 

Coal. 

Shale. 

Coal. 

Muds tone. 

Coal. 

Muds tone - 

few coaly s t r inge r s  becoming s i l t y  upper 

2 inch uni ts ,  uniform sequence, few s i l t y  

P A U L  D150N CONSULTANTS 
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274.2 - 278.2 

278.2 - 280 

280 - 298.5 

298.5 - 310 

310 - 276 

376 - 379 

379 - 382 

382 - 392 

392 - 407 

407 - 417 

417 - 427 

427 - 430 

430 - 435 

435 - 445 

435 - 438.5 

438.5 - 445 

445 - 450 

450 - 455 

455 - 456.5 

456.5 - 485 

485 - 486 

486 - 488 

488 - 489 

489 - 496 

75-c ( p g .  3) 

Coal - minor one-inch shaley par t ings.  

Shale and coal interbeds.  

Coal mainly clean, few noldular shale partings. 

Mudstone: massive. 

S i l t s tone :  minor var ia t ion .  

Shales: coaly s t r inge r s .  

S i l t s .  

Mudstone: th in ly  bedded. 

Sandstone: very f ine grained, s i l i ceous .  

Coal: ??  

Mudstone: few coaly s t r i n g e r s ,  numerous 
s l ickensides ,  heavily slickensided. 

Coal. 

Siltstone-mudstone: massive. 

Poorly exposed interval  - probably si l ts .  

Coal. 

S i l t s :  coaly laminae. 

Coal. 

S i l t s .  

Coal. 

Sil ts .  

Coal. 

S i l t s .  

Coal. 

poorly exposed, only t o p  3 fee t .  

S i l t s :  1an ... bated. 

P A U L  0 1 5 0 N  C O N S U L T A N 1  
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SECTION 75-D 

BIG WEARY RIDGE 

Section measured e a s t  t o  west i n  old trench 3500 f e e t  south southeast  of 
R1 k River bridge. Measured "up-section" . 
8' Covered. 

5' Mudstone: dark brown grey, carbonaceous. 

5' zone. 

0 - 13.5 

13.5 - 17 
17 - 19 
19 - 24 
24 - 36 
36 - 48.5 

48.5 - 60 

60 - 64 
64 - 72 
72 - 75 

75 - 83 
83 - 85 

Poor exposure, mainly covered. Appears to  be mainly 
Mudstone, rubbly. 

S i l t s tone :  brown grey, thickly bedded. 

Mudstone: dark grey brown. 

S i l  tstone: argil laceous.  

Covered. 

S i l t s tone :  grey brown i n  t h i n  argil laceous interbeds 
a t  2" t o  4" inrevals .  335 x 38O W. 

Coal - 12 f e e t  approximately. 
Occasional interbeds of s i l t s t o n e  o r  mudstone 
%" t o  3" thick. 

Shale: dark grey. 

Covered. 

S i l t s tone :  a rg i l laceous ,  grey, brown. 

Covered. 

Mudstone: s i l t y .  

85 - 89 Shale: dark grey, carbonaceous. 

89 - 90 Coal. 
90 - 92 Mudstone: b u f f  grey, very f ine ly  shattered. 

PAUL O Y 5 0 N  CONSULTANTS 



92 - 96.5 

96.5 - 97.5 
97.5 - 117 

117 - 126 
126 - 130 

130 - 140 
140 - 147.5 

147.5 - 148.5 
148.5 - 153 
153 - 153.5 
153.5 - 154 
154- 179 

75-D ( p g .  2) 
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Coal - approximately 20% argil laceous interbeds 
Q" to  2" thick.  

Shale: dark grey brown, platey. 

Sandstone: 
w i t h  t h i n  (approximately Q") argil laceous interbeds.  

l i g h t  rusty brown, very f ine  grained 

Covered. 

Sandstone: 
hard. 

b u f f ,  grey, f i ne  grained, s i l t y ,  very 

Coal. 

Sandstone: 
matrix. 

rusty brown,  looks to  have mainly FeO 

Shale: dark grey, platy.  

S i l t s tone :  buff grey w i t h  dark laminae. 

Shale: carbonaceous, dark grey. 

Shale: grey brown. 
335 x 380 W 
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SECTION 75-E 

BIG WEARY RIDGE 

Section measured "up-section" on Big  Weary Ridge. 

0 - 4  

4 - 6  

6 - 8  

8 - 13 
13 - 13.5 
13.5 - 14 
14 - 42 
42 - 47 
47 - 49 
49 - 58 
58 - 175 
175 - 181.5 

Coal. 

Shale. 

Coal 

Shale. 

Coal, 

Shale .  

Shale 

Coal. 

Shale. 

Coal. 

Shale w i t h  minor coaly s t reaks .  

Ool i t ic  coal seam. 
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SECTION 75-F 

BIG WEARY RIDGE 

Section measured downstream i n  creek on Big Weary Ridge 7000 f e e t  
southeast of E l k  River bridge. Measured "up-section". 

0 - 7  Sandstone: w i t h  shale interbeds.  
350 x 70° W .  

7 - 13 Carbonaceous shale  I",  s i l t y  interbeds. 

13 - 15 Dirty Coal. 

15 - 20 Mudstone: dark brown-grey, 6" d i r t y  coal ~ 

20 - 29 Sandstone: grey brown, very f ine  grained, th in ly  
bedded. 340 x 590 W 

29 - 42 Shale: dark grey, very rubbly. 

42 - 45 Si l t s tone :  b u f f  grey. 

45 - 48 Muds tone. 

48 - 57 Covered recessive. 

57 - 60 Sandstone: very fine grained with black cross 

60 - 68 Shale: dark grey and d i r t y  coal interbeds 2" t o  

laminations. 

6" . 
68 - 71 Coal (clean) 

71 - 73 

73 - 91 Mudstone: 320 x 500 W. 

paJ (argi  11 aceous) 

Shale: dark grey, very sheared. 

Poor exposure, mudstone. 91 - 109 

109 - 115 Coal: d i r t y ,  very weathered. 

115 - 122 Mudstone: grey, brown. 

122 - 123 Si l t s tone :  
rusty.  

verty s i l t y ,  b u f f  grey, weathered and 
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123 - 138 

138 - 139 

139 - 142 

142 - 144 

144 - 153 

153 - 168 

168 - 178 

178 - 183 

183 

183 - 185 

185 - 205 

205 - 206.5 

206.5 - 238 

238 - 241 

241 - 251 

251 - 269 

269 - 277 

277 - 315 

315 - 321 

321 - 335 

p-J (pg. 2) 

Thinly bedded sandstone, s i l  tstone and mudstone w i t h  
2" to  4" coal s t r ingers .  

One foot  clean coal.  

Mudstone: s i l t y ,  sheared near top .  

Coal. 
Dirty coal with 2" to  6'' shale  interbeds.  

Si l ts tone:  l i g h t  brown, th in ly  bedded. 
325 x 600 W .  

Coal: 10 foot  seam 

S i l t s tone ,  argil laceous.  

6" coal seam. 

Mudstone: t h i n  coaly partings. 

Interbedded sandstone, f i ne  grained, mudstone and 
s i l t s .  330 x 59O W 

Si l t s tone ,  buff grey, very hard, weathered, rusty.  

Mainly mudstone, s i l t s t o n e  interbeds.  

Shale: 
d i r t y  coal upper 16". 

Shale: platy i n  plant impressions. 
330 x 60° W .  

18 f e e t  coal. 

Overlain by platy shale.  
330 x 62O W .  

Sandstone, rusty weathered, very f i n e  grained and 
s i l  tstone. 

Shale: dark grey, p la ty ,  overlain by 2 t o  4 f e e t  
poorly exposed coal seam. 

Mudstones and s i l  t s tones.  

dark grey, very carbonaceous grading t o  
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335 - 341 
341 - 361 
361 - 366 

366 - 388 

75-F (pg. 3) 

Coal. 
Mainly mudstone w i t h  s i l t y  interbeds. 

Sandstone: l i g h t  brown, grey, very f ine  grained, 
hard r e s i s t i v e  u n i t ,  forms small c l i f f s ,  numerous 
well preserved plant  f o s s i l s ,  could be ident i f ied .  
Beds undulate ,average a t t i t ude .  
340 x 600 W .  

Covered. 
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SECTION 75-6 

WEST SIDE OF E L K  VALLEY 

Section measured on t r ibu tary  of Bleasdell Creek from road and creek 
intersection downstream, i.e. "up-section" s t ra t igraphica l ly .  

0 - 57 
57 - 66 
66 - 75 
75 - 82 
82 - 90 
90 - 95 
95 - 110 
110 - 120 

120 - 141 

141 - 142.5 

142.5 - 152 
152 - 189 

189 - 201 
201 - 213.5 
213.5 - 240 

240 - 243.5 
243.5 - 245 
245 - 246 
246 - 248 

Unexposed. 

Coal Seam: parting 60.3 - 61.9 
Mudstone: s t r i k e  335O/V. 

Carbonaceous shale: strike 3350/48 W 

Muds tone. 

Shale w i t h  carbonaceous and thin coal seams. 

Mudstone. 

Mudstone with t h i n  coal seam. 
shale.  

119.0 - 120 coaly 

Mudstone w i t h  136 - 138 coaly shale.  

Coal seam. 

Mudstone. 

Coal seam w i t h  parting. M.st. = mudstone. 

171 - 174 M.st. 

154 - 154.9 M-st. 
169 - 169.9 M.St. 

i78 - i8i.5 Si l t s tone  
184 - 187 M.st. 

Mudstone w i t h  t h i n  coal seams. 

S i l t s tone  w i t h  interbeds o f  mudstone and coaly shale.  

Sandstone: s t r i k e  340o/V. Sandstone w i t h  interbeds 
of muds tone and sil ts  tone. 

Shale. 

Coaly shale.  

Coal seam. 

Sandstone. 
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248 - 250 

250 - 270 

270 - 280 

280 - 290 

290 - 291 

291 - 294 

294 - 300 

300 - 331 

331 - 405 

405 - 445 

445 - 452 

452 - 483 

483 - 497 

497 - 510 

510 - 515.5 

515.5-518 

518 - 523.5 

523.5 - 530.5 

530.5 - 533.4 

533.4 - 535 

535 - 545 

545 - 549.8 

549.8 - 558.8 

558.8 - 564 

564- 570.6 

570.6 - 574.3 

574.3 - 577 

Coal seam. 

Sands tone. 

Coal seam. 

Muds tone. 

Coal SEam. 

Mudstone. 

Coaly shale. 

Coal seam with parting of  mudstone/sandstone. 

Sandstone: coarse grained, 

Mudstone w i t h  t h i n  coal seam. 

S i  1 tstone.  

Mudstone: s t r i k e  3200/vertical. 

Sandstone. 

Muds tone. 

S i l t s tone :  s t r i k e  3300/vertical. 

Coaly shale.  

Muds tone. 

Mudstone w i t h  very t h i n  coal seams and shale.  

Coal seam w i t h  parting. 

Muds tone. 

Coal seam w i t h  parting o f  mudstone. 

Mudstone. 

Coal seam. 

Sandstone: s t r i k e  335O/ ver t ica l  

Coal seam. 

Muds tone. 

Coal Seam. 

S t r ike  335O/ ver t i ca l .  
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577 - 581 

581 - 585.4 

585.4 - 594.4 

594.4 - 601 

601 - 624 

624 - 640 

640 - 655.5 

655.5 - 657.5 

657.5 - 660.5 

660.5 - 668 

668 - 679 

679- 705 

705 - 719 

719 - 725.5 

725.5 - 778 

778 - 782 

782 - 784 

784 - 802 

802 - 810 

810 - 823 

823 - 831 

831 - 838 

838 - a44 

844 - a54 

854 - 890 

75-6 ( p g .  3) 

Shale. 

Mudstone. 

Coal seam. 

Shale. 

Mudstone. 

Sandstone: s t r i k e  335O/ v e r t i c a l .  

Mudstone w i th  bands o f  sandstone. 

Coal seam. 

Carbonaceous shale.  

Muds tone. 

S i  1 t s  tone. 

Sandstone. 

Muds tone. 

Coal Seam. 

Sandstone. 

Mudstone. 

Coal seam. 

Muds tone. 

Coal Seam. 

Muds tone. 

Sandstone. 

Mudstone w i t h  i n te rbeds  o f  sandstone and thin coal  
seams. 

Muds tone. 

Mudstone with t h i n  coal  seams. 

Sandstone. 

PAUL O Y S O N  C O N S U L T A N T S  



i 

I 

I 

I 

I 

I 

I 

I 

I 

i 

I 

I 

I 

I 

I 

I 

I 
I 

890 -900 

900 - 915 

915 - 927 

927 - 929.5 

929.5 - 939.5 

939.5 - 940.5 

940.5 - 952.5 

952.5 - 956 

956 - 961 

961 - 967 
967 - 974.6 

974.6 - 978.5 

978.5 - 1000 

1000 = 1003.5 

1003.5 - 1005.3 

1005.3 - 1007.8 

1007.8 - 1022 

1022 - 1036 

1036 - 1040 

1040 - 1046 

1046 - 1047.5 

1047.5 - 1055 

1055 - 1061 

1061 - 1066 

75-6 ( p g .  4) 

Coal Seam. 

Muds tone. 

Sandstone. 

Muds tone. 

Coal seam p a r t i n g  o f  mudstone 937 - 937.5. 

Mudstone. 

Sandstone. 

S h a l e .  

Sandstone. 

Shale w i t h  coa l  seam (thin.)  
Mudstone w i t h  t h i n  coal  seam. 

S h a l e  wi th  t h i n  coal  seam. 

Muds tone. 

Shale w i t h  t h i n  coal  seam. 

Muds tone. 

Coal seams. 

Muds tone. 

Coal seam on n o r t h  s ide.  S t r i k e  34Oo/7O0 G1. 

Mudstone. 

Sandstone. 

Shale. 

Sandstone. 

Shale. 

S i l  t s t o n e  w i t h  mudstone in te rbeds .  
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1066 - 1088.6 

1088.6 - 1090.2 

1090.2 - 1098.2 

1098.2 - 1103 

1103 - 1111 

1111- 1114.8 

1114.8 - 1119 

1119 - 1128 

1128 - 1140 

1140 -1184 

1184 - 1192 

1192 - 1213 

1312 - 1213.8 

1213.8 - 1219.8 

1219.8 - 1221.8 

1221.8 - 1227.8 

1227.8 - 1228.6 

1228.6 - 1232 

1231 - 1234.7 

1234.7 - 1239 

1239 - 1245 

1245 - 1254 

1254 - 1261 

1261 - 1273 

Shale. 

Coal seam. 

Mudstone. 

Sandstone. 

Mudstone w i t h  t h i n  coal  seam. 

S i  1 ts tone.  

Shale. 

Mudstone w i t h  5 i n c h  coal seam. 

Sandstone. 

Mudstone: coa l  seam 1182 - 1163.5 covered with s o i l .  

Sandstone. 

Mudstone. 

Coal seam. 

Mudstone. 

Coal seam. 

Mudstone. 

Coal seam. 

Mudstone. 

Coal Seam. 

Mudstone. 

Sandstone. 

Coal Seam. A d i t  10 f e e t  l ong  on n o r t k  s i d e  o f  c reek  
a long s t r i k e  3300/64O W. 

Muds tone. 

S i l  ts tone.  

Shale 1252 - 1254. 

__ 
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1273 - 1281 

1281 - 1288 

1282 - 1295 

1295 - 1299 

1299 - 1301 

1301 - 1304 

1304 - 1312 

1312 - 1331 

1331 - 1400 

1400 - 1401 

1401 - 1404 

1404 - 1419 

75-6 (pg .  6 )  
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Muds tone. 

Sandstone. 

Coal seam w i t h  partings o f  mudstone. 

Muds tone. 

Coal Seam. 

Mudstone. 

Coal seam w i t h  parting o f  mudstone. 

Muds tone. 

Sandstone. 

Coal Seam. 

Muds tone. 

Sandstone. 



SECTION 75-H 

WEST SIDE OF E L K  VALLEY 

Measured i n  trench on west s ide  of Elk Valley 4000 f e e t  west of 
junction of Bleasdell Creek and E l k  River. Measured "up-section". 

0 - 28 

28 - 30 

30 - 45 

45 - 48 

48-51 

51 - 52.5 

52.5 - 62 

62 - 64.8 

64.8 - 67.8 

67.8 - 69.5 

69.5 - 80.8 

80.8 - '91.8 

91.8 - 100.3 

100.3 - 138 

138 - 171 

171 - 178 

178 - 228 

228 - 270 

270 - 271 

271 - 273 

273 - 283 

283 - 288 

Overburden 

Coal seam. 

Shale. S t r ike  34Oo/V. 

Muds tone. 

Shale. 

Muds tone. 

Shale. 

Coal seam. 

Shale. 

Coal seam. 

Mudstone. 

Coal seam. 

Shale. 

Mudstone. 

Sandstone. 

Shale. 

Covered. 

Mudstone. 

Coal seam. 

Shale. 

Muds tone. 

Shale. 

Strike 34Oo/7O0 W .  

St r ike  345O/dip? 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 
I 

P A U L  O Y S O N  C O N S U L T A N T  



I 

I 
I 

I 

I 

I 
I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 

I 

288 - 291 

291 - 302 

302 - 308 

308 - 311 

311 - 327 

327 - 338 

338 - 350 

350 - 363 

363 - 376 

376 - 379 

379 - 396 

396 - 402 

402 - 411 

411 - 497 

497 - 507 

507 - 521 

521 - 528 

528 - 541 

541 - 554 

554 - 588 

588 - 598 

598 - 603 

603 - 631 

75-H ( p g .  2) 

Sandstone. 

Shale. 

Carbonaceous shale.  S t r i k e  345O/V. 

Coal seam. 
< 

Shale. 

Sandstone. 

Carbonaceous shale. 

Shale. 

Mudstone interbeds of f i n e  grained sandstone. 
S t r ike  3400/dip V. 

Shale. 

Coal seam. 

Shale. 

Sandstone. 

Covered. 

Coal seam., weathered and pa r t ly  covered. 

Muds tone. 

Coaly shale.  

Coal seam - t race .  

Covered. 

Fine t o  medium grained, sandstone. S t r ike  340°/ d i p  V .  

Shale w i t h  mudstone. 

Coal shale. 

Very f i n e  sandstone. 
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- 

631 - 798 

798 - 806 

806 - 812 

812 - 817 

817 - 823 

823 - 832 

832 - 854 

854 - 858 

858 - 897 

897 - 965 

965 - 993 

993 - 1026 

1026 - 1032 

1032 - 1055 

1055 - 1089 

1089 - 1092 

1092 - 1094 

1094 - 1106 

1106 - 1120 

1120 - 1123 

1123- 1129 

1129 - 1134 

1134 - 1136 

1136 - 1142 

Covered. 

Sandstone. S t r i k e  340°/dip V .  

Shale .  

Sandstone. 

Carbonaceous s h a l e .  

Co a1 seam? t r a c e .  

Sandstone. 

Shale.  

Sandstone. 

Covered. 

Coarse grained sandstone.  

Sandstone. 

Shale .  

Sandstone. S t r i k e  335O/ d i p  V. 

Sandstone w i t h  i n t e r b e d s  o f  s h a l e .  

Coal seam. 

Shale.  

Sandstone. 

Shaly sandstone. 

Sandstone. 

Carbonaceous s h a l e .  

Sandstone. 

Carbonaceous s h a l e .  

Sandstone. 
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SECTION 75-1 

WEST SIDE OF ELK VALLEY 

Measured i n  major trench on west s ide  of Elk Valley 9000 f e e t  
southwest of Elk Valley bridge. 

0 - 20 

Measured "up-section". 

Coarse-grained, l i g h t  grey sandstone (Basal?) S t r ike  34O'/6O0W 

20 - 30 

30 - 33 

33 - 82 

82 - 84 

84 - 100 

100 - 130 

130 - 139 

139 - 159 

159 - 215 

215 - 335 

335 - 344 

344 - 349 

349 - 372 

372 - 385 

385 - 476 

476 - 500 

500 - 518 

518 - 540 

540 - 574 

579 - 684 

684 - 727 

Shaly coal seam. 

Sands tone. 

Covered. 

Trace of coal seam. 

Covered. 

Coal seam. 

Shaly mudstone. 

Sandstone, s l i g h t l y  shaly. 

Shale. Strike 335O/V. 

Covered w i t h  coal t races .  

Shale. 

Coal seam. 

Mudstone. 

Carbonaceous shale.  

Covered. 

Shale mixed w i t h  coarse sandstone. 

Coal seam, poorly exposed, mostly covered. 

Muds tone. 

Sandstone w i t h  interbeds of shale.  

Covered. 

Shaly sandstone. 

S t r ike  340°/dip V .  
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I 

I 

I 

1 I 4  

727 - 752 

752 - 815 

815 - 820 

820 - 832 

a32 - 842 

842 - 849 

849 - 874 

874 - 807 

887 - 900 

900 - 942 

942 - 993 

993 - 1042 

1042 - 1044 

1044 - 1059 

1059 - 1069 

1069 - 1144 

1144 - 1148 

1148 - 1225 

1225 - 1249 

1249 - 1290 

1290 - 1300 

1300 - 1310 

1310 - 1328 

1328 - 1344 

75-I (P9. 2 )  

S i l  t s tone.  

Covered. 

Sandstone. 

Coal seam. S t r ike  345O/V. 

Covered. 

S i l t s tone  w i t h  sandstone. 

Covered. 

Medium grained sandstone. 

Shale. 

Sandstone. 

Coaly zone w i t h  parting o f  sandstone, shale  and 
mudstone. 

Covered 

Sands tone. 

S i l t s tone  and shaly. 

Coal seam. 

Covered. 

Trace o f  coal.  

Covered. 

Trace o f  coal.  

Covered. 

Sandstone. 

Coal seam. 

Fine grained sandstone. 

Mudstone w i t h  s i l t s t o n e .  
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1344 - 1400 

1400 - 1450 

1450 - 1460 

1460 - 1600 

1600 - 1700 

1700 - 1947 

1947 - 1970 

1970 - 2190 

2190 - 2200 

2200 - 2210 

2210 - 1400 

2400 - 2402 

2402 - 2450 

2450 - 2452 

2452 - 2485 

2485 - 2489 

2489 - 2515 

2515 - 2527 

2527 - 2650 

2650 - 2660 

2660 - 2700 

2700 - 2705 

2705 - 2725 

2725 - 2755 

2755 - 2759 

75-I (pg .  3) 

Covered. 

Covered. 

Sands tone. 

Covered. 

Covered. 

Covered. 

Sandstone. 

Covered. 

Sandstone? Outcrop? 

Sandstone. 

Covered. 

Sandstone w i t h  coaly partings.  

Covered. 

Sandstone, massive, medium grained. 

Covered. 

Massive, medium grained sandstone. 

Covered. 

Sandstone, massive, medium grained. 

Covered. 

Coaly zone. 

Covered. 

Coarse grained, grey sandstone with plant  f o s s i l s .  

Covered. 

Shale. S t r ike  345O/7Oo W .  

Shaly coal. 

S t r ike  34Oo/V. 
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SECTION 75-5 

WEST S I D E  OF ELK VALLEY 

Measured on west s ide  of E l k  Valley i n  trench 1000 fee t  north of 
Bleasdell Creek. Measured "down-section". 

0 - 58 

58 - 72 

72 - 94 

92 - 102 

102 - 140 

140 - 162 

162 - 169 

169 - 172 

172 - 180 

180 - 190 

190 - 194 

194 - 196 

196 - 211 

211 - 219 

219 - 236 

236 - 250 

250 - 300 

300 - 317 

317 - 319 

319 - 328 

328 - 338 

Covered. 

S i l t s tone  w i t h  shale.  

Covered. 

Coal seam. 

Fine to medium grained sandstone. 

Covered. 

Shale. S t r ike  34Oo/7O0 W .  

Sandstone w i t h  interbeds of shale.  

Covered. 

Carbonaceous shale.  

Shale. 

Coal seam w i t h  p a r t i n g  of 6 inches o f  shale.  

Sandstone. 

Coal trace.  

Shale and mudstone. 

Sandstone, f i n e  grained. 

Covered. 

Fine grained sandstone w i t h  interbeds of shale.  

Carbonaceous shale.  S t r ike  345O/V dip.  

Sandstone, f ine t o  medium grained w i t h  interbeds 
o f  shale.  

Massive sandstone. 

S t r ike  34Oo/V d i p .  

Strike 345O/V dip.  
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338 - 349 

349 - 357 
357 - 359 
359 - 625 
625 - 638 
638 - 649 
649 - 654 

654 - 876 
876 - 904 
904 - 909 
909 - 914 
914 - 919 
919 - 923 

923 - 925 
925 - 927 
927 - 935 
935 - 938 
928 - 952 
952 - 956 
956 - 961 
961 - 964 

964 - 970 
970 - 975 
975 - 980 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

75-5 (pg. 2) 

Sandstone with interbeds of shale .  

Shale. 

Sands tone. 

Covered. 

Sandstone. 

Covered. 

Shale. 

Covered. 

Sandstone w i t h  interbeds of shale .  

Coal seam w i t h  parting o f  sandstone. 

Sandstone. 

Coal Seam. Strike 34Oo/V d i p .  

Shale. 

Sandstone. 

Carbonaceous shale.  

Shale. 

Sandstone. 

Covered. 

Fine grained sandstone. 

Coaly shale.  

Coal seam, weathered. 

Si 1 t s  tone. 

Sands tone. 

Shale. 
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(pg. 3) 

980 - 983 

983 - 1012 

1012 - 1022 

1022 - 1075 

1075 - 1078 

1078 - 1119 

1119 - 1126 

1126 - 1147 

1147 - 1157 

1157 - 1197 

1197 - 1201 

Carbonaceous s h a l e  w i t h  t h i n  coal  seam. 

Covered 

Sandstone. 

Covered. 

Shale .  

Covered. 

Sandstone. Str ike 34Oo/V d ip .  

Covered. 

Sandstone. 

Covered. 

Coal t r a c e .  
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SECTION 75-K 

WEST SIDE OF ELK VALLEY 

Measured on west s ide of E l k  Valley in trench 6000 f e e t  west southwest 
of Elk River bridge. Measured "up-section". 

0 - 10 

10 - 23 

23- 24 

2 4 .  - 39 

39 - 51 

51  - 57 

57 - 64 

64 - 76 

76 - 83 

83 - 88 

88 - 89 

89 - 98 

98 - 100 

100 - 103 

103 - 107 

107 - 125 

125 - 135 

135 - 137 

137 - 138 

138 - 140 

Sandstone w i t h  interbedding of shale.  

Covered. 

Shale. 

Coal seam w i t h  shale  parting. 

Covered. 

Shale. 

Sandstone w i t h  interbeds of shale.  

Covered. 

Sandstone w i t h  interbeds o f  shale.  

Massive sandstone. S t r i k e  33Oo/V d i p .  

Shale. 

Coaly outcrop. 

Shale. 

Sands tone. 

Shale. 

Sandstone with shale.  

Shale. S t r ike  34Oo/7O0 W. 

Coaly shale.  

Shale. 

Coalyshale. 

S t r ike  34Oo/V 

Str ike  330O/V d i p .  
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I 
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4 'i 

140 - 143 

143 - 151 

151 - 158 

158 - 160 

160 - 161.5 

161.5 - 164 

164 - 167 

167 - 170 

170 - 177 

177 - 181 

181 - 192 

192 - 195 

195 - 201 

201 - 203 

203 - 211 

211 - 215 

215 - 224 

224 - 228 

228 - 244 

244 - 249 

249 - 253 

253 - 257 

257 - 260 

260 - 267 

267 - 283 

283 - 286 

75-K ( p g .  2) 

Shale. 

Sandstone w i t h  interbeds o f  shale.  

Shale. 

Sandstone. 

Coal seam. 

Shale. 

Sands tone. 

Covered. 

Shale. 

Coal seam. 

Covered. 

Mudstone. 

Shale. 

Coaly shale.  

Coal seam. Covered on t o p .  

Shale. 

Coal Seam. Strike 34Oo/73O W .  

Shale. 

Shale w i t h  sandstone. 

Shale. 

Sandstone. 

Shale. 

Shaly sandstone. 

Shale. 

Sandstone with shale .  

Shale. 
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286 - 292 

292 - 297 

297 - 307 

307 - 317 

317 - 330 

330 - 332 

332 - 343 

343 - 350 

350 - 354 

354 - 378 

3 ~ 8  - 383 

383 - 385 

385 - 394 

394 - 398 

398 - 413 

413 - 414.5 

414.5 - 422 

422 - 424 

424 - 428 

428 - 429 

429 - 444 

444 - 454 

454 - 463 

463 - 466 

466 - 474 

75-K ( p g .  3) 

Sandstone, massive. 

Shale. Strike 34Oo/67O W .  

Covered. 

Sandstone. 

Covered. 

Coaly shale.  

Shale. 

Sandstone. 

Covered. 

Sandstone w i t h  shale.  

Shale. 

Sands tone. 

Covered. 

Shale. 

Covered. 

Coal - d i r ty .  

Shale. 

Coaly shale.  

Muds tone. 

Coaly shale.  

Covered. 

Muds tone. 

Covered. 

Carbonaceous shale.  

Covered. 
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474 - 485 

485 - 515 

515 - 526 

526 - 600 

75-K ( p g .  4) 

Fine grainded sandstone. 

Covered. 

Sands tone. S t r ike  34Oo/8O0 W .  

Covered. 
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SECTION 75-L 

WEST S I D E  OF ELK VALLEY 

Measured on west s i d e  o f  E l k  V a l l e y  i n  t rench adjacent  t o  creek 7000 
f e e t  west of E l k  R ive r  br idge.  Measured "down-section". 

0 - 33 Sandstone w i th  sha le  in te rbeds .  S t r i k e  34Oo/6O0 W .  

33 - 36 
36 - 40 

40 - 47 

47 - 54 

54 - 59 

59 - 70 

70 - 75 

75 - 79 

79 - 81 

81 - 84 

84 - 88 

88 - 91 

91 - 93 

93 - 99 

99 - 100 

100 - 110 

Muds tone. 

Carbonaceous shale.  

Muds tone. 

Coaly shale. 

F ine gra ined sandstone. 

Covered. 

Sandstone. 

Shale, s l i g h t l y  coaly .  

Sands tone. 

Coaly shale. 

Sandstone w i th  shale. 

Coaly shale.  

Sandstone. 

Shale with sand. 

Coal seam. 

Sandstone. S t r i k e  34Oo/7O0 W. 
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SECTION 75-M 

WEST SIDE OF ELK VALLEY 

Measured on west side o f  Elk Valley i n  trench 
o f  Elk River br idge.  Measured "up-section". 

0 - 6  

6 - 7  

7 - 13 
13 - 15 
15-32 

32 - 39 
39 - 41 

8000 

Shale. 

Coal seam. 

Coaly shale.  S t r ike  34Oo/65O 

f e e t  west 

W .  

Covered. 

Sands tone w i t h  

Covered. 

Sands tone - 

i n  terbeds o f  shale .  

northwest 

L I 
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SECTION 75-N 

WEST SIDE OF ELK VALLEY 

Measured on west s ide  o f  Elk Valley i n  trench 8000 f e e t  west northwest 
of Elk River bridge. Measured "up-section". 

0 - 4  Sandstone w i t h  shale.  

4 - 18 Covered. 

18 - 20 Carbonaceous shale.  

20 - 26 Covered. 

26 - 38 
38 - 46 Covered. 

46 - 64 Sandstone w i t h  shale.  S t r ike  335O/6Oo W .  

64 - 68 Shale. 

68 - 74 Sandstone. 

74 - 77 Shale. 

77 - 85 Covered. 

85 - 94 Sandstone. 

94 - 139 Covered. 

139 - 144 Sandstone. 

144 - 148 Covered. 

Sandstone, f i ne  grained w i t h  small pieces of coal.  

148 - 150 
150 - 152 
152 - 163 
163 - 164 
164 - 192 
192 - 196 
196 - 200 
200 - 201 

Coaly out crop. 

Sandstone. 

Covered - 
Sandstone. 

Covered. 

Sandstone. 

Shale. 

Carbonaceous shale.  
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SECTION 75-0 

WEST SIDE OF ELK VALLEY 

Measured on west s ide  of E l k  Valley i n  Gardner Creek. Measured "up-section". 

0 - 4  

4- 51 

51 - 69 
69 - 76 
76 - 78 
78 - 83 

83 - 85 
85 - 87 
87 - 91 
91 - 100 
100 - 102 
102- 106 

106 - 127 
127 - 136 
136 - 245 
245 - 247 
247 - 255 
255 - 287 
287 - 294 
294 - 296 
296 - 298 
298 - 302 

Coaly shale  outcrop covered by t i l l .  

Sandstone. S t r ike  33Oo/V dip. 

Shale. 

Sands tone. 

Shale. 

Shale w i t h  sands tone bands. 

Massive sandstone. 

Carbonaceous shale.  

Sandstone. 

Carbonaceous shale.  

Shale. 

Sandstone. S t r ike  325'/55' W. 

Shale. 

Covered. 

Sandstone. S t r ike  34Oo/V d i p ,  

Carbonaceous shale. 

Sandstone. 

Covered. 

Sandstone. 

Shale. 

Sandstone. S t r i k e  345O/V. 

Coal seam outcrop covered by t i l l .  
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302 - 308 
308 - 364 
364 - 375 
375 - 400 
400 - 441 

441 - 544 
544 - 556 
556 - 565 
565 - 570 

570 - 582 
582 - 621 
621 - 638 
638 - 656 

656 - 658 
658 - 666 
666 - 700 

75-0 ( p g .  2) 

Shale. 

Sandstone. 

Covered. 

Sands tone. 

Covered. 

Sandstone. Strike 34Oo/75OW. 

Shale. 

Sandstone. 

Coaly outcrop. 

Carbonaceous shale.  

Sandstone. 

Covered. 

Sandstone. 

Coal seam - d i r t y .  

Shale. 

Sandstone, w i t h  shale.  S t r ike  345O/V. 
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SECTION 75-P 

WEST SIDE OF ELK VALLEY 

Measured on west s ide  o f  Elk Valley i n  trench on north side o f  creek 
12,000 f e e t  northwest of E l k  River bridge. Measured "up-section". 

0 - 29 
29 - 31 
31 - 43 
43 - 45 
45 - 49 
49 - 51 
51 - 60 

60 - 63 
63 - 80 
80 - 87 
87 - 104 
104 - 108 
108 - 164 

164 - 186 
186 - 191 
191 - 195 
195 - 198 
198 - 218 
218 - 262 
262 - 267 

Sandstone, f ine grained. Strike N-south 600 W .  

Coaly outcrop not exposed. 

Covered. 

Sandstone. 

Shale. 

Coal seam. 

Shale. 

Sandstone. 

Covered. 

Shale. 

Sandstone. 

Coaly shale. 

Light grey, coarse grained sandstone with plant  
f o s s i l s .  

Coal t race.  

Carbonaceous shale.  

Shale. 

Sandstone. S t r ike  3400/55OW. 

Shale w i t h  interbedding o f  shale.  

Sandstone, l i g h t  coloured, medium grained. 

Shale. 
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267 - 300 

300 - 320 

320 - 326 

326 - 336 

336 - 338 

338 - 342 

342 - 346 

346 - 352 

352 - 360 

360 - 362 

362 - 265 

365 - 378 

378 - 390 

390 - 468 

468 - 478 

418 - 480 

480 - 482 

482 - 485 

485 - 501 

501 - 525 

525 - 536 

536 - 551 

551 - 567 

567 - 575 

75-p (pg.  2) 

Covered. 

Sandstone w i t h  shale.  

Covered. 

Sandstone with shale. 

Coal seam. 

Sandstone. S t r ike  340O/5O0W. 

Shale. 

Coaly shale.  

Sandstone. 

Covered. 

Coal t race .  

Covered. 

Sandstone. 

Covered. 

Sandstone. 

Shale. 

Coal Seam. 

Shale. 

Sandstone. 

Covered. 

Sandstone w i t h  shale interbeds. 

Shale. 

Sandstone w i t h  shale. 

Covered. 

Str ike 350°/37061. 
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. ,  

575 - 578 

578 - 591 

591 - 594 

592 - 601 

601 - 604 

604 - 607 

607 - 610 

610-612 

612 - 614 

614 - 620 

620 - 621 

621 - 623 

623 - 625 

625 - 653 

653 668 

668 - 671 

671 - 673 

673 - 676 

676 - 684 

684 - 689 

689 - 690 

690 - 694 

694 - 706 

706 - 712 

712 - 730 

- 75-P (pg .  3)  

Coal t race.  

Covered. 

Coal t race .  

Shale. 

Sandstone. Strike 34Zo/7O0W. 

Covered. 

Coaly shale.  

Sandstone. 

Shale. 

Coal seam. 

Shale. 

Sands tone. Strike 34Oo/8O0 W. 

Carbonaceous shale. 

Sandstone, l i g h t  coloured, medium grained w i t h  plant 
fossils. 

Covered. 

Sandstone. 

Coal seam. 

Sandstone. 

Shale. 

Sandstone. Str ike 35Oo/57OW. 

Carbonaceous shale.  

Shale. 

Sandstone w i t h  shale  interbeds. 

Carbonaceous shale.  

Covered. 
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730 - 731 

731 - 756 

756 - 786 

786 - 804 

804 - 808 

808 - 825 

825 - 831 

831 - 841 

841 - 862 

862 - 867 

867 - 874 

a74 - 876 

876 - 891 

891 - 900 

75-p ( p g .  4) 

Carbonaceous shale .  

Shale. 

Sandstone w i t h  shale.  

Covered. 

Sandstone. 

Covered. 

Sands tone. 

Shale. 

Covered. 

Sandstone. 

Covered. 

Carbonaceous shale .  

Sands tone. 

Covered. 
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I 
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7 .  Sumnary 

A l l  Western Canadian coal  operators  had t o  overcome considerable 

s t a r t i n g  problems - expensive a l t e r a t i o n s  t o  .the p repnra t i on  

p l a n t s  became necessary before they cou ld  be operated economic- 

a l l y  

ash content  and s i z e  d i s t r i b u t i o n  o f  the  raw coal  p i a n r  feed. 

The r a w  coal  ash and f i n e s  conten t  was much h igher  i n  p r a c t i c e  

than a n t i c i p a t e d  due t o  t h e  e x c e p t i o n a l l y  h igh  d i l u t i o n  from 

t h e  hanging and f o o t w a l l  and from the p a r t i n g s .  I n  o rder  10 avo id  

the  va r ious  problems encountered i n  Western Canada the  b u i  k t e s t i n g  

program o f  E lco  Min ing t t d .  was designed t o  e s t a b l i s h  the  actua? 

c h a r a c t e r i s t i c s  o f  the  p l a n t  feed 

w a s h a b i l i t y  o f  raw coal  w i t h  approx imate ly  t h e  same ash content  

and s i z e  d i s t r i b u t i o n  t h a t  w i l l  apear i n  p r a c t i c e .  Furthermore, 

i t  was in tended t o  produce c lean coal  from b u l k  samples f o r  

q u a l i t y  i n v e s t i g a t i o n s  and semi - i ndus t r i a l  coke oven t e s t s .  

- as they  i n i t i a l l y  d i d  n o t  succeed t c  e s t a b l i s h  the  c o r r e c t  

i n c l u d i n g  d i l u t i o n  and the  

Dur ing t h e  1975 program 15 E l k  R iver  Seams were bu lk  sampled 

and a t o t a l  o f  420 s t  (381 mt )  o f  raw coal  i n c l u d i n g  d i l u t i o n  

from hanging and f o o t w a l l s  and p a r t i n g s  ware recovered.  ;dash-.  
b i l i t y  t e s t s  were c a r r i e d  o u t  by B i r t l e y  Engineer inq,  ':a ! ~ ! a w ,  

and Montan Consul t ing,  Essen. 

The " 3 w  coa l  o f  15 s i n q l e  seams and 2 composites made gp ac 

co rd ing  t o  t h e  expecte:; b lend i n  min ing p lan  A and i were w a s h .  

i n  t h e  p i l o t  p repara t i on  p l a n t  a t  B i r t l e y  Engineering,, C a l q a r v ,  

c o n s i s t i n g  o f  heavy !media cyclone, water o n l y  cyclones and f l c -  

t a t i o n  c e l l s .  The raw coal  analyzed and fed  t o  t h e  p i l o t .  p l a n t  

was crushed t o  be lok  3/4'. (19 mimj i n  s i z e  i n  o rder  t o  e > E i l f r a t E  

a conten t  o f  f i n e s  -28 mesh (0.6 mm) t h a t  can be expected i n  a 

commercial p l a n t .  

The eva lua t i on  o f  t h e  p repara t i on  t e s t  r e s u l t s  and t h e  p r e l i m i n a r y  

des ign o f  t h e  p repara t i on  p l a n t  was conducted by Techmail L t d . ,  

Czlqayy. Ka iser  Engineers was asked t o  rev iew the  n r e p a r a t i o r  



concept developed by Techman ~ t d .  and t o  e s t a b l i s h  a cos t  
a n a l y s i s  o f  t h e  p repara t i on  p l a n t .  The eva lua t l on  by Techman 

L td .  r e s u l t e d  i n  an ash rcrntent o f  the  r a w  coal  f eed  t o  be 

between 30 t o  35:; by assuming i d i i u t i o n  o f  i 6 . 4 % .  The i in2.s  

conten t  below 28 mesh ( 0 . 4  mm) o f  t h e  r a w  coa: i s  a p e c t e d  .to 

average 35%. However, t h e  p i a n t  des ign must be v e w  f!exible 
t o  a l i o w  f o r  consfderabie changes Cn t h e  c n a r a c t e r i s t i c s  o f  

t h?  p l a n t  feed due t o  t.h, f d c t  t h a t  1 5  sems r r i i h  ~ l r ' i l t r e v l t  

qua'i.ity Farameters w - i l i  oe eined.  

Techman Ltdi. es tao l i shpd  t h e  f o i  lowing c lean c o a i  recovery 

a d  ash conten t :  

:" 7 [Heavy Media Cyclone '5'' x 28 mesk 33 7 32.3  , , . I  

(12.5 - 0 . 6  mn) 

F l o t a t i o n  C e l l s  65 mesh x I? 13.5 17.: ? 5 . G  
( 3 . 2  - 0 ma) 

P l a n t  i n c l u d i n g  

r o t a r y  breaker 

( p i  t - t o - r a i  1 ) 

41. x n in!] n 33.0 c, 

( ion  - o MI) 



The average w a s h a b i l i t y  o f  the  E l k  Rive r  coal  i n d i c a t e s  t h a t  

w i t h  a feed ash co. i tent  3f 33"' a c lean coal  product  w i t h  an 

ash content  o f  0% can be produced a t  about 59% recovery and 

o f  9.5% ash a t  about 61% recovery.  

The w a s h a b i l i t y  o f  t h e  E l k  D iver  coal  appeared t o  be nore 
favourable tnari i n i t i a l l y  sxpected. The d i i u t i o n  shou?d n o t  

have a negat ive  s i f e c t  on the w a s h a b l l i t y  due  t o  t h e  tery 

hard and heavy na ture  o f  t n e  d i l u t i o n  rock.  The P a r l y  a m -  

posal  of Techman L td .  zo s p l i t  the  washing p l a n t  i n t o  two 
separate streams f o r  hard dnd s o f t  coals was t k r e i ' o r e  aoan- 
doned. 

A comparison o f  t h e  recen t  t e s t  r e s u l t s  on bu lk ,  chanirel and 
borehole samples w i t h  prev ious data showed good agreement. 

Thus, they can be considered as rep resen ta t i ve  of the  E lk  
R ive r  run-of-mine coa l  t o  be mined i n  t h e  open p i t  erea i n -  

ves t i ga ted  t o  date.  Techman Ltd.  cons iders the  data t h a t  has 
been es ta lb i shed  so  f a r  as s u f f i c i e n t  and does n o t  rec!i;;re any  
a d d i t i o n a l  b u l k  t e s t s  t o  des ign the p repara t i on  p l a n t .  Iioweve?.> 
t h e  recommendation was made t o  c a r r y  o u t  a t t r i t i o n  and r ~ t a r ~ :  

breaker t e s t s  on r a w  coal  l e f t  aver f rom the ':!77C8/7G tejbinr: 
program t o  e s t a b l i s h  t h e  exacr s i z e  ~ i s t r i b u t i o n  o f  i n e  >.!mi 
feed and the  amount. o f  d i l u t i o n  rock  t h a t  can 3e 1rejecit.d ; 

the r o t a r y  breaker.  

Kaiser  Engineers expects t h e  same conzenx o f  raw coa l  ";Y; :(I 

f i n e s  below 28 mesh (0.6 mm) o f  33% and 35% r e s p e c t i v e l y  as 

Techman L td .  Furthermore, i t  was assumed t h a t  40% o f  d i l u t i o n  

rock  o r  approx imate ly  4.8% of the  p l a n t  feed cou ld  be d iscarded 
by t h e  r o t a r y  breaker.  The preparaz ion p lant .  perronnancc would 
thus be as folPows: 



Fqui pment 
S i z e  Raw Coal Clean Coal 

F r a c t i o n  W t %  Ash?! Recov.% Ash% 

Heavy Media Bath 4" x 13.0 53.4 48.1 10,o 
( i n 0  x 12.5 mn) 

Heavy Media Cyclone %'I x 28 mesh 52.0 37.6 64.6 9 .4  
( 1 2 . 5  - 0.6 IIXII) 

WaLer o n l y  CyCyLlnne 28 mesh x 65 mesn ?7.n 79.1 81 .O 9.0 
(0.6 - 0 2 m) 

F l o t a t i o n  Cells 65 mesh x 0 18.0 15.8 80.0 9.5 
(0.2 - 0 mm) 

P repara t i on  p l a n t  

exc lud ing  r o t a r y  
breaker r i 0 0  - 0 m) 

( p l a n t - t o - r a i l )  

4" x 0 109.0 33.7 w.!l 0.4 

The da ta  a v a i l a b l e  i n d i c a t e s  t h a t  a c lean  coa i  p roduc t  ii' 9 . 5 :  ash 

con ten t  a t  a p l a n t - t o - r a i l  recovery  exc lud ing  the  r c t a r v  Srea6ct.r. o.? 

68.0% can be achieved u n t e r  bo th  mine p l a n  A and i. [he  p i . c -xc . - r z i?  
recovery  i n c l u d i n g  t h e  r o t a r y  h r e a k w  was c a l c u l a t e d  by Kaisx 
Engineers t o  be hetween 59.0 and 70.4 % and averaging 64.7 Y, i n  

o r d e r  t o  produce c lean coal  o f  9 .5  % ash conten t .  

-. 

Comparing t h e  assessments o f  Techman L t d .  and Kaiser Enyineers ? t  

can be noted t h a t  t he  p i t - t o - r a i l  recovery  a r  6.17: es tab l i shed  6.y 
Techman L td .  i s  more conserva t ive  than t h e  f i g u r e  calcul.ted a t  

64.7% by Ka iser  Engineers. The h ighe r  recovery  developed by Kaiser 

Engineers can be exp la ined w i t h  t h e  h igher  percentage o f  f i n e s  
- 28 mesh (0.6 mn) o f  35% used f o r  t he  c a l c u l a t i o n  o f  the r e c o v w y .  
iechman L t d .  based the  recovery  c a l c u l a t i o n  on t h e  f i g u r e  from the 
w a s h a b i l i t y  da te  which amounted t o  25% on ly .  The recovery i n  the  

f i n e s  c i r c u i t s ,  however, Is much h igher  than i n  the  coarse sec t i o l i s .  

I 



The p repara t i on  p l a n t  was designed t o  handle 4 m i l l i o n  sho r t  
tons  per  year  of c lean coal  from t h e  open p i t  mine and 0.4 m i l l i o n  

s h o r t  tons per  year  from an underground h y d r a u l i c  mine. The p l a n t  
a v a i l a b i l i t y  was est imated t o  be 67% r e s u l t i n g  i n  ~i thsoughyut of 
1200 s h o r t  tons per  hour (1088 mt/h) of r a w  coai  and 744 s h w t  
tons per  hour (675 int/h) of sYearr coa l .  



2. I n t r o d u c t i o n  .____-. 

The a im o f  t h i s  r e p o r t  i s  t o  d e s c r i b e  t h e  E l k  R i v e r  c o a l  t e s t i n q  

program condur ted  by E l c o  Y i n i n q  L t d .  i n  1?75/1!l76 and t~o w a l u a i i ?  

t h e  r e s u l t s  o f  t h i s  work as w e l l  as o f  p r e v i o u s  s t u d i e s  done t o  d a t e  

on t h e  E l k  R i v e r  c o a l  i n  o r d e r  t o  e s t a b l i s h  s u f f i c i e n t  d a t a  t o  

d e s i g n  t h e  p r e p a r a t i o n  p l a n t .  The p r e v i o u s  s t u d i e s  i n c l u d e d  da ta  
o b t a i n e d  by N o r t h  Arrericarl  Coal Co. i n  1968 Sc!Jrry-Eainbow O i l  
L t d .  i n  1969 and Emkay Canada N a t u r a l  P e s o u r c w  L t d .  i n  1970/ 

1971. The a l r e a d y  a v a i l a b l e  i n f o r m a t i o n  l a c k e b  c n n i i n u i t y  and was 

b a w d  on c o a l  samplrs t n a t  e x c l u d e d  d i l u t i o n  and p a r t i f i g s .  

The w a s h a b i l i t y  and t h e  c h a r a c t e r i s t i c s  o f  t h e  paw coal must  be 

de te rm ined  as a c c u r a t e l y  as p o s i b l e  t o  b e i n g  k b l e  t o  d e s i g n  t h e  

p r e p a r a t i o n  p l a n t .  A l l  t h e  p rc !pa ra t i on  p l a n t s  F r e v i o u s i y  b u i l t  

I n  Western Canada had t o  ove rco iw  c o n s i d e r a b l e  p r & ' ? v s  d u r i n g  t h e  

s t a r t  up p e r i o d -  d s  t h e y  f a i l e a  i n i t i a l l y  t o  a r c u r a t e l y  e s t a b l i s h  

t h e  raw c o a l  ash c o n t e n r  and t n e  Feed s i z e  d i s t r i b u t i o n .  C o s t l y  

a l t e r a t i o n s  t o  t h e  p r e p a r a l i o o  b l a n t s  became n e c e s s a r i  and h i v h  

f i n a n c i a l  l o s s e s  i n c u r r e d .  

The ash c o n t e n t  o f  t h e  p l a n t  f e e d  was much h i q h c r  L, ;2n  a r i  

due t o  an unexpected h i o h  d i l u t , . m .  F u r t h w m o r p  t i l e  S t P i  

Canadian c o a l s  a r e  v e r y  f r i a b l e  and exi i fb1. t  art unus!!. .y bjri!: 

n e r r e n t a g e  o f  f i n e s ,  6 s  thc-r  h i v e  m e n  sub iec tec  to  .o'.ere 
t x t o n i c  s t r e s s .  Most o f  t h e  c o a l s  produce v e r y  f i 8 . i  r . ~ t i < ~ e . :  

r a t h e r  t h a n  c u b i c a i  ones,  t h u s  r e d u c i n g  the  e f f i (  fency o f  rh? 

c o n v e n t i o n a l  coa; c lean i r iq  wu7pment .  i n  a c i d i t ~ i o n ,  c k  coal. 

o x i d i z e  v e r y  q u i t k l y  on s u r f a c e ,  wnerep j  tile c o k i n ?  r l r ? p ? r t i ? ?  

w i l l  n o t  be a f f e c t e d  50 muc'i. t h u s  t h e  f l o a t d b i l i t y  e i ! i  be r'e- 

duced. 

i w t e d  



For t h i s  purpose the  coal  samples ex t rac ted  du r inq  the th ree  

phase program, i n c l u d i n g  s r i a l l  d iameter boreholes,  a d i t s  and 
t renches, as descr ibed i n  d e t a i l  i n  volume l a  " G e o l o y " ,  weire 

t e s t e d  by BIRTLEY E N G I N E E R I N G ,  C a l g a r y ,  anti I.TOIIIAN COIISULTI i lL ,  
Essen. The r e s u l t s  were evaluated by TECHMAN LTD., Calqary, 

Henry 3. Kaiser  and Exp lo ra t i on  und Bergbau GmbH, Dusseldorf. 

The b u l k  sample t e s t i n g  program was designed t o  e s t a b l i s h  the  
ac tua l  c h a r a c t e r i s t i c s  o f  t h e  p l a n t  feed i n c l u d i n g  d i l u t i o n  and t h e  

w a s h a b i l i t y  of raw coai  w i t h  approx imate ly  the  same s i z e  d i s t r i -  

b u t i o n  t h a t  w i l l  appear i n  p r a c t i c e .  Furthermore, i r  was in tended 
t o  produce clear? coal  for coke oven t e s t i n g .  

3. Objec t ives  ._ 

The pr imary  ob jec t i ves  o f  t h e  1075 coa l  t e s t i n q  procrair! czrr be 

summarized as fo l  1 ows : 

I )  To supply w a s h a b i l i t y  data t h a t  would ,nore c:cse;y w- 
present  the  ac tua l  p repara t i on  p l a n t  f lowsheet f o r  r k  
s i z e  f r a c t i o n s  
a )  2"x$" (50 - 72.5 im) - heavy metiSa bath 
b )  Ji"x28 mesh (13.5 - 0.6 mm) - heavy med:'a iyc'ionez 
i) 28 mesh x 65 mesh ( 0 . 6  - 0.2 mm) water o n i ! ~  c y c l o n ~  

d') 65 mesh x 0 (0.2 - 0 mm) - froi3-1 8 o t a t : o n .  

A l l  t h e  prev ious d a t a  was s p l i t  i n t o  + 28 mesh f r a c i z i o i i i ;  

2) To i nc lude  the  p a r t i n g s  and d i l u t i o n  i n  the  p lane f w d  sample. 

as they cou ld  have de t r imenta l  e f f e c t s  on the  washab i l i t v .  

Pa r t i ngs  were p r e v i o u s l y  excluded from the  samples anti t h e  
e f fec ts  o f  d i l u t i o n  coui;il i l o t  be a c c u t a t e l y  est imated. 
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3 )  To s e t  up a w a s h a b i l i t y  t h a t  more c l o s e l y  approximated 
t h e  ac tua l  p l a n t  fecd  - i z e  d i s t r i b u t i o n ,  thereby ensur ing 

t h e  re levance o f  t h e  w a s h a b i l i t y  da t?  

were r u n  on the f i n e s  p r e v i o u s l y .  

Eo w a s h a b i l i t y  t e s t s  

4 )  To s e t  up a p r e l i m i r d r y  channel sampling program which would 

c?nsure t h C  bu lk  samples were taken beyonci any ox idatJon zones 

which had de t r in ien tn l  e f f e c t s  on prev ioss  -oke t e s t s .  

5)  To develop a d r i l l h r l c i  e v a l u a t i o n  proqram which would co r res -  

pond w i t h  t h e  b u l k  t e s t i n q  arld indicate t h t  ren r rsen ta t i veness  

of t h e  b u l k  t e s t s .  

6 )  To develop s u f f i c i e n t  backgrouna da.ia so "ha t  i h -  size d i s t r i -  
b u t i o n  o f  t he  p l a n t  feed cou ld  be dekermined. The sample o i  
p rev ious  t e s t s  conta ined o n l y  15.5 !ninus 28 mesh (0.6 m) 

coal .  However, t h e  ?*tu?'l amount o f  +;neb can h e  r xpec ied  t o  

be above 30 %. 

Both borehole and channel samples a r r i v e d  i n  c losed p l a s t i c  baqs 

c o n t a i n i n q  f rom 6 kq t o  20 kq o f  c o a l .  Th is  coa l  was f i r s t  a i r  

d r i e d  p r i o r  t o  be ing crushed i n  a jaw c rusher  and suh-samples 
f o r  the f u r t h e r  work be in9 e r t r a c t r d .  

Any coal  o f  G " * O  (6.35-0 mm) i n  s i z e  was p u l v e r i z e d  i n  a c o r n m i l l  

t o  minus 10 mesh (1.68 mi) hofore  being s p l i t  t o  a lesser  q u a n t i t y  
t o  prepare p e l l e t s  f o r  pe t rograph ic  analyses. 
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CRUSH GENTLY TO DOlP (l.68mB 

MOUNT 6 GRAMS OH R E S I N  

, 

1 

1.40, 1.50, 1.60 5 . G .  
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Prepared coal  f o r  petrographic ana lys i s  was sealed i n  p l a s r i c  

conta iners  and sent t o  Runrkohle i n  Germany, t he re  :o be s to red  
f o r  poss ib le  l a t e r  t e s t i n o .  

- 
ihe samples were analyseo a t  t h ree  s p e c i f j c  qravj ty  l e v e l s  (1.4, 
1.5 and 1.6C g/cm3) so t k a t  i n s i q h t  can be qained as t o  the  

amount o f  near g r a v i t v  m a t - r i q l  L h a t  cap he expectea, 25 w e l l  a s  

con f i rm ing  t h e  washabi l  i t v  data.  

4 . 2  Channei Samples 

P r i o r  t o  e x t r a c t i n g  the bu lk  samples, channel salnples were taken 

t o  ensure t h a t  t h e  o v i d a t f o n  zone had b w n  pzszec! and t o  ? s t a b l i s h  

the  raw coal  ash conten t .  

The channel samples were ororcssed a t  B i r t l e y  b a l n i r i ~ ~ r  inq i r  th? 
same way as t h e  core samples. 

!n Germany t h e  t e s t i n q  prqcedure a s  i l l u s t r a t e d  on F j q t i w  ? was 

app l i ed  by Flontan Consul t inq.  

The sample was 5 1  for raw-cqal and  clc in-coii '  F i n ? '  <i 

2aw Coal Pna iys i s  : The m a t e r i a l  was crushed t o  vinirs 2.0 ivi : 1 , i f 1  

s p l i t .  From one p a r t  o f  the  sample t h e  1 2 - 9.6 mm f r a i L i o n  was 

recovered f o r  g r ; v d a I ) i 7 i t , y  t e s t i n q .  The o the r  s111 i ? .  :was Fi.!rthc!p 

crushed t o  mintis C.7 mm, Followeo by a f u l ?  sca le  raw coal i r ~ ! i y s l s  

(mois ture,  v o i a t i  i e  mat ter ,  ash, su lphur ,  phcsphorws,  gross 
c a l o r i f i c  value, ash f u s i b i l i t y  and ash a n a l y s i s ) .  

.- - - 

Clean Coal Ana lys is :  The m a t e r i a i  was screened a t  13.2 tnm, anti the  

unders ize analysed ?or ash and su lphur  coni-~.n.t. The ov?rs$ze was 

f l o a t e d  a t  1.45 and '' f i  n/cm'S.G. 



Figure  2 
Channel S. 1-1 

Analyses: 

I I a t  1 . ~ 5  

Crush+screen 
L . l _ .  n II o u t  1.2 O.€m 

Phosph. 
F: I 
ili 1 a t d t i w  

(Ruhr-Dil,) 

U1 t ima t e  
CaF.Value 
Ash Fusion 



The -1.45 S.G. f ract ion was s p l i t .  One p a r t  was fur ther  reduced 
t o  minus 1.0 nun fo r  mareral analysis  and reflectance measurements. 
The second part  was reduced t o  minus 0.4 mm f o r  Gieseler f l u i d i t y  
t e s t ing .  The t h f r d  par t  was crushed t o  minus 0 2 nun .For a subse- 
quent f u l l  scale  clean coal a i a i y s i s  ( v o l a t i l e  matter,  ash, sulphur, 
phosphorous, F.S.I. ,  Ruhr-Dilatometer t e s i ,  ultimaie analysis ,  gross 
c a l o r i f i c  value and ash f u s f b i l i t v ) .  

7 
The ash and sulphur cotiteqt o f  the '1.45 - 1.8 and + 1.8 q/cm" S.G. 
f r ac t ions  were determined. 

4 . 3  - B u l k  Samples 

4 .3 .1 .  __ Sample Preparation 

381 t o f  raw cob; containfng the ant ic ipated dilutiorl o f  i'i seams 

were extracted and trucked t o  the laboratory o f  Eir t ley  L ; i I i r ! e w i n r l y  

Calgary. The coal samplcS were offloaded on a m i x i n q  .-ad zr!? 

thoroughly homogenized by using a f r o n t  end loader. apon cunpletirrn 
of mixing, the b u l k  sample W i j j  coned and  s p l i t  for washa;,Ii itv 
t e s t ing  and t o  re ta in  G raw coal reserve f o r  iat . i . r  i s t i l l i  l i e  

barrel  o f  raw coal o f  each seam werf d- ispztched .?G -'car! 3 !* ! i . i , , . -  1 1  

Essen.The remainder o f  the c ~ g l  was washed in tiic p:.!,:~. ii 

7roduce clean coal for semi-industrial  cake ovorl i;z I;. 
tained coal for  the reserve w; piaced i n  polv-lined x t r r  
dry-ice and stored outdoors. The dry ice  was l a t e r  omitted upor 
being advised by t h e  Canadian Metal2urgiial Kesehri: " r s  ~ ' ' I  ;, *~ 

the Department o f  Mines, O t t a w a ,  t h a t  dry-ice had 6 ;?c<.r'cr. '2.: 

e f fec t  on the coking properties of Western Canadii:u;, (.(z,l . .  : I I :  
coal was therefore stored i n  ai ' r t ight  sealed pli..;:. zw 7 ~ )  

t : ,  
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SPECIMENS FOR PETR- 
OGRAPHIC BNALYSES 
12) IN GERMANY 

F 12 STAGE) 

2'.1/2' 

I 1 T O  IMM SIZE 

FROM HEADS GRINOABLITY 
OETERMlNE SIZE OISTRIBUTION 

L MOUNT 6 GRAMS 

GPINnA!4l ,TI 
IN RESIN 

IF THERE IS I N  EXCESS pi% 

OF 2 W L B S .  + IR'OUARTER 

I 

~ ' ~ 1 1 2 '  nEms IF UNDER 200LBS 

W P H V R  
GRlNMBlLlTl  

GRAVITY TO -TUN 9.5% ASH FOR 
COKE TEST. 

cmsn TO v. OF HIM 2.3 MICBTED 
67 HARMjROVE YIWX 

SULPHUR 

UCTMATE 
GRlNDABlLlTY 
GEISELER B5H AN4LISIS IOTTBWAJ 

RHUR OILATOMETER 
SOLE HEATED W E N  (OTTAWA1 
SIEVE ANALEIS 
(112'. 114: BM, 28M.65Ml 

2BM.O 
SCREEN BT 65M 

1 ED DRIMS 
10 SEALS 

13Do.135.1 40.145.1 50.155.1 €0.1 70.1 80 

PROXIMBTE BNALYSES AS IN ( A )  4NALYSES AS IN I A I  
WBSHBBILITY WRVES 
PERFORMBNCE CURVES (Ep 1 

CUM 150 FLOAT 

BS IN 181 4 5  IN  101 

RHUR MLATOMETER 
SULPHUR 
PHOSPHOROUS 

PROXWTE 
FS I f M L B T O M E E R  

PROXIMATE I 
REAGENT TYPE 8 L M L  

SULPHUR 
(LBSITON COAL) 

WOSWORWS 

NOTE I Ill BLL  X B D  SdMPLES WILL BE RETAINED AND STORED IN A MANNER TO MHIBIT OXIDATION. 

(21 DRUM COSTS 4ND PACKING FOR HEBO SAMPLES BND CLEBN COBL TO BE NCWED 
(3) LB8ELS To BE INSIDE LINER, BTTACHED TO LINER 5EBL BND TO BE PBINTEO ON BARRELS. 



The r a w  coa l  was crusned t o  below 3'' (50 m) and a sample o f  the  

s i z e  f r a c t i o n  2" x ii" (50 - 12.5 mm) was ex t rac ted  f o r  f u r t h e r  

t e s t i n g .  

It cou ld  be proven on Western Canadian coals  t h a t  a r e l a t i o n s h i p  

e x i s t s  between t h e  Hardgrove G r i i d a b i l i t y  Index o f  t h e  coa l  and 

t h e  p l a n t  feed s i z e  as shown on f i g u r e  4. !n o rder  t o  o b t a i n  the  

feed s i z e  t h a t  cou ld  be expected i n  p r a c t i c e ,  i t  was necessary 
t o  determine t h e  g r i n d a b i l i t y  on t h e  r a w  coal  and t o  crush t h e  
sample t o  approx imate ly  t h e  s i z e  d i s t r i b u t i o n  r e l a t e d  t o  the  Hard- 

grove Index. Thjs  was done by c rush ing  t h e  sample t o  below 3/4" 
(19 mi so t h a t  a rep resen ta t i ve  amount o f  t h e  f i nes  f r a c t i o n  

28 mesh x 0 (0.6 - 0 mn) would be producpd. 

4.3.2. Washabi 1 i t y  

Washab i l i t y  curves were drawn f r o m  pr imary data f o r  the 2" x '5'' 

( 5  - 12.5 inn) raw coa l  a s  wsl i  a s  fqr t h e  3/4" x 28 mesh ('19 c J.6 
mm) and 28 mesh x 65 mesh (O"5 - 0.' mm) f r a c t i o n s  o f  the  sample 

crushed below 3/4" ( -  'q mm). 

The w a s h a b i l i t y  o f  t h e  raw coal  f r a c t i o n  2" x $'I ( 5 0  - 12.5 rnrii) 

was back-ca lcu la ted  o u t  o f  the  3/4" x 28 mesh (19 - ".6 vn) s i 7 ~  

f r a c t i o n  I n  o rder  t o  s imul<#%e t h e  removal of . l , i t f r i ; i '  From: the 
3/4" x 28 mesh (19 - 3 . 6  mm) s i z e  f r a c t i o n  whic i  V K ' ,  ~Irrtraducerl 
from t h e  2" x 3/4" (50 - 19 mm) raw coa l  be ing  crushed t o  below 

3/4" (19 mn). The remaining caTculated w a s h a b i l i t y  w i l l  f ipproximate 

t h e  %" x 28 mesh (12.r. - 0.G mm) s i z e  f r a c t i o n  o f  the  ac tua l  p l a n t  
feed . 

This  procedure i s  unusual i n  washery design, b u t  i t  was necessary 
t o  o b t a i n  r e l i a b l e  r e s u l t s  o f  t h e  t r u e  w a s h a b i l i t y  o f  the feed 

t o  the  var ious  p repara t i on  p l a n t  c i r c u i t s .  P r i o r  t o  accept ing t t l i s  

procedure. i t  was found t h a t  the  amount o f  3/4" x L2" (19 - 12.5 rim) 

m a t e r i a l  i n  the  raw coa l  crushed t o  helow 3/4" ( 1 9  iiiiii) was i n  the 
range o f  o n l y  2% and cou ld  be considered t o  be neg l igab le ,  as  i t  
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was within the range o f  accuracy of t h e  Eestjngi poxedure 

4.3.3. - Froth  Flotation Tests 

Froth f l o t a t i o n  t e s t s  were conducted a t  10% pulp density and  
a reagent level of 0.48 lbs/shorc ton (0.24 kg/mt) .  The seagen-t 
used was amixture o f  Kerosene and MIBC in the r a t i o  4:l. The 
rests were conducted i n  ZI sxanda rd  IIEMCG laboratory f l o t a t i o n  
ce l l  w i t h  a one minute conditioning time and one minute f loa t s .  

4 . 3 . 4  Pi lo t  P l a n t  Washing 

The raw coal of Y5 seams and o f  two raw coal composites, mde up 

from the  s ingie  seams proportionately acsoriinc, t o  :hi: mining 
plans A and C ,  w w e  washed in the three circui'i .  p i l W  preparation 
plant  o f  Birt ley Enqineerinn 

The composition o f  tne two raw cod: cornposi.ces P a n d  i s  shown 

in Tables l and  2. 

The  p i l o t  p lan t  cons is t s  o f  a 14" (350 mmj DSlvI heavy media c y c l o n ~ ,  
6" (150 m m )  DSW Water Only Cvcl?iies, and :':wt..: r j q ' a ? . : ~ , ~  cei  I".. 

. .  . .. 

The raw coal i s  dumped by a f ront  end loader in to  a fred h o p p w ,  

and has t o  pass a 2" (50 m m )  screen to  encure tha t  the bucket 
e levator  receiving the feed does not handle oversize material .  
The 2" oversize coal i s  crushed manilally t o  pass the :" : c rew,  
b u t  l a rge  waste material i s  collected in barrels  and reported as 
shale  f o r  the heavy media c i r c u i t .  The bucket e levator  discharges 
the minus 2" feed a t  a r a k  o f  5 t o  7 metric tons per  hour, i n to  
a rotary 3/4" (19 mm) screen on the th i rd  deck. The 3/4" oversize, 



Table 1 P r o p o r t i o n i n g  o f  Raw Coal Composite - .- A 

Recovered Recovered T o t a l  Percentage 
Raw Coal D i l u t i o n  *) Run-c f -Miw of rav coal 

M i l l . s t  i u l i l l . s t  M i l l . s t  % 
Seam Reserves Rock Reserves Compos i t e  

2 
3 
4 
6 
7 
8 

9 
10 
11 
12 
13 
14 
15 
16 
17 
13 

19 

14.954 
5.946 

26,957 
4,710 
3,911 

15,510 
11,912 
17,665 
4,188 

10,551 
11,345 

9,787 
8,954 
6,363 
7,575 
6,133 
2,129 

1.265 

0.659 
2.387 

n. 329 
0.734 

0.587 
0.893 
0.773 
0.215 
; .70a 
1.254 
0.723 
1,673 
1.671 
0.392 
6.774 
0.308 

16,219 
6,605 

23,344 
5.444 
4,241 

16,097 
12,Rr)F 
18,438 
4,493 

12,339 

12,59P 
10,510 
10,627 

8,034 
7,967 
6,957 
2,437 

5.8  
3.6 

15.8 
2.9 
2.3 
8.7 
6 .9  

10.0 
2.4 **) 
6 . 7  
G . 8  

5 . 7  
5.7 

4.3 
4.3 
3.e 
1.3 

") I n c l u d e s  p a r t i n g  up t o  3 '  (0.9 m) and 6" (0.15 m)  f o o t w a l i  
and hanging-wal7 d i l u t i o n  

y * )  No sample c o u l d  be taken from seam 11 and 19. As t h e  q i i a l i t v  
o f  seam 112 and 18 i s  s f m i l a r  t o  t h e  a d j a c e n t  seam, the sample 
taken f rom t h j s  seam w i q  i nc reased a c c o r d i n g l y .  



-- Table 2 - Proportioning of Raw Cna9 ~. Composite C 

Recovered Recorded Total Percentage 
Raw Coal Dilution*) Run-of-Mine of raw coal 

Mill.st Mill s t .  Mil1.st. % 
Seam Reserves Rock Reserves Composite 

2 13,155 1,491 14,646 9.7 
3 5,430 1,243 6,673 4.4 
4 23,717 3,445 27,162 18.1 
6 4,313 2,018 6,331 4.2 
7 3,672 0,653 4,325 2.9 
8 73,583 2,404 15,987 :'o.s 
9 80,804 0,989 11,793 7.6 

10 05,941 1,345 17,286 71.5 

:2  9,453 I ,067 '19,429 7 . 

. 4  6,262 1,978 8 260 5 
35 4,218 1,246 5,464 >"t 
16 1,432 0,949 2,381 1 ~ 6  
17 1,003 0,371 1,374 0.9 
18 0 067 0 9 @49 0,116 0.1 

11 3,385 0,665 4,050 3 J =) 

13 9 927 3,269 83,996 Y . 

)i 

__ 

126,382 24,091 150,473 '990.0 

Includes partings up to 3' (0.9 m) and 4" (0 .15 in) To~twir l l  
and Ranging wall dilution. 

**) No sample could be taken from seam 11 .  As the qualltv of S P ~  

12 f s  similar, the sample taken from this seam was increased 
accordingly. 
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f a l l s  v i a  a chute i n t o  a 5"  x 8" (125 - 200 mml  jaw crusher  where 

i t  i s  crushed t o  below 3/4" and recyc led  through the  feed system. 

The 3/4" x 0 (19 - 0 mm) screen under f low i s  waazhec! wi t : ;  water 

on to  a 28 mesn (0.6 mn) s ieve Send and s l o t  screen ?or cleslimtny. 

The 3/4" x 28 mesh (19 - 0.6 mm) coa l  i s  t h e  f w d  t o  the  !4" 
(350 m) DSM heavy media c,vclone on t h e  second deck. (he  s l u r r y  

o f  coal  and c o r r e c t  medium i s  pumped t o  the  cyclone from t h e  mix in?  
tube a t  a pressure o f  9 t o  10 n s i  (1 .3  - 1.4 kg/cm ). The over f low 

and under f low products  are discharged onto a comnion, b u t  sp : i t  

28 mesh s l o t  screen preceded by a 28 mesn s ieve  tend where the  mag- 

n e t i t e  i s  washed o f f  i n t o  the  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. Add i t i ona l  c lean  spra,y water and b a f f l e s  across 

the  c lean coal  stream ensure t h a t  a minimum o f  magnet i te  i s  r e t a i n e d  

i n  the  c lean product .  The c lean coa l  and shale a re  c o l l e c t e d  i n  

b a r r e l s  by means o f  indiv i 'c 'ual  chutes f o r  w e ~ i y b i m : .  

I 

3 

The d i l u t e  medium i s  pumped t o  a th i cken ing  cone on the  t h i r d  deck 

from where i t  i s  f e d  t o  a 30" (750 mm) magnetic separator .  The 

recovered magnet i te  j s  s l u i c e d  back t o  t h e  c o r r e c t  medium tank.  
The s p e c i f i c  g r a v i t y  o f  the  medium t s  n o n i t o r e d  nanua i ly ,  i (s jw 
a d e n s i t y  meter, and ad jus ted  f o r  loss by adding cvCione , i r , a d ~  

magnet i te  d i r e c t l y  t o  the  c o r r e c t  medium tank. 

The 28 mesh x 0 (0.6 - 0 m) coa l  c o l l e c t p d  i n  the  s l ! i w s   mi: 
ground l e v e l ,  i s  pumped t o  t h e  th j cken ing  cons an  t ;x  ii:jrr. d x 2  
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  the  f r o t h  circ:.:it  O Y  

as i s  usual ,  t o  the  water cyc lone system. 

Coal t o  the  6" (150 mn) DSM water cyc lone i s  puriiped a t  a pu lp  
d e n s i t y  o f  10% t o  20% from t h e  cy lcone feed tank a t  a pressure 
of  20 p s i  ( 3  kg/cm3), and a f low r a t e  o f  85 Imper ia l  ga l l ons  per  

minu te .  (360 T h i n ) .  A mechanica l ly  ad jus tab le  vnr tex  f i n d e r  

f a c i l i t a t e s  t h e  s e t t i n g s  f o r  a des i red  ash conten t .  
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The under f low o r  waste product  i s  rou ted  t o  t h e  s t a t i c  t h i cke -  
ner  w h i l e  t h e  ove r f l ow  i s  f e d  by g r a v i t y  t o  a rapped 0.25 m 

s ieve  bend. The s ieve  bend ove r f l ow  i s  zhe water cyclone product  

a t  approx imate ly  65 mesh ( 0 . 2  mn) overs ize ,  and d i r e c t e d  t o  the 
Simco d i s c  f i l t e r  f o r  dewater ing.  

The s ieve  bend under f low q r a v i t a t e s  t o  the  th i cken ing  cyc lone feed 
tank, from where i ' c  j s  pumped t o  t h e  29' - 8" (200 mm) cyclone. ?h i< 
th i cken ing  cone serves a dual purpose: 

1 )  i t  removes undesireab7e - 325 mesh (0.05 m! sl imes 

2) i t  prov ides  a feed of proper  d e n s i t y  ( 2 0 %  - 30% s o l i d s )  

from t h e  f l o t a t i o n  feed, and 

t o  t h e  f r o t h  c e l l s .  

The f l o t a t i o n  c i r c u i t  cons i s t s  o f  two Bi r t ley-Humboldt  m u l t i -  

wobble c e l l s  i n  ser ies .  Since these c e l l s  were i n s t a l l e d  on 

September 12, 1975, t h e r e  appears t o  be a marked improvement I n  

t a i l i n g s  ash contents ,  i n d i c a t i n g  e x c e l l e n t  recovery o f  froth 
produc t  j n  comparison t o  t h e  p rev ious l y  i n s t a l l e d  c e i l s .  ,4 rorary 
reagent  feeder  in t roduced 4 : l  Kerosene: Methy l i sobuty lcarb ino !  
i n t o  t h e  c i r c u i t  a t  t h e  feed e n t r y  p o i n t  f o r  b e t t e r  c o n d i t i o n i n n .  

The t a i l i n g s  j o i n  t h e  water cyc lone under f low i n  the s t a t i c  t h i c k -  
ener t o  form the th i ckener  t a i l s .  The f r o t h  en ters  the Eimco d i s c  
f i l t e r  and i s  dewatered a long w i t h  the  s ieve  bend over f low t c  F o m  
t h e  f i l t e r  cake or f ine !  w-oduct. Th is  and t h e  heavy media c!ean 
coa l  a r e  combined t o  form the  c lean coal  product, or clean m i x .  

This product  i s  analysed as o u t l i n e d  i n  t ! ie f l o w  sheet ( F i r ] .  1 ) .  

Each c i r c u i t  was sampled f o r  feed, product  and waste i n  a d d i t i o n  
t o  t h e  0.25 mm s ieve  bend over r low and f i l t e r  cake. Each sample 
was analysed f o r  ash conten t  and Free Swe l l i ng  Index. S ize ana lys i?  

were performed on f i n e s  c i r c u i t  samples a t  65 mesh (0.2 mni) an11 
loo  mesh (0.15 mn). F l o a t - s i n k  o f  t h e  heavy media c lean coa l  arid 
sha le  and the  water  cyc lone p lus  100 me,h (0.15 mn) ove r f l ow  

and underflow p rov ide  the necessary data t o  calcula!.e t h e  proba!~le 



e r r o r  curves f o r  t h e  two c i r c u i t s .  

For  d e t a i l s  r e f e r  t L  t h e  r e p o r t  o f  B i r t i e y  Engfneer ing O R  "Analys is  

and Washing o f  Bulk Samples f rom t h e  E l k  R ive r  Deposi t"  of J8nuary 

1976. 

The heavy media c lean coal  and the  f i l t e r  cake were thoroughly  

homogenized and t h e  r e s u l t a n t  c lean mix sampled and analysea. 

The c lean coa l  designed f o r  shipment t o  Germany (Montan Con- 
s u l t i n g )  and I t a l y  ( I t a l s i d e r )  f o r  coke oven t e s t i n q  was p laced 

i n t o  b a r r e l s  l i n e d  w i t h  p l a s t i c  bags, con ta in ing  approximately 
180 kg each.Samples o f  c lean coa l  o f  each seam and o f  t h e  blends 
accord ing t o  min ing  p l a n  A and C were a l s o  dispatched t o  Ste lco,  
Hami l ton and t o  t h e  Can-dian M e t a l l u r g i c a l  Research I n s t i t u t e ,  

Ottawa. S te l co  rece ived  i n  a d d i t i o n  b u l k  samples of c lean coal  

of t h e  blends A and C f o r  coke oven t e s t i n g .  

An inven to ry  o f  t h e  raw and c lean coal handled by B i r e l e y  

Engineer ing i s  g iven  i n  Tqble 3 .  

4.3.5. A t t r i t i o n  Test 

I n  Germany, an a t t r i t i o n  t e s t  on t h e  raw coa l  samples o f  seams 

3 and 6 was conducted by Montan Consul t ing.  The purpose o f  t h i s  

t e s t  was t o  s imu la te  t h e  a t t r i t i o n  caused by t h e  min ing  opera t ion  

and du r ing  hand l ing  t h e  coal  be fore  i t  i s  f e d  t o  t h e  p repara t i on  

p l a n t  i n  order t o  e s t a b l i s h  t h e  approximate s i z e  d i s t r i b u t i o n  

of t h e  p l a n t  feed t h a t  can be expected i n  p r a c t i c e .  

The raw coal  samples were subjected t o  abras ion i n  a modi f ied 
micum drum (Harhof f  drum) normal ly  used f o r  t e s t i n g  t h e  s t r e n g t h  
of  b l a s t  fu rnace coke. Tht drum was tumbled under standard con- 
d i t i o n s  t o  o b t a i n  t h e  amount o f  f ines  below 0.5 mm r e l a t e d  t o  the  
Hardgrove G r i n d a h i l i t y  Index of t h e  raw coa l  w i thou t  c rush ins  t h e  



E L C O  h . . I N I N G  L I M I T E D  

T a b l e  3: 

Seam 

R a w  C o a l  

R e c e i v e d  
Washed 
R e s e r v e  
R e s e r v e  

INVENTORY OF THE R A W  COAL AN0 CLEAN COAL 
HANDLED B Y  BIRTLEY E N G I N E E R I N G .  

m t  

r n t  
m t  
b b l s  * )  

C l e a n  C o a l  

Washed r n t  

S h i p p e d  t o  E u r o p e  r n t  

S h i p p e d  t o  STELCO r n t  
m t  R e s e r v e  

R e s e r v e  b b l s  **) 

2 

27.5 
14.9 
12.6 
7 0  

4.93 
0.102 
0.068 
0 . 4  

3 

11.7 
4.85 
6.85 

38.1 

2.72 
0.102 
0.238 
1 . 4  

* )  1 b b l  r a w  c o a l  w e i g h s  a p p r o x i m a t e l y  1 8 0  kg 
**)  1 b b l  c l e a n  c o a l  w e i g h s  a p p r o x i m a t e l y  170 k g  

4 

35.9 
13.4 
12.5 
69.4 

8.23 
0.123 
0.068 
0.4 

6 

11.8 
5.5 
6.3 

7 8 9 

17.4 27.5 24.1 
11.3 13.3 12.1 

6.1 14.2 12.0 

10 

25.1 
17.1 

8 . 0  

12  1 3  1 4  

50.3 29.4 20.9. 
21.6 12.77 7.3 
28.7 16.63 13.6 

2.56 
0.059 
0.289 
1.7 

2.67 4.42 3.60 5.87 5.29 2.30 3.06 

1 5  1 6  17 18 B l e n d  A 

20 .4  26.2 22.5 30.7 10.3 
6.63 15.06 17.4 16.2 9.1 

1.2 
6.67 

13.77 11.14 5.1 14.5 
76.5 61.89 26.33 80.56 

3.06 3.40 4.13 4.08 

0.114 0.102 0.109 0 .110  0 .102  0 .123  0.102 0.122 0.102 0.99 0.132 
0.323 - 
1.9 - 

4.40 3.47 4.83 0.68 0.OE3 0.068 0 .€97  € . 0 2  5.76 
25.9 20.4 28.4 4 /' 0.4 0 .4  4.1 35.4 33.9 

! 

B l e n d  C TOTAL 

401.78 
8.2 206.71 

185.07 1.88 
10.44 1028.21 

10.08 

2.03 4.14 66.49 
2.20 - 4.66 
0.17 0.17 27.26 
1 .o 1 .o 160.7 

. 



coarse rock m a t e r i a l  t o  a l a r g e r  extend than i t  would be i n  prac-  

t i c e .  The procedure was i n t e r r u p t e d  f r e q u e n t l y  t o  determine the 

amount of f i n e s  below 0.5 mn and was stopped f i n a l l y  a f t e r  the  

percentage o f  f i n e s  accord inq t o  t h e  g r i n d a b i l i t y  o f  t h e  raw 

coal  as shown i n  F igu re  4 was reached. 

5. Test Resul ts  

5.1. Borehole Samples - 

The r e s u l t s  o f  t h e  a n a l y t i c a l  wor.. c a r r i e d  o u t  on the  borehole 

samples by B i r t l e y  Engineer ing a r e  shown i n  the  volume I a  Geology 
o f  t h e  f i n a l  r e p o r t  o f  E lco  Min ing  i t d .  For  d e t a i l s  r e f e r  t o  the  
r e p o r t  of B i r t l e y  Engineer ing on "Core and Channel Ana lys is  f o r  
t h e  1975 E lk  R i m -  Test  Program" o f  January 1976. 

A sumnary o f  the  borehole t e s t  r e s u l t s  i s  g i ven  in Table 4 J f o r  

the  open p i t  area and i n  Table 4b f o r  t h e  area o f  a poss ib le  h y d r a u l i c  
mine. 

5.2. -. Channel Samples __ 

The r e s u l t s  o f  t h e  l a b o r a t o r y  t e s t s  on t h e  channel samples con- 
ducted by B i r t l e y  Engineer ing and Montan Consul t jng are  shown i n  

t h e  volume I a  Geology o f  the  f i n a l  r e p o r t  o f  E lco Min ing Ltd.  

For d e t a i l s  r e f e r  t o  the  r e p o r t  of B i r t l e y  Engineer ing on "Core 

and Channel Ana lys is  f o r  t h e  1975 E l k  R ive r  Test  Program" o f  
Januaty 1976. 

A sumnary o f  the  channel sample t e s t  r e s u l t s  i s  g iven i n  Tables 
5 and 6. I t  can be noted t h a t  a good agreement e x i s t s  between the 
r e s u l t s  obta ined by b o t h  l a b o r a t o r i e s .  
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T a b l e  4 :  D R I L L  H O L E  SUMMARY (Birtley Engineerins 1 9 7 5 )  

a) Open P i t  Area 

S 
I*1 

0 . 6 '  

0 .6 '  
0 . 5 ,  

0.1 

. ~. 

__ 

- 
0.6' 
0.7 
0 . 1  
0.68 

0.71 

0.5: 
0.4, 
0 .41  
0.6!  
0.71 
0.7; 

0.5P 

0.15 
0 . 6 1  
0.67 
0.65 
0 .81 
I. 18 
1 . 4 5  
0.92 

0.91 

- 

- 

- 
0.80 

1 .20  
0 .53  

0.42 
!I h ?  
0 . 6 4  

1.11 

0 . 6 8  

0 . 6 3  

- 
0 . 5 0  

0 . 3 1  

n.74 
0 . 4 1  
n . 5 6  

0.79  
n 61 

0.11 

0 . 2 5  

0 .61  

O . S ?  

0.61, 
> . f % ' I  
0 n q  

. _. 

n . u i  
n . i o  
n.97 
1 . 1 1  

0 .16 

0.11 
0.61 

0 . 4 1  

-. 

n.<,r 

o . m  - 
0 . 6 4  
-. 

2 1 . 5  
5 4 . 8  
7 4 . 4  

6 1 . 7  
71.3 

5 4 . 4  

65.7 
81 . 7  
71 .8  
5 1 . 1  
1 3 . 1  

6 7 . 1  

f,-,.n 

- 

70.9 

nn.7 

70.7  

81.1 
6 2 . 1  
8 1 . S  
1 6 . 2  
6 2 . 0  
6 1 . 1  
6 0 . 2  
7 4 . 6  

61.6 

R ( . . 4  
b l . 8  

1 r  3 

_. 

- 
9n.5 

s4.n 
7n.1 
g n . 9  
5 4 . 2  
9 1 . 8  
5 5 . 9  

7 4 . 9  

6n.n 

Ir,. 9 
6 , I . v  

41.6  
b1.b 
J 1 . I  
81.0 

6 0 . 6  

5 4 . 0  
6 l . R  
4 1 . 1  
? 1 . 9  
7o.n 

-- 

- 
5 1 . 0  -- 

6. 
5.1 

5 . l  

4.; 
5 :  
7 . f  
7.t  

S.1 

5 . i  
5 . 2  
4 . 6  
5 . 7  
6 . 1  
6 1  

5 . 6  

5 . 5  
1 . 9  
4 . 2  
1 . b  

1 . 8  
1 . 3  
4 . 7  

6 . 6  

7.0 

3.R 
4 . 2  
1 1  
7.6 

6 . n  
9 . 1  
4.4 

5 . 6  

4 . 8  
7.4 
4.5 
4.8 
6.7 
5 . 4  
4 . 1  
b.4 
3.0 
9.3 

5 . 4  

7 .n 

- 

-_ 
6.n 
6.7 
9 . 1  
9 . c  
6 . )  

10.6 
5 . 9  

1 . 3  

9 . 2  
8 . 4  

I I . ?  
8 .5  
9 . h  

1 . 5  

~ 

-_ 
- 

i 9 . n '  
1 1 . 8 ~  
1 1 . 4 '  
1 5 . 5 '  

? 0 . 6 '  
5 . h '  
5 . 5 '  

IS.>* 

1 i . n '  

1 2 . 0  
18.2  
33.8 
17.5 

33.5 
1 . 3  

3 4 . 9  

2 1 . 1  

17 .8  

__ 
J 3 . 9 '  
1 4 . 2 '  
4 .0 '  
6 . 1 '  

1 4 . 6 '  
1 1 . 5 0  

1 . 1 '  

31.0 
21.8 
31.8 
1 5 . 9  
31.2 
4 8 . 0  
19.5 

G-Va 1 ue 
"I4 

:I41 

2 7 , s  

2 R . R  
2 5 . 7  

2 7 . 1  

- 

- 

- 
?7.R 
zn.:, 
211.6 
2 1 . q  

2 8 . R  

10.1 

i R . 5  
7 1  5 

1 R . 7  
2 1 . 1  

-_ 
in.,, 

29.0 

1n.u 
2n.n 

- 

l Q . 3  
7 R . 1  
Z7.6 
' 9 . 1  
10.5 
1 1 . 1  

21.6 

11.1 
10.1 
10 R 
11.1 

- 

1n. i  
10.9 
I ? . "  
1 I . h  

,I.I 

4 . 1 
7 . G  
11.6 
2 . 1  
I . R  
? I ,  
1 , 0 
: . 1  
2 . 1  
4 . 1 
7 . 6  

h . 4 
I8 , I, 

111.6 
I!,.(, 
11.0 
I'..? 
11.3 

15.0 

11.l1 
1 6 . 1  
1f1.0 
14, I, 

__ 

~~ - 

-- 

I?, . n -_ 
16 .5  

7 L'I 

2 1 . 1  

1 1 . 7  
16.1 

__ 

111.9 
__ 

2 2 . 4  
2 1 . 1  
19.6 
2 2 . 8  

72.1 

1 4 . 1  

21.1 
10.1  
21.8 
2 3 . 6  

1 9 . 4  

2 2 . 7  
2 4 . 1  
2 6 . 1  

2 4 . 1  
2 4 . 6  
2 4 . 9  
2 9 . 0  

.~ 

20. 5 

- 

2 n . 7  

z4.n __ 
2 7 . 1  
23  0 
27.5 
2 7 . 5  
z n . 6  
2 i . n  
2 2 . 6  
2 7 . 9  

7l.S 
~ 

1 8 . 4  

2 7 . n  

2 7 . 1  
2 7 . 1  

2 2 . 2  
21 .8  
2 6 . 4  
2 1 . 2  
2 ? . 6  
2 4 . 1  

2 6 . 0  

1 S . 4  
2 4 . 9  
2 1 . 2  
2 1 . 4  
Z>.? 

2H.0  

2 4 . 6  

2c .4  
26.0 
22.2 
14.7 
2 I . l  

29 $ 

zn.5 

~- 

__ 
-__ 

L H - I S  I R . 9 '  5 2 . 2  
b7.6 
4 1 . 7  

5 5 . 1  1 1 8 . 6 '  

t-- 
1 2 . 9  
2 1 . 1  
I1 . 6  

5 9 . 6  
72 .1  
S 6 . 9  
i n .  5 

6 2 . 7  

~ 4 0 . 6 '  
9 . 5 .  

12.0 '  
I h . 0 ,  

1 9 . 0  

21 .9  

2 9 . 2  

4 1 . 2 '  
14.0 '  
11.0 '  
Z,J.2* 
19.0' 
i 2 . n '  

1 4 . 1 '  

6 4 . 7  
h 0 . 3  
19 .5  
2 6 . 1  
1 4 . 4  
1 8 . 1  

19.n 

1 4 . 2 '  25.6  
1 7 . 6 '  16.0 
9 . 5 '  I 1 5 . 5  

2 5 . 2 ,  
15.9 '  
4 4 . 9 '  
1 4 . 1 '  
10.1. 

~~~~ 

3 2 . 0  
2 2 . 9  
2 4 . 4  
2 5 . 2  
10.6 

9 . 2 '  
16.0' 1 n . 1  

2 1 . 9  
3 4 . 1  
21.8 

1 9 . 6 '  
6 . 5 '  
1 . 7 '  

t a -10  
111-11 
111-I2 
1 8 - l J  
t u - 1 4  
in-16 
1.u-1 7 
i n - 1 9  

1 4 . 6 '  11 .4  

1 9 . 1 '  
15.8' 
8 . 4 '  

1 1 . 6  
3 2 . 9  
41.8  

1 2 . 1 0  1 4 . 2  
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Drill- Seam- 
hole t h i c k  

Seam $ ness(1 - 
1 2  E B - 6  9.85 

1% f8-6 5.6 
EB-15 5.8 

e 5.7 

EB-12 2.9 
EB-15 3.7 
FB-18 4,3 

0 5.8 

EB-10 4.3 
EB-12 6.7 
EB-15 8.9 
EB-16 5,B 
EB-18 3.9 

0 10.4 

14 EB-6 12.4 

15 EB-7 l3,2 

F 5.6 

17 €8-7 3.1 
EB-10 8.7 
EB-12 4;9 
Ell-13 2.8 . . ~  .~ .~ 
€0-14 5.5 
EB-16 6.0 
EB-17 2,O 
Ee-19 2.35 

0 4.05 ...- 
.I 

aJ 
L 
< 
c, 
.r 

a 
E 
W 

0 
a 

,-. 
m 

Ill EB-7 R.5 -.- 
€6-8 1,95 
EB-10 6,O 
EO-11 6 , O  
ED-12 5.3 
EB-13 4.7 
EB-14 5.2 ~,~ 
EB-16 6.3 
EB-17 1.7 
EB-19 1.7 

0 4;7 

19 €8-8 10.3 
EB-11 7.4 
EB-12 1,2 
EB-13 1.9 
€8-14 4,5 
ED-16 3.5 
EB-17 2.3 

0 4.5 

20 EB-9 5.8 
EB-11 4,8 
EB-13 2.6 
EB-14 2.0 
EB-17 2.0 

RAW COAL 

Vol. Ash Sul. 
K a t t .  % db % db 
% db 

21.7 24.4 0.60 

21,7 27.7 0.60 
16.1 52.2 0.54 

18.9 40.1 0.57 

22 ,4  32,9 0.b9 
23.1 21.3 0.73 
19.6 31.6 0.77 
2 2 4  21,9 0.68 

22.1 29.2 0.71 

14.1 64.7 0.52 
20.5 40.3 0.44 
23.1 19,5 0.46 
20.7 26,7 0.65 
2l.B 34,4 0.76 
23,6 1B,7 0,72 

19.4 39.0 0.58 

24.0 23.4 0.93 

27.1 17.0 0,80 
23.0 32.0 0.53 
27;5 12;1 1;20 
27.5 36.2 0,42 
20.4 38.1 0.67 
23.0 29.9 0.64 
22.6 34.1 0.63 
27,9 21.8 1.13 

23.5 29.8 0.68 

28,4 14.4 0,50 
27,7 29,3 0,71 
27.1 12.0 0.37 
27.8 18.2 0,25 
22.2 33.8 0,74 
25.8 17.5 0,41 
26.4  17.8 0.56 
23.2 33.5 0.67 
27.6 7,3 0.79 
24.1 34.9 0.61 

24.6 31,4 0,76 

24.4 37.6 0,93 
26.0 32,9 0.63 
22.2 41A 0.45 
14,7 63;6 0;43 
26.3 21,9 0.70 

)9,5 34,2 0.44 

CLEAN COAL (1.5 g/crn3) Page 28 a )  

Y i e l d  Vol. Ash Swel. G - V a l  
% Matt .  % db Ind.  

X db 
~ 

72.1 27.5 5.7 B 1.035 

67.6 28.8 6.1 8 112 1.040 
43.7 25.9 5,4 7 1.046 

55.5 27.3 5.8 B 11.047 

59.6 29.8 4.7 8 1/2 1.059 
72.1 28,4 5.3 8 1/2 1,068 
56.9 26,6 7.0 B 1,057 
70.5 27.9 7.9 8 1.076 

62.7 28.8 5.7 8 1/2 1.065 

25.5 30.7 5,2 9 1,059 
54.8 30.4 5.2 5 1.058 
74.4 28.5 4.6 B 112 1,076 
65.8 27.5 5.7 8 1/2 1,063 
63.7 28.2 6,6 8 112 1.070 
77.3 27.5 6.9 8 1.071 

54.4 29,O 5.6 8 112 1,067 

65,7 10,O 5.5 8 112 1.062 
81,7 28,O 3.9 8 1,042 
79.8 29.3 4.2 9 1.062 
57.1 28.3 7.4 8 112 1.081 
73.1 29,6 7.0 B 112 1.083 
70.9 29,9 7,R 8 112 1.066 
67.1 30.5 7.3 7 112 1.082 
80.7 31.7 4.7 8 1,088 

70.7 29,6 6.6 8 112 1,074 

81.1 33.1 3.8 B 1/2 1,055 
62.3 30.1 4.2 B 1/2 1.062 
87.5 30,8 3.9 9 1 .OR0 
56.2 33.1 7.6 8 1,077 
62.0 30.9 7.0 8 112 1,079 
61.1 30.9 6.0 8 1.060 
60.2 32.8 9.5 8 1.063 
74.6 31.6 4.4 8 1 / 2  1.083 

65.6 31.9 5,6 8 1/2 1.072 

86,4 34,7 4,8 8 1.067 
63.8 32,B 7,4 8 1,031 

4,8 8 1.063 78,9 32,3 
54,O 31,8 6.7 8 1/2 1,089 
7R,1 32.4 584 7 112 1.057 
80.9 32.4 4.7 8 1.061 

33,8  32.3 3.0 8 112 I.OR7 

90.5 30,6 4.5 7 112 1.02R 

54.2 32.7 6,4 B 1,089 

55.9 34.2 9.3 7 i12 1,092 

74,9 32.6 5,4 8 1.068 

3 .0  36,3 6.3 8 1,054 
59.3 34,4 6.7 8 1,071 
56.9 30.6 9.3 8 1,076 
19.6 34.6 9.8 B 1.067 
j3,6 35.0 6.2 8 1.069 

31,a 33.3 5,9 8 1.053 
13.1 35.2 10,6 7 1,091 

i0,6 35.0 7,3 8 1,006 

A.0 37.6 9,2 6 1/2 1.059 
j1,8 36.3 8.4 8 1,068 
l3,7 36.0 11,2 7 1.070 
!3,9 34.4 8.5 8 1,060 
'8.6 34,B 9.6 7 1.090 
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E L C O  M I N I N G  L I M ~ ~ o , - '  
TABLE 5 

PAOC 

E L K  R I V € R  COAL PRO-JECT 

( B I R T L E Y  E N G I V F E 9 I N G  ___ - 1 9 7 5 )  

1 
7 8 9 1 0  1 2  1 3  14 1 5  1 6  1 7  1 8  --- - 2 3 6 5 4 __ - -- - 

SEAM W 
---I___- 

Raw C o a l  
V o l a t i l e  M a t t e r  (db)  
V o l a t i l e  P a t t e r  ( d a b )  
Ash C o n t e n t  ( d b )  
F i x e d  Carbon  ( d b )  

14.4 
34.2 
57.9 
55.3 

0.81 

91.5 
8 . 5  

33.1 

24.1 
26.5 

9 .O 
66 .!3 

1 .19  

13.3 
23.7 
39.3 
42.q 

0.63 

93.6 
6.4 

43.3 

26.7 
25.4 

5.9 
67.4 

0.1)s 

18.0 
32.9 
45.2 
40.1 

0.61 

89.8 
10.2 

44.2 

26.5 
28.6 

7.2 
66.3 

0.82 

20.9 
32.4 
35.5 
48.4 

0 . 6 5  

89.1 
1 0 . 9  

55.7 

28.9 
31.3 

7.8 
63.4 

0.a4 

. 

22.3 25.9 x 15.5 
z 25.0 
7 37.9 
% 46.3 

?: 0 .50  

x 86.9 
% 13.1 

x 54.7 

x 19 .2  r 21.1 
x 9.1 
x 71.6 

x 0.59 
x 

9 -112  

O C .  O C .  429 378 
*; 22 
,? 36 

1.015 

13.6 
21.2 
35.8 
59.7 

9.38 

35.7 
14.3 

55.0  

19 .2  
20.6 

6.7 
74.1 

0.77 

7 - 1 / 2  

408 
466 

24 
4 

0.955 

14.9 
21.7 
31.2 
77.7 

0.31 

04.2 
15.8 

52.9 

15 .8  
20.3 

7 - 2  
73.7 

0.45 

4 -112  

425 
476 

1 6  
-1 0 

0.803 

12 .1  16.9 
27.4 20.1 
5 5 . 9  16.1 
32.0 . 67.1 

0.46 0.70 

13 .9  15.8 
25.2 23.2 

18.0 
23.2 
22.3 
53.7 

0.33 

90.6 
9.4 

69.2 

19.7 
21.2 

G.9 
73.4 

0.50 

5 -112  

41 1 
468 

1 8  
-1 7 

0 * 306 

17:8 
24.5 
27.2 
55.1 

0.32 

84 .O 
16.0 

67.5 

30.9 
22.3 

6.1 
72.9 

0.50 

8 

41 0 
471 

1 7  
0 

0 .535  

16.9 
27.1 
37.6 
45.6 

0.62 

89.7 
10.3 

45.2 

22.6 
24.3 

7.2 
70.3 

0.97 

9 

391 
453 . 

21 
8 3  

~~ ~ ~ ~~. . 

33.6 37.5 
33.5 31 .O 
44.1 43.2 

44.9 31.9 
41.2 52.3 

0.39 0.35 0.63 0.55 S u l p h u r  C o n t e n t  (db)  

S c r e e n  S l z e -  
6.35-0.2 mm - 0.2 m 

C l e a n  Coa l  

( S i ? e  F r a c t i o n  6,35-0.2 mm) 
Y i e l d  a t  1.5 gJcm3 S . G .  

V o l a t i l e  M a t t e r  f d b )  
V o l a t i l e  Y a t t e r  ( d a b )  
Ash C o q t e n t  ( d b )  
F i x e d  Carbon  ( d b )  

Sul  n h u r  C o n t e n t  ( d b )  
P h o s p h o r u s  C o n t e n t  ( d b )  

S.i.c; 1 i rig I n d e x  

Ruhr  D i l a t o m e t e r  T e s t  
S o f t e n i n g  T e m n e r a t u r e  
Q e s o l i d i f i c a t l o n  Temp. 
C o n t r a c t t o n  
O t  l a  t a  t i o n  

89.7 90.0 
10.3 10.0 

83.2 87.2 
16.1) 12.8 

30 .6  , 95.3 
9.4 4.7 

i 
15.3 , 71.3 

21.1 17.4 
23.2 19.3 

7 . 3  9.7 
67.6 72.9 

59.7 62.0 37.9 59.4 

10 .8  19.8 
29.6 21.2 

8.7 6.8 
72.5 73.4 

0 .88  0.72 

30.3 31.1 
32 .O 32.8 

5.4 5.1 
64.3 63.7 

0.81 0.90 1 . 0 3  #- 0 .78 

8 - 1 / 2  9 4 -112  6 9 

336 
467 

19  
1 2 3  

9 

372 
a51 

22 
256 

9 

397 
4 58 

26 
94 

a 

384 
4 4 6  

2 3  
1 4 0  

335 395 
453 440  

27 20  
164 6 5  

1.062 1.029 - 

4 29 409 - 474 
1 4  1 9  

. 
-14 -1 7 

0 0 . 4 3 0  1.04- 1 ... j S  1 . -a  1 .-I- 1 . -57  G - V a l  ue 

. .  

I 
I 
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E L K  R I V E R  C O A L  P R O J E C T  / S A E l P L E S  (MONTAN 

RAW COAL 
VOLATILE  MATTER (db) 9: 
VOLATILE  MATTER (dab) x 
ASH CONTENT (db) % 
F I X E D  CARBON (db) I 

SULPHER CONTENT (db) x 
PHOSPHOROUS CONTENT (db) % 

6.3 - 0.2 ~BI % - 0.2 m 9: 

HARDGROVE GRINOABIL ITY  INDEX A H  
GROSS CALORIF IC  VALUE (db) Kcal/Kg 
ASH FUSION- (OXID  ATMOSPHERE) - 

SCREEN S I Z E  

. . . _ ~ -  

SOFTENING TEMP. SPH 
F L U I D  TEMP. 

INITIAL DEFORMATION TEMP. . OC 
IERICAL OC 

OC 

L 

15.0 
23.5 
36.5 

0.46 
0.021 

87.0 
13.0 

92 
51 34 

1295 
1545 
1580 

CLEAN COAL(S1ZE FRACTION 6.3 - 0.12m) 
Y I E L D  A T  1.45 g/m3 % 44.4 
VOLATILE MATTER (db) 96 18.8 
VOLATILE MATTER (dab) x 20.5 
ASH CONTENT (db) % 8.2 

SULPHER CONTENT (db)  x 0.56 

F I X E D  CARBON (db) I 

PHOSPHOROUS CONTENT (db) x 0.012 

SXELLING INDEX 8 

RUHR DILATOMETER TEST 
SOFTENING TEMP. OC 385 
RESOL I D I  F ICATION TEMP. OC 460 
CONTRACTION x 31 
DILATATION x 23 

G - VALUE 0.987 

GIESELER PLASTO-EST 
DDPM . 237 MAX. F L U I D I T Y  

MACERAL ANALYSIS 
V I T R I  N I T E  
EX I N  I T E  
I N E R T I N I T E  
MINERAL MATTER 

I 35 
I 0 
x 58 
I 7 

' MEAN REFLECTANCE OF V I T R I N I T E  IL 1.46 
VOLATILE  MATTER OF V I T R I N I T E  23 

(dab1 
+) Calcu l?ted from data o f  Single seams 

3 

13.2 
19.0 
36.3 

0.41 
0.114 

84.4 
15.6 

105 
5243 

1347 
1573 
1627 

57.0 
18.2 
19.3 
5.7 

0.51 
0.052 

7 

396 
472 

28 
2 

0.834 

14 

58 
0 

42 
4 

1.49 
22 

4 

14.3 
20.6 
30.6 

0.39 
0.030 

84.8 
15.2 

97 
5663 

1337 
1597 
1625 

58.9 
17.0 
18.2 
6.8 

0.47 
0.015 

2% 

41 0 
471 

23 
-3 

0.896 

11 

45 
0 

50 
5 

1.44 
23 

5 

12.1 
25.1 
51.7 

0.61 
0.057 

88.9 
11.1 

74 
3755 

1350 
1640 
1650 

14.5 
19.6 
21.2 

7.5 

1.10 
0.074 

9 

391 
476 

22 
53 

1.042 

71 

89 
0 
4 
7 

1.38 
24 

C O N S U L T I N G  1975)  

6 

16.6 
19.8 
16.3 

0.69 
0.090 

75.4 
24.6 

92 
6958 

1300 
1600 
1€40 

69.8 
17.1 
18.5 
7.7 

0.70 
0.106 

3% 

41 9 

27 
- 
- 
- 
- 

31 
0 

65 
4 

1.44 
23 

7 

13.3 
23.3 
42.9 

0.44 
0.062 

84.2 
15.8 

88 
4525 

1325 
1620 
1640 

32.0 
17.7 
19.4 
8.8 

0.63 
0.048 

4 

41 4 

34 
- 
- 
- 
2 

51 
0 

42 
8 

1.45 
23 

8 

14.5 
21.7 
33.5 

0.38 
0.072 

86.8 
13.2 

87 
541 5 

1315 
1615 
1640 

55.1 
18.5 
19.7 
6.0 

0.48 
0.047 

6 

406 
480 

31 
-19 

0.743 

5 

52 
0 

42 
6 

1.45 
23 

9 

16.7 
22.3 
25.2 

0.39 
0.030 

91.9 
8.1 

83 
6088 

1360 
1655 

,1675 

63.8 
18.7 
19.9 
6.2 

0.49 
0.022 

3% 

41 4 
49 1 

33 
-24 

0.697 

3 

48 
0 

48 
4 

1.41 
23 

10 

17.4 
23.4 
25.7 

0.40 
0.059 

89.4 
10.6 

83 
i053 

I315 
1635 
I675 

65.4 
20.6 
21.9 

5.8 

0.46 
0.030 

6 

402 
476 

34 
-1 3 

0.841 

7 

55 
0 

47 
7 

1.32 
25 

12 

16.1 
27.0 
40.4 

0.68 
0.087 

85.6 
14.4 

79 
4763 

1317 
1593 
1620 

42.2 
22.8 
24.2 
6.0 

0.58 
0.047 

8% 

386 
470 

27 
85 

1.052 

21 2 

74 
1 

19 
6 

1.32 
25 

13 

13.9 
30.1 
53.8 

0.93 
1.110 

90.3 
9.7 

90 
3586 

1263 
1516 
1570 

28.6 
23.7 
25.6 

7.5 

1.14 
0.060 

8% 

381 
471 

28 
125 

1.063 

549 

76 
1 

14 
9 

1.20 
28 

14 

18.1 
30.4 
40.4 

0.77 
0.069 

90.9 
9.1 

87 
4750 

1276 
1580 
1606 

47.1 
26.3 
27.9 

5.6 

0.88 
0.060 

@5 

365 
469 
27 

183 

1.102 

1419 

77 
5 

13 
5 

1.16 
29 

i 

15 

16.7 
30.7 
45.6 

0.66 
0.087 

89.5 
10.5 

80 
4221 

1275 
1540 
1565 

37.2 
25.4 
27.1 
6.3 

0.83 
0.050 

7% 

371 
455 

31 
73 

1.044 

249 

64 
3 

29 
4 

1.14 
29 

16 

20.3 
31.7 
35.8 

0.75 
0.107 

88.5 
11.5 

a2 
51.30 

1271 
1520 
1561 

52.0 
28.1 
30.1 
6.7 

0.87 
0. 090 

8 

362 
462 

34 
116 

1.065 

1433 

66 
5 

21 
8 

1.01 
32 

17 

22.2 
33.0 
32.7 

0.91 
0.090 

89.7 
10.3 

78 
5350 

1226 
1437 
1479 

58.9 
29.3 
30.8 
4.9 

0.83 
0.050 

8 

364 
461 

35 
125 

1.070 

1918 

72 
6 

19 
3 

0.98 
34 

18 

24.7 
37.1 
33.5 

0.62 
0.074 

89.0 
11 .o 

86 
5292 

1190 
1290 
1335 

57.6 
31 .O 
32.7 

5.2 

0.77 
0.043 

8 

357 
4 58 

33 
159 

1.089 

3100 

79 
8 
9 
4 

0.94 
35 
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F i g u r e  6 :  FROTH FLOTATION TEST RESULTS ( 1 9 7 5 )  
P r o d u c t  A s h  v s .  R e c o v e r y  a s  a F u n c ' c i o n  
o f  Raw Coal Ash C o n t e n t  ( 0 5  fflesh x 0 )  

I E C E N D  

RAW C O A l  

0 -=lo'/. ASH 
10 - IS% ASH 

X 20 - 25% ASH 
A IS - ~O*/.ASH 

m v 2.5% ASH 

WD. 16 RECOVERY 
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5.3. Bulk  Samples 

5.3.1. Washability 

The w a s h a b i l i t y  data on the  coarse coa l  f r a c t i o n s  above 65 mesh 
(0.2 mm) was compiled by BIRTLEY ENGINEERING. For  d e t a i l s  r e f e r  

t o  t h e  r e p o r t  on B i r t l e y  Enqineer ing on "Analyses and Washing o f  
Bulk  Samples f rom t h e  E lk  R ive r  Deposi t"  o t  January 1976. 

5.3.2. F r o t h  F l o t a t i o n  Test  - 

The r e s u l t s  o f  t h e  f r o t h  f l o t a t i o n  t e s t s  on the  f i n e  coal  f r a c t i o n  
below 65 mesh (0 2 nm) a r e  p l o t t e d  as F igu re  6. For  d e t a i l s  r e f e r  
t o  the  r e p o r t  o f  B i r t l e y  Engineer ing on "Analyses and Washing o f  
Bulk  Samples from the E l k  R i v e r  Deposit ' '  o f  January 1976. I n  general ,  

f o r  t h e  same raw coal  ash conten t  l e v e l ,  t h e  as conten t  o f  t h e  minus 
65 mesh (0 2 mm) coal  i s  lower a t  recover ies  above 75% than i t  was 
f o r  t e s t s  conducted on 3 x 0 (n.6 - 0 mm) coa l  i n  1Q71. 

Overa l l ,  a good Tow ash f ine  coa l  p roduc t  can be expected f o r  
E l k  R ive r  coa l  which i s  n o t  t h e  usual  case for Western Canadian 

coals .  F r c t h  a s h  contents  beTw*l 9 - 10% a r e  unusual. 

5.3.3. -_ P i l o t  P l a n t  Washillp 

The r e s u l t s  of t h e  p i l o t  p l a n t  washing t e s t s  were compiled by 
B i r t l e y  Engineering. FOP d e t a i l s  r e f e r  t o  the  r e p o r t  o f  B i r c l e y  
Engineer ing on "Ana lys is  and Washing o f  Rulk  Samples f rom the  
E l k  R iver  Deposi t"  o f  January 1976. 

The t e s t  r e s u l t s  o f  t h e  s i n g l e  Seams and o f  t h e  two composites 
prepared accord ing t o  m in ing  p lan  A and C o f  B i r t l e y  Engineer ing 
have been summarized i n  Table 7 f o r  rat.' coal  and i n  Table 8 f o r  
c lean  coa l .  The c lean coa l  was a l s o  tes ted  by t h e  Canadian Me ta l l -  

u r g i c a l  Research I n s t l t u t c .  Ottawa. The r e s u l t s  a r e  g i ven  in 
Table 9. 



E L C O  M I N I N G  L I M I T E D  PAQC 

TABLE 7 
F L t  R I V E R  COAL PROJECT 

/x7 ---- -- 
A ' J A L Y S I S  OF R A W  COALS FROM AMPLES (BTRTLFV E N C I N F E R I N G  - 1 9 7 5 )  - -- __ - - - - - - - - - - - - - - 

.BLErlD BLEND 
10 1 2  1 3  1 4  1 5  1 6  1 7  1 8  A C __-_ - 9 

I- 

2 3 4 6 7 S -__ S F A M  - - 
V o l a t i l e  M a t t e r  ( d b )  Yl 1 5 . 1  
V o l a t i l e  M a t t e r  ( d a b )  x ( 2 4 . 2 )  
Ash C o n t e n t  ( d b )  x 37 .4  
F t x e d  Carbon . ( d b )  x 4 7 . 5  

x 0 . 3 9  S u l  o h u r  C o n t e n t  ( d b )  

S c r e e n  S i z e  - 0.6  mm z 3 2 . 9  

H a r d o r o v e  G r i n d a h i l i t y  I n d e x  

Gross C a l o r i f i c '  V a l u e  ( d b )  K c a l / k g  5275 

Ash F u s i b i l i t y  ( O x i d .  Atmosphere)  
O C .  ' 1 4 4 5  I n i t i a l  D e f o r m a t i o n  Temp. 
O C .  S o f t e n i n g  Temo. S p h e r i c a l  

S o f t e n i n g  Temp. H e m i s p h e r i c a l  'C. 
F l u i d  T e m p e r a t u r e  O C .  

A" 8 8  

1 6 . 2  

22 .1  
6 1 . 7  

( 2 0 . 8 )  

I 
0 .44  

3 7 . 7  

109  

6789  

1 3 3 0  
'1445 

1 6 . 1  

27 .9  
56 . O  

( 2 3 . n )  

0,34 

23 .8  

96 

6227  

, 1 4 7 0  

1 7 . 1  1 3 . 8  1 6 . 9  1 7 . 3  2 0 . 0  2 2 . 1  23 .4  1 7 . 7  1 6 . 6  
( 2 6 . 2 )  ( 2 5 . 2 )  ( 2 1 . 9 )  ( 2 3 . 7 )  ( 2 3 . 8 )  ( 2 4 . 5 )  ( 2 4 . 7 )  ( 2 9 . 9 )  ( 3 2 . 5 )  ( 3 3 . 9 )  5 0 . 3  ( 3 2 - 3 )  4 4 . 7  ( 3 2 . 8 )  4 0 . 0  ( 3 4 . 7 )  3 6 . 3  ( 3 5 . 8 )  34.5 3 2 . 3  34.1 

3 7 . 5  4 0 . 0  4 1 . 6  42 .1  5 0 . 0  4 9 . 3  

1 6 . 7  1 5 . 8  16 .'4 1 8 . 6  1 8 . 9  

23 .5  4 2 . 8  5 7 . 6  24.1 31 .2  24 .0  3 3 . 5  
5 9 . 3  5 0 . 7  52.4 5 7 . 3  57.G 40 .1  28 .6  3 2 . 8  

0 . 3 9  0 .55  0 . 7 5  0 . 9 8  0.64 0 .79  0 . 7 2  0 . 5 8  0 .46  0 . 4 6  0 . 7 2  0 . 5 6 ,  0 . 4 8  0 . 2 3  
20.6 1 7 . 0  1 7 . 6  1 8 . 0  23.6 1 4 . 8  1 9 . 6  21.4 2 8 . 2  33 .2  33 .0  2 3 . 0  1 8 . 8  3 2 . 9  

84  91 91  9 2  8 2  74 74 64 78  77 7 2  8 2  8 3  8 3  

4573  3417 4 1  9 2  4504 4943  5371 5457  5655 5560 6 6 0 0  5860  5860 6 3 7 7  6397 

1470  1 4 3 0  1 4 7 0  1430  13'30 1470  1 3 1 0  >1470 ,1470 
1 3 4 0  
1 3 8 0  
1 4 5 0  

1 4 7 0  1 4 7 0  ,1445 
1 4 7 0  1 4 7 0  

> 1 4 7 0  ,1470 >1470  >1470 
1 4 7 0  

,1470 
,1470 

1375  
,1445 ,1470 71470 

. .  



.ELC'O M I N I N G  L I M I T E D  TABLE 8 PAOR 

3 
E L K  R l V E R  COAL PROJFCT 

ANALYSIS OF C ( S I R T L E Y  ENSINFERl~ 'C%l975)  

V o l a t i l e  M a t t e r  ( d b )  
V o l a t i l e  M a t t e r  (dab )  
Ash C o n t e n t  ( d b )  
F i x e d  C a r b o n  (db)  

T u l n h u r  C o n t e n t  
Ph7sphs rous  C o n t e n t  (db)  

S c r e e n  A n a l y s i s  
+ 12 .5  mm 

12.5 - 6.35 mm 
6.35 - 2.8 mm 
2.4 - 0.6 mm 
0.6 - 0.2 m m  - 0.2 m m  

S w e l l  i n q  I n d e x  

Ruhr  D i l a t n r n e t e r  T e s t  
5 o f  t e n  i nq Temnera t u r e  
R e s o l  i d i f i c a t i o n  Temp 
C o n t r a c t i o n  
O i  l a  t a t l o n  

C - V a l u e  

111 t i m a t e  4 n a l y s l s  ( d a b )  
Carhon  
Y v d r o P e n 
N i t r o g e n  
n x v q e n  

I + 
rl 
'z 
I 

Y 
% 

r 
x 
s 
x 
x 
x 

O C  
O C  
a 
1 

x 
z 
% 
Y 

H a r d n r o v e  G r i n d a b i l i t y  I ndexAH 

45h P n a l y s i s  

T i  203 
T i  n2 
P ? 0 5  
c a  9 
'!no 
s n 3  

ST " 2  3 

19.A 
21.4 

9.3 
71.3 

0.50 
0.019 

1.3 
9.3 

15.8 
29.2 
21.3 
23.1 

9 

4 00 
461 

21 
59 

1.027 

93.1 
4.9 
1.4 
3.6 

1 0 9  

66.04 
24.06 

4.68 
1 .88 
0.47 

' 0 . 6 2  
0.17 
0.24 
0.04 
0.14 

18.7 
20.6 

9.3 
72 . O  

0.53 
0.139 

0.R 
7.0 

22.6 
35.2 
17.3 
17.1 

8 

4 1  5 
474 

1 9  
25 

1.009 

93.4 

1.1 
3.3 

5.0 

1 1 8  

50.52 
27.71 

9.65 
1 .69  

4 .90 
0.17 
0.27 
0.05 
0.13 

3.40 

1 7.3 

8 . 4  
19.6 

73.7 

0 . 3 5  
0.025 

2.4 
17 .2  
2 7 . 1  
7 4  .0  

8.7 
10.5 

4 

4 34 - 
1 4  

-14 

0 

95.1 
4.9 
1 . 3  
3.4 

107 . 

5 6 . 3 4  
2 2 . 1 6  

3.65 
1.96 
0.69 
0.711 
o.'n 

0.01 

0.21 
0.9? 

1 5 . 3  
20.4 
10 .4  
71 . d  

0 .64  
0.12 

2.7 
11.7 
24.7 
36.5 
13 .2  
11.1 

3 - 1  I 2  

422  

15  
-1 6 

0 

- 

97.13 
4.7 
1.3 
3.6 

5 3  

54 .R3 
26.57 

5.72 
1 . 5 5  

2 - 8 7  
7 . 2 5  
(1.50 
n .07  
0 . 2 6  

7 . 7 0  

18.6 
20.9 
10.9 
7C.6 

0.56 
0.044 

1 . 2  
6.8 

13 .6  
26.9 
26.8 
24.7 

6 

420  

1 9  
-1 9 

0 

- 

96.3 
5.9 
1 .2  
3.5 

106 

56.80  
30.92 

5.43 
2.17 
0 .99  
0.50 
0.27 
0.?1 
0.05 
0.26 

18.6 
20.5 

9.3 
72.1 

0.30 
0.065 

3.1 
15.9 

30.2 
12.8 
13.7 

24.3 

6 -112  

416 
675 

21 
-16  

0.671 

92.6 
4.9 
1 . 4 .  
4.0 

93 

57.54 
29.9' 

6.50 
1.82 
1.59 
1.54 

0.21 
0.011 
0.14 

0.20 

19.5 
21.3 

3.6 
71.9 

0.38 
0.029 

4.9. 
16.0 
22.6  
31.5 
12.3 
12.7 

6 

41 4 
461 

23 
-1 8 

0.694 

93.9 
4.9 
1.4 
3.6 

84 

55.14 
31.62 

7.15 
2.42 
0.77 
0.67 
0.18 
0.30 
0.08 
0.25 

21 .0 
23.2 

9.3 
69.7 

0 . 4 5  
0.025 

4,. 8 
12,.9 
22.7 
4B.1 
11:. 2 
8:. 3 

7 4 1 2  

416 
474 

2 0  
-1 6 

0 .630  

93.5 
5.2 
1 .7  
4: . 2 

8 2: 

56.56 
23.46 

8 . ? 9  
T.86 
0.62 
0 .64  
0.27 
(3.35 
0.06 
0.18 

21 .I 
24 .O  

9.8 
68.5 

0.68 
0.047 

2.5 
13.6 
22.7 
36.8 
1 2 . 0  
13.4 

9 

398 
461 

1 2  
73 

1 .057 

92.9 
5 .2  
1.7 
3.7 

99 

61 .ER 
2G.O? 

5.50 
2.31 
1 . 0 9  
0.53 
0.20 
0 . 3 3  
0.04 
0.34 

22.6 
25.5 
11 .3  
66.1 

0 - 9 6  
0.057 

4.3 
23 .8  
1 7 . 2  
31 .Q 
13.6 
10.4 

8 - 1 1 2  

396 
462 

23 
1 0 3  

1 .051  

93.7 

1 . 7  
4.5 

5 . 4  

107 

64.55 

5 . 3 6  
2 . 1 1  
1 .15  
0 .53  
0 .23  
0.?7 
0 .O? 
0.71 

20.44 

25.1 
27.2 

7.9 
67.0 

0.34 
'1.051 

@ .0 
21.3 
21.2 
?9.1 

13.9 

9 

i n . 5  

398  
4 5 3  

23 
200 

1.064 

Q 3 . S  
5 . 7  
..I .O 
4 . 3  

100 

59.3f 
23.P.2 

Z.15 
2.06 
1 .48  
1.54 
0.30 

0.07 
0 .06  

0.60 

25.0 
27.2 

7 .9  
67.1 

0.96 
0.044 

4.3 
21.8 
14 .9  
23.3 
14.0 
20.9 

8 -112  

384 
459 

30 
1 0 5  

1 . 05.2 

92.9 
5.5 
1.9 
4.6 

1 0 0  

60.30 
23.44 

8.51 
2.39 
1.29 
1.36 
0.27 

0.07 
0.57 

o . n r !  

26.5 
29.7 
10.7 
62.8 

0.70 
0.093 

1.9 
9.8 

21.4 
34.7 

9.0 
24.2 

0 
s 

379 
4 5 6  

25 
127 

1.065 

32.7 
5.7 
1.7 
4.4 

07 

55.02 
21.93 
12.65 

1.97 
2.00 
1.92 
0.40 
0.67 
0.08 
0.69 

28.3 
30.7 

7.2 
64.5 

0.72 
0.068 

2.9 
15.5 
29.4 
32.9 

8.6 
10.7 

8 

377 
455 

1 3  
145 

1 . ! I85 

94.4 
5.8 

5.2 
1 .n 

76 

54.81 
21.17 
16.42 

1.75 
2.19 
1.95 
0.27 
0.43 
0.97 
0.47 

29.4 
31 .6 

7.2 
63.4 

0.75 
0.043 

5.3 
24.1 
15.9 
22.2 
24.3 

8.3 

8 -112  

390 
467 

25 
187 

1.3E7 

94.6 
6.1 
2.1 
5.5 

9 5  

57.48 
24.19 
10.08  
1 .I19 
1.40 
1.40 
0.36 
0.33 
0 .OC 
0.60 

21.6 
23.7 

8.5 
70.2 

0 .65  
0.047 

4.6 
21 .o 
25.6 
32.8 

7.7 
8 . 3  

7 - 1 1 2  

405 
4 6 2  

1 6  
20 

1 .007  

94.3 
5.2 
1 .G 
3.3 ' 

9 7  

58.26 
23.93 

1 .6? 
1.30 
0.92 
0.R6 
0.56 
0.09 
0 .81  

8.03 

20.1 
. 2 2 . 2  

9.5 
70.6 

0.45 
0.051 

4.3 
11.4 
31 .O  
31.5 
11.6 
10.2 

7 

408 
4 5 5  

1 7  
-8  

0 . 3 6 6  

93.6 
5.0 
1.5 
3.8 

99 

56 .50  
23.9? 
11.33 

1.73 
1.21 
0.92 
0 .95  
0.55 
0.13 
0.76 
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TABLE 9 

I l e a 4  81erd 
9 10 I2 13 14 15 16 I 7  I 8  A C Sea0 2 3 1 6 7 8 

VOl.tllC *IttC' ( 4 5 )  1 2 0 . 6  19.8 1 8 . 8  17.9 19 .0  1 9 . 7  20.3 21.8  2 3 . 4  2 4 . 0  2 6 . 8  2 6 . 9  2 7 . 3  2 9 . 5  3 1 . 2  2 0 . 5  2 0 . 6  
VOl.til. Y I t . . * '  ( . l a b )  1 2 2 . 7  2 2 . 0  2 0 . 5  2 0 . 0  2 1 . 2  2:.7 2 2 . 3  24 .1  2 5 . 8  2 6 . 8  29.0 2 9 . 1  30.7 3 2 . 1  33.7 2 2 . 5  2 2 . 7  

Fixed Carbon ! e b ]  I 7 o . o  7 0 . 3  72.9  7 1 . 1  70 .8  7 1 . 0  7 0 . 7  6 8 . 5  6 7 . 3  6 5 . 3  6 5 . 7  6 5 . 6  6 1 . 6  6 2 . 5  6 1 . 3  6 8 . 8  7 0 . 1  
Euiphur ; ? n l D n t  ( 3 3 1  I 0 . 5 6  0 . 5 1  0 . 4 3  0.65 0.61 0 . 4 6  0 . 4 5  0 . 4 2  0 .75  1 .00  0 . 8 3  0 . 7 9  0 . 8 3  0.81 0 . 7 8  0 5 6  0 . 5 7  

0 . 0 5 0  0 . 0 5 8  
srrrrn s , z r  - 3.15 m m  X 8 2 . 9  81.8 6 4 . 3  61.3 82.7  60.3 6 4 . 4  6 5 . 1  6 5 . 6  6 2 . 6  6 5 . 0  rO.7 77 .4  68.8 7 1 . 1  61.2 61.9  

swelling ln ,e"  8 7 1 / 2  2 . 1 / 2  1 1 / 2  4 4 3 112 5 112 8 1 / 2  8 112  8 8 7 7 1 1 2  7 ! I 1  6 112  6 
R i h r  311ato-efer T e s t  

Ash contc,t  ! a a )  % 9.4 9 . 9  8.3 1 0 . 4  1 0 . 2  9 . 3  9 . 0  9 . 7  9 . 3  10.7 7 . 5  7 . 5  11.1 8 . 0  7 . 5  8 . 7  9 . 3  

* ~ o s P * ~ ~ ~ Y I  iantcn: ( d b )  1. 

4 0 0  410 4a9  428  423 417 4 1 9  418 398 396 384 390 385 381 377 4 0 6  4 1 0  sof:tn'ng T e l l t r l t " l e  
~ 475 4 7 3  472 477 476 472 4 7 1  4 8 3  4 9 0  

C D n t r a C t l o n  a 30 29 2 2  19 2 v  2 6  23 27 32 28 28 27 2 5  28 29 2 2  23 
1 -18 0llltlt.O" I 42 8 -  52 92 197 9 3  86 120 173 

6 ~ Value L.015 0 . 9 5 1  0 0 0 0 Q 0 1 . 0 2 1  1 . 0 4 9 1 . 0 8 3  1 .058  1 . 0 6 1  1 .071  1.085 0.926 0 .578  
6icseIc1 P l r r t m c t e r  T e s t  

u.. . riuialty OOPM 7 3  72 0 . 9  0 . 6  1 . 3  1 .4  1.1 1.7  7 5  1 6 6 . 5  697 207 350 7 3 3  2050 8 .2  4 . 0  

Linear t.panl,on * I  Z - 5 . 3  -5.0 - 1 2 . 3 - 1 0 . 7  -5 .4  - 5 . 9  - 9 . 6  - 4 . 5  0 . 9  - 4 . 8 - 2 . .  -4.6 - I 0 . 3 - 1 2 . 6 - 1 1 . 7 - g . 2  - 1 0 . 3  
Ulf!iate Andlysfl ( d a b )  

Carbon 1 9 0 . 0  8 9 . 4  90 .9  9 0 . 1  8 9 . 6  8 8 . 3  8 9 . 0  8 9 . 3  88 .4  8 7 . 4  87 .7  8 8 . 4  8 7 . 1  8 7 . 3  86.0 88.7  8 9 . 3  

* > t r o , t n  : 1.4  1 . 3  1 . 3  1 . 2  1 . 3  1 . 3  1 . 4  1 . 6  1 . 7  1 . 7  1.8 1 . 6  1 . 7  1 . 1  1.8 1 . 5  1 . 1  
S 3.1 3.6 3 . 2  3 .6  4 .1  4 . 3  3 .8  4 . 0  4 . 2  4.2 3.9 5 . 1  4 . 1  5 . 8  4 . 2  3 . 6  

v 1  t r >  n 1 re  1 5 6 . 3  5 3 . 9  3 6 . 1  42 .4  55.6 41.7 4 5 . 2  48.Q 7 2 . 8  6 7 . 7  81.2 66 .6  6 2 . 6  7 1 . 9  75 .7  56.1 4 8 . 3  
EXl"ltc 
1a. r t ;n i te  a 1.9 1 . 2  2 . 2  1 . 6  1 . 5  1 .0  2 . 0  1.3 1 . 3  1.0 1.7 2 . 9  1 . 7  1.9 1 . 8  2 . 3  1 . 5  
W.".ldl '*:te(. : 5.7  5 . 6  4.6  5 . 9  5 . 8  5 . 2  5 . 1  5 . 5  5 . 3  6 . 2  4 . 3  4 . 3  6 . 4  4 .6  4 . 3  4 . 9  5 . 3  
Semi F u s i r r r e  1 2 9 . 9  3 2 . 4  4 2 . 9  3 6 . 9  3 0 . 0  39.8 3 6 . 4  3 3 . 5  1 5 . 2  19.5 9 . 1  19 .6  19 .9  1 2 . 5  9 . 1  2 5 . 8  3 5 . 1  

H Y d r O g c "  1 5 . 0  4 . 7  4 . 7  4 . 1  4 . 8  4.7 4 . 7  5 . 0  5 . 1  5 . 1  5 . 4  5 . 2  5 . 3  5 . 4  5 . 5  4 . 9  5 . d  

( d b J 1  0 . 0 2 0  0!610 0 .010 0 . 0 1 0  0 . 0 0 5  0 . 0 0 0  0 . 0 0 2  0 ~ 0 0 2 . 0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 5  0 . 0 0 9  0.010 0.007 0 . 0 0 0  0 . 0 0 5  
P e t r o q r j c h i ~  Analysis 

a 0  0 0 0 0 . 1  0 3 0 0 0 0 . 2  0 . 7  2 . 2  4 . 3  4 . 0  1.0 0 . 1  

1 . 4 5  1 . 4 3  1 . 4 2  1.4k 1 . 4 0  1.36 1.32  1 . 2 6  1.19 1.15 1.12  1 . 0 5  1.01 0 . 9 8  1 . 2 6  1.11 

7806  7929 7715 7740 7820 1806 7756 7 8 1 5  1 6 8 1  7979 19.09 7573 7898 1 9 3 7  7059 7803 - 
1232 I416  > I 4 8 2  1399 ,1482 >I482 1343 1427 1416 1316 1 2 9 3  1177 1154 1 2 4 3  I427  1 4 1 5  
1 4 1 0  X 4 8 2  >I482 71482 ,1482 ,1482 1460 1449 1 3 4 3  I 3 0 4  1433 ,1482 )I482 
1 4 6 6  M I 8 2  11482 1410 1377 ,1482 

X 4 8 2  1 4 0 1  I410  
W 
D 

m 
w u 

49.8  2 4 . 0  33 .0  5 1 . 3  1 5 . 0  40 .0  41 .1  6 2 . 3  6 0 . 4  

5.12 1.44 

0.12 8 .12  
e.71 e.66 

5a.n 16.6 



The p i l o t  p l a n t  pirformance i s  shnwn i n  Table 10. 

The purpose o f  these p i l o t  p l a n t  washings was t o  produce c lean 
coa l  samples, f o r  s e m i - i n d u s t r i a l  coke oven t e s t s  and t o  
g a i n  an i n d i c a t i o n  on t h e  q u a l i t y  of t h e  product  t h a t  can be 

achieved i n  a commercfal p repara t i on  p lan t .  Th is  p i l o t  t e s t i n g  
may n o t  be i n t e r p r e t e d  as an equipment performance eva lua t ion ,  
a l though some o f  the  r e s u l t s  can be used as gu fde l fnes  f o r  p l a n t  
des 1 gn. 

The o v e r a l l  p l a n t  y i e l d  o f  51.7% a t  8.9% product  ash i s  very  low, 
t h e  reasons being as f o l l o w s :  

1. The raw coa l  m ix ing  and hand l ing  s e c t i o n  of t h e  p i l o t  
p l a n t  had a cons iderab le  amount o f  s p i l l a g e .  

2. For  t h e  i n l t i a l  p a r t  o f  t h e  run, t h e  p i a n t  was operated 
a t  a lower  s p e c i f i c  g r a v i t y  c u t  p o i n t  than was optimum. 
As a r e s u l t  sane coal  was l o s t .  

‘3. Dur ing t h e  opera t i on  o f  t h e  heavy media cyclone, t h e  feed 

pressure o f t e n  f l u c t u a t e d  and sometimes even caused the  
cyc lone t o  c o l l a p s e  sending a l l  t h e  m a t e r i a l  t o  re fuse .  
Furthermore, t h e  cyc lone feed r a t e  is abolre 3 t / h  whereas 
t h e  cyc lone capac i t y  i s  35 t / h .  The equipment has there fore  
an ex tens ive  e x c v s  o f  capac i ty .  

4. The s ieve  bend screen on cyc ione over f low cooked 
du r ing  the  f i r s t  few h l k  t e s t s  u n t i l  an improvised rapper  
was const ructed which helped t o  improve t h e  recovery w i t h i n  
t h e  28 x 65 mesh (0.6 - 0.2 m) f r a c t i o n .  

p e r i o d i c a l  ly 

5. The f r o t h  f l o t a t i o n  p u l p  was he ld  back u n t i l  a 10% by weight  

o f  s o l i d s  was achieved and then f e d  t o  t h e  f r o t h  c e l l s .  The 
f r o t h  c e l l s  were then w e l l  a t tended throughout  t h e  run  and 
t h e  reagent  a d d i t i o n  ad jus ted  accord ing ly .  Since Western 

Canadian coa ls  a r e  very  hydrophobic, t h e  added p u l p  c i r c u -  



T a b l e  1 C :  P I L O T  PLANT PERFORMANCE 

( q o t a l s  i n  Percent) 

SEXY BAL-- CONB- C0>3- 
nor) 

2 36.2 4b 8 . 3  75.3 a2 11.9 67.5 8.6 49.0 34 .1  9.2 37.2 
3 38.8 8 3  8.3 79.9 95 8.7 92.8 12 .2  81.6 85.0 9.3 21 .9  
4 91.7 71.5 8.1 59.1 86 8 .1  80.0 9.9 68.6 68.6 8 .3  27.7 
6 55.8 67 9.8 94.0 92 11.4 87.5 10.8 72.4 44.6 10.3 23.8 

9 .3  31.0 8 61.3 6 4  9.5 78.2 88 7.7 77.0 6.0 
7 . 1  78.0 61.7 8.4 17.1 

LO 70.9 76 8.8 89.8 95 7.5 76.8 5.5 79.9 64.6 9.2 23 .2  
9.5 5 4 . 1  51 .9  9.8 42.5 12 b9 .2  46 8.2 64.4 83 9.2 67.0 

9 27.4 45 9.8 70.1 75 13.6 75.9 8.4 51.7 32.0 10.6 33.1 

9 75.2 73 8.6 91.2 97 7.4 82.6 

1 3  21.8 24 9.2 57.6 58 10.2 63 .3  11.7 33.9 19.7 11.1 5 7 . 1  
14 41.3 42 7 . 1  63 .9  69 6.7 83.2 0.4 46.4 44.3 7.8 49.8 

75 7.2 64.9 7.5 48.2 44.7 7 . 8  44 .3  15 S1.7 42 8.3 --- 
17 58.8 90 8.2 82.2 8 7  8.1 8 4 . 4  9 .4  53.3 54.3 6 . 9  35.9 1 

72.0 56 .4  

1 
16 4k.3 5 3  9 .1  76.4 85 13.0 75.2 12 .3  54 .0  53 .1  10 .6  39.7 

18 57.3 55 6 .6  68.6 YO 9.7 84.6 9.8 63.6 6 1 . 2  7 . 3  31.2 

Avezage 52 .8  57.0 8.5 68.7 83.8 9 .4  77.5 9 .1  60 .4  5 1 . 7  9 . 1  36.6 

[it. A:vg. 

Co-xasLce CJ 

S c k e - 2  ' C '  5 i . 5  5 5 . 0  6.9 --- 80.8 7 . 0  81.6 9 . 8  6 6 . 7  5 0 . 0  9.5 3 3 . J  v 

-a Sche-e 'A'  5 5 . 8  58.5 8.4 72.7 84.5 8.9  76.6 8.8 62.0 53.7  8.9 33 .9  
Sche-a ' C '  56 .4  59.? 8.6 71 .8  84.5 8.9 7 6 . 0  8 .6 63.2  53 .5  9 ' 2  3 ' . 9  ~ n8 

w Sc!.S-e ' A '  56.7 62.0 8.1 --- 8 2 . 2  7.5, 70. 1 9.0 65.1 52.7 9 .3  32.1 



l a t i o n  probably  improved t h e  f l o a t a b i l i t y  o f  t h e  coal .  
This,  i n  ac tua l  ope ra t i on  t h e  f r o t h  f l o t a t i o n  recovery 
cou ld  be lower. 

4. No accurate method o the r  than ash balance was a v a i l a b l e  
f o r  determin ing t h e  weights  o f  t h e  feed and t h e  var ious  

products .  

7 .  Because ,the coa l  i s  ve ry  f r i a b l e ,  F jnes were l o s t  ro t h e  
heavy and d i l u t e  media. 

Overa l l ,  t h e  ash balance i s  probably  t h e  bes t  i n d i c a t o r  o f  t h e  
commercial sca le  p l a n t  recovery.  I t  may a l s o  be low because o f  
t h e  problems exper ienced i n  t h e  heavy media cyclone c i r c u i t .  

The two composfte runs i n d i c a t e  t h a t  t h e  c lean coa l  y i e l d s  
o f  a commercial p l a n t  should be about 65% a t  8.9 % proauct  
-zh on a p l a n t  feed ash con ten t  of 28 6%. 

5.3.4. A t t r i t i o n  Test  

The r e s u l t s  o f  t h e  a t t r i t i o n  t e s t  on raw coal  of zeams 3 and 
6 conducted by Flontan Consu l t ing  a r e  summarized i n  Table 11. 

It can be noted t h a t  t h e  ash conten t  o f  t h e  f ines f r a c t i o n s  
i s  much lower  than ob ta ined du r ing  t h e  p rev ious l y  descr ibed 
t e s t  and exper ienced i n  Western Canadian coal  mines, a l though 
du r ing  t h e  a t t r i t i o n  t e s t  a f ines conten t  o f  t h e  coa l  was 
achieved t h a t  can be expected i n  p r a c t i c e  f o r  t h i s  k i n d  of coa l .  
The reason i s  t h a t  i n  t h e  Harhof f  drum t h e  coal  was des in tegra ted  

more severe lv  than t h e  hard r o c k  and t h e  rock  ma te r ia l  crushed 
t h e  coa l  d u r i n g  r o t a t i o n .  The r e s u l t s  a re  t h e r e f o r e  u n r e a l i s t i c  
and cannot be used f o r  des ign ing  t h e  p repara t i on  p l a n t .  





6- Eva lua t i on  o f  t h e  Tes t  Resu l ts  by Techman L td .  

6.1. Raw Coal Ash Content and S ize  D i s t r i b u t i o n  I 
i 

I n  o rder  t o  e s t a b l i s h  t h e  raw coal  ash conten t  o f  t h e  p l a n t  
feed, Techman assumed i n  t h e  "Report on Coal Preparat ion"  

o f  March 1976 a d i l u t i o n  o f  16.4 % by weight,  r e s u l t i n g  i n  
a feed ash o f  30-35%. To ensure t h a t  t h e  w a s h a b i l i t y  data 
developed i n  1975 was more rep resen ta t i ve  o f  the  a n t i c i p a t e d  
p l a n t  feed, s i x  inches (0.15 m) o f  hanging w a l l  and i n  some 
cases o f  f o o t w a l l  and p a r t i n g s  up t o  3 '  were inc luded w i t h  
each b u l k  sample. Because o f  t h e  very  hard na ture  of foo t -  
w a l l  and hanging-wal l  and because t h e  contac ts  a re  very 
d i s t i n c t  w i t h  t h e  except ion  o f  t h e  f o o t w a l l  o f  seam 9, and 
minor f r i nges  o f  sha le  and c l a y  i n  o the r  seams, the  coals  

t e s t e d  were conserva t ive  as f a r  as ash conten t  was concerned. 

Table 12 compares t h e  raw coal  ash conten t  o f  prev ious i n -  
v e s t i g a t i o n s  where no d i l u t i o n  was ex t rac ted  t o  the  data de- 
veloped d u r i n g  t h e  b u l k  t e s t i n g  program i n  7975. The r a w  coal  
ash con ten t  o f  t h e  b u l k  samples increased from 22% by about 

11% t o  33%. S i m i l a r l y  t h e  d r i l l  ho le  sample ash contenr  i n -  

creased by about 6% on seams 12 t o  18. 

The w a s h a b i l i t y  o f  t h e  recen t  b u l k  samples D ~ i s  not  been 
adverse ly  a f f e c t e d  due t o  t h e  very  hard and heavy na tu re  
o f  t h e  d i l u t i o n .  I t  has a c t u a l l y  improved on several  seams. 
Thus, xhs r a w  c i x l  ash conten t  of t h e  recen t  br l ix  tesxis carr 
be considered as  rep resen ta t i ve  o f  the  E lk  R ive r  run-of-mine 
coa l .  

Table 13 a t o  d shows t h e  raw coal  ash contents  f o r  the var ious  
s i z e  f r a c t i o n s  f o r  a l l  the  w a s h a b i l i t y  data t o  date.  The 
raw coa l  con ten t  repo r ted  f o r  t h e  1975 p i l o t  p l a n t  t e s t s  was 
determined by r e c o n s t i t u t i n g  t h e  re fuse  and c lean coal  rather 
than us ing  t h e  number presented by B i r t l e y  i n  the Report 
"Ana lys is  and Washinq of Bulk  Samples f rom t h e  E l k  R ive r  



Tab le  12. Comparison o f  t h e  Raw Coal and 1.50 g / c d  

f l o a t  ash conten t  developed i n  1975 t o  
prev ious data.  

DRILL HOLE DATA - WASHABILITY DATA 

Seam 1970-1 971 1975 1970-71 1975 
Raw Coal 1.5 f l o a t  Raw Coal 1.5 f l o a t  Raw Coal Raw Coal 

2 19.4 7.6 14.2 37.2 
3 12.5 3.5 16.1 21.9 
4 20.8 9.6 25.7 27.7 

5 
6 19.8 7.4 14.3 23.8 
7 20.3 7.4 31.6 33.1 
8 79.9 8.7 26.5 31 .O 
9 20.1 7.4 21.7 17.1 

T O  16.8 7.9 18.0 23.2 

11 24.2 11.1 - - 
12 22.9 9.3 24.4 - 25.4 42.5 

13 20.5 9.7 39.9 12.3 33.2 57.1 
14 19.2 8.8 26.9 5.4 22.7 49.8 
15 27.5 9.3 34.1 15.7 30.5 44.3 
16 25.3 11.6 21.5 6.5 16.2 39.7 
17 73.5 4 . 6  27.7 8.9 7.0 35.9 

18 24.9 7. Y 21.9 10.3 22.7 34.2 
32.7 8.4 27.1 - 19 

20 39.6 13.7 - 
21 34.2 - - 

Average 20.5 8.2 30.3 10.2 22.1 34.6 

- - - - 

Wt.Scheme "A" 19.9 8.5 22.3 33.8 
Wt.Scheme " C "  20.0 8.4 22.9 32.9 

Scheme "A"  - Techman, Report on Preparat ion,  March 1975. 
Scheme "C" - Techman, Min ing Concept, e t c . .  September 1975 
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T a b l e  1 3 :  R a w  C o a l  A s h  C o n t e n t  f o r  t h e  v a r i o u s  
S i z e  F r a c t i o n s  
a )  2 "  1 II ( 5 0  - 1 2 . 5  cm) 

(t20 flesh) (128 He-h) 
WASHABILITY WASHABILITY PILOT TC5T'> 

1971 1975 1'375 
WT.% ASH% WT.% ASH% W . ?  i. 11% 

2 86.1 14.1 5n.n 35.5 67.9 31,.6 
3 02.2 16.0 48.7 12.9 37.7 21.9 
4 79.4 27.4 58.3 26.6 76.7 7'1.8 
6 05.5 14.4 46.0 72.8 66.8 J.'.? 

S E A M  - 

7 90.8 31.9 411.7 30.5 50.1 111l.11 

0 77.8 30.1 50.3 2'1.7 77.0 .1,1.11 

07.2 23.4 5 G . O  21.9 8 1 . 1  2 1.8 9 
10 03.9 19.0 50.9 19.7 67.1 . ,.l 
12 75.0 20.0 51.1 37.2 79.4 u1n.9 

- ,  

13 08.7 33.9 63.7 60.5 03.0 62.9 
14 87.0 23.0 51.R 41.1 87.4 115.6 
13 85.7 32.1 47.9 U2.6 02.0 41.8 
16 07.5 16.7 117.5 33.9 76.4 44.6 
17 91.5 6.3 56.6 23.0 05.2 31.4 
18 85.0 23.2 62.4 35.3 80.4 37.3 

Average 84.5 22.7 52.4 32.0 73.4 36.7 

Y t .  Schane ' A '  82.8 26.5 53.5 32.5 74.9 35.9  
Y t .  s d m  'C" 82.9 25.3 5 3 . 1  32.0 13.6 34.8 

b )  %I' x 28  mesh ( 1 2 . 5  x 0 .6  mrn) 

B E A M  

2 
3 
4 
6 
7 
8 
9 

:lo 
12 
13 
14 
15 
16 
17 
1E 

WASHABILITY (t28 Mesh) 

1970-1971 
m.0 ASH% W.$  ASH% 

77.5 20.2 86.1 14.1 
95.0 9.4 82.2 16.0 
03.2 30.1 79.4 27.4 
87.1 19.9 85.5 14.4 
84.1 23.6 90.8 31.9 
79.5 26.5 77.8 30.1 
78.0 16.9 07.2 23.4 
8 3 . 3  19.4 03.9 19.0 
74.1 29.5 75.0 28.8 

08.7 33.9 
07.0 23.8 
05.7 32.1 
07.5 16.7 
91.5 6.3 
05.0 23.2 

WASHABILITY 

1375 
WT.$ G H %  

17.9 57.8 
13.6 6R.8 
17.9 314.0 
20.0 43.7 
13.4 53.1 
26.7 51.9 
24.2 3fd.9 
16.2 185.4 
28.3 5 0 . 6  
19.3 RrJ.4 
30.6 65.6 
34.1 61.2 
2R.1 c2.2 
28.6 b11.3 
34.2 23.2 

Average 80.1 22.6 84.5 12.7 23.6 5 3 . 9  

We. Scheme ' A '  82.6 24.5 22.2 51.4 
ut. schema 'C'  02.9 25.3 21.5 'r1.5 
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7 )  28 m e s h  x 6 5  mesh ( 0 . 6  - 0 .2  m m ]  

SEAM 

2 
3 
v 
6 
7 
8 
9 
10 
12 
1 3  
14 
1 5  
16 

- 

W 

WASHABILITT ( -26  flesh) 

1970-1'371 - 
WT.\ ASH$ WT.\ AaH% 

22.5 27.7 1 U . O  12.3 
25.0 10.6 17.2 16.2 

WASHABILITY PILOT TELT: 

I975 i'J75 
WT.$ ASH$ WT.% P ' d ' r  

4.9 24.1 
'22.3 11.1 

16.8 18.3 20.6 16.6 1 1 . 3  1R.6 
12.9 1 2 , l  14.5 13.0 11.1 14.7 

15.1 26.8 15.9 13 .5  9.2 24.0 
20.5 13.2 22.2 14.0 
22.0 9 .5  12.8 13.0 
16.7 11.6 1 6 . 1  11.8 
26.0 16 .5  2 5 . 0  14.9 

11.3 27.1 
13.0 16.1 
14.3 12.2 
12.5 11.1 

16.9 16.0 
10 .3  11.9 
9.9 11.0 
6.7 20.4 
7.4 35.4 
7.0 30.2 

11.9 21.7 
11.3 25.0 

14.5 22.7 
28.2 i 6 . 5  
15.7 2 a . a  
23.4 23.7  
i'3.3 37.5 
10.5 1 6 . 1  

9 . 1  11.7 
16 .3  12.2 
9 .7  2 u . i  

12.8 2Y.2  
12.7 23.4 
6.8 19.5 
8.8 23.7 

1 7  8.5 14.2 9.6 16 .1  9.0 11.0 
18 15.0 15.4 8.0 iE.3 0 . 4  21.5 

15 .1  15.6 11.1 20.4 13.7 21.6 
.- Average 19.E 13.7 

WP. Schme 'A' 16.5 15.2 10.6 17.9 12.5 20.9 
W t .  Scheme 'C '  17.1 15.5 12.1 17.6 19.1 21.0 

d ]  6 5  m e s h  x 0 (0 .2  - 0 m m )  
( -26 Hesh) 

WASHABILITY WASHWILITY PII.DT TLST 

SEAM - 
2 
3 
4 
6 
7 
6 
9 
I0 
1 2  
1 3  
1 4  
1s 
1 6  
17 
10 

14.0 12.3 
17.2 16.2 
20.6 16.6 
14.5 13 .0  

9.2 24.0 
22.2 14.0 
12.6 13 .0  
1 6 . 1  11 .6  

?975 
HT% ASII", 

27.2 20.5 
15.4 11.0  
12.5 16 .2  
2 2 . 1  i 3 . 1  
26.8 1'3.9 

4 . 1  13 .7  
6 . 5  11.4 

23.5 1 1 . 6  

1975 
Hl% 'T;5 

17,G i r , . ~  
20.6 1 5 . 3  
8.1 15.8 
9 .6  1G.4  

27.6 1 9 . 5  
! 2 . 5  1 2 . 1  
9 .7  11.0 

1fi.6 1 ? . 1  ~ 

25.0 14.9 11.9 17.9 10.9 18.8 
11.3 27.1 9.6 33.0 4.7 21.3 
13.0 16.1 10.6 26.1 4 . 1  .'.'.5 
l Q . 3  12.2 6 . 1  21.9 11 .7  11.7 
12.5 11.1 12.3 20.9 111. u ? 4 . 8  

15.0 15.9 11.6 1 6 . 2  10.2  1'  . 2  
n.s 14.2 5.2 19.9 5 . 5  17.0 

hvcraee 15.1 15.6 13.7 16.2 11 .4  17.8 

W t .  Scheme 'C '  17.1 15.5 14.3 17.4 10.9 16.7 

-- 
YP. Schcna 'A' 16.5 15.9 13.5 17.7 11.4 17.0 
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Deposi t "  o f  January 1976. The reason f o r  n o t  accept ing  the  
B i r t l e y  f i g u r e  i s  t h a t  the  values never add up t o  the ac tua l  
t o t a l  raw coal  ash. I n  general  they a r e  about 3% lower due 
t o  t h e  exc lus ion  o f  t h e  p i l o t  p l a n t  feed overs ize  i n  some 
caw;, and sampling e r r o r  i n  q thers .  

As i t  was s a i d  before, the prev ious  data was sopewhat mis-  
l e a d i n g  because the  p a r t i n g s  and d i l u t i o n  were excluded 
f o r  t e s t i n g  purposes, and t h e  s i z e  d i s t r i b u t i o n  inc luded 
a low percentage o f  minus 28 mesh (0.6 mn) coal .  A summary 
o f  the  recen t  w a s h a b i l i t y  data,  a l though i t  was s t i l l  lower i n  
f i n e s  than t h e  p l a n t ,  w i l l  be designed f o r ,  i s  much more r e -  
p resen ta t i ve  o f  t h e  a n t i c i p a t e d  p l a n t  feed The +%" (12.5 m) 
s i z e  f r a c t i o n  i s  q u i t e  high, b u t  i s  w i t h i n  t h e  upper l i m i t  

o f  design. 

The ash conten t  dnd t h e  screen a n a l y s i s  o f  t h e  p l a n t  feed w i l l  
be a s  f o l l o h s :  

Screen S ize  Average Raw Coal Range of Raw Coal 
W t . %  Ash % Ash % 

4"X' / , " (100-12.5~) 22.2 51.4 21 - 70 
Yx28mesh (12.5-0.6 mm) 53.7 32.3 15 - 36 
28 mesh x 65 mesh (0.6-0.2 mm) 10.6 77.9 14 - 30 
65 mesh x 0 (0.2 - 0 mn) 13.5 17.7 12.5 - 30 

4"  x 0 (100- 0 .nm) 100.0 33.0 1 5  - 45 

Because of t h e  problems t h a t  o f ten  occur i n  s t r i p  mines which 

u t i l i z e  very  l a r g e  equipment, t h e  maximum ash l e v e l s  should 
n o t  be understated.  The maximum values l i s t e d  p r e v i o u s l y  are 
s u i t a b l e  f o r  process desinn, bu t  may n o t  be good f o r  re fuse  
hand l ing  conveyor desiqn. 

Dur ing t h e  i n i t i a l  years,  the  p l a n t  feed ash w i l l  undoubtedly 
be h igher  than i t  w i l l  be once the  mine labour  force s t a b i l i z e s  
and people become p r o p e r l y  t ra ined .  This  means t h a t  some excess 
capac i t y  w i l l  have t o  be designed i n t o  t h e  p l a n t .  The excess 
capac i t y  can l a t e r  be used t o  increase t h e  product ion.  
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f a b l e  1 4 .  C o m p a r i s o n  o f  t h e  1.50 ( C  cm3 ) F l o a t  A s h  C o n t e n t  
deveTopanl i n  1 9 7 5  t o  p r e v i o u s  d a t a  

SEAM - 
2 

3 

I, 

5 

6 

7 

8 

9 

10 
L1 

12 

13 

14 

15 

16 

17 

18 

19 

Avg . 

1971 b 
Earlier 
Drill 
Holes 

9.35 

6.98 

8.11 
-- 
8.49 

8.40 

7.46 

7.26 

6.34 

8.01 

7.17 

6.92 

6.82 

5.95 

6.06 

4.67 

5.18 

3.14 

7.07 - 
W t .  Averaee 
Scheme 

' A '  7.69 

'C' 7.50 

U.K. 
1975 Test 
I2-i 1.1 Work 

~ Hnl*z Mar. ' 71 

11.6 

5.7 

5.75 

6.23 

5.70 

5.98 

5.80 

5.70 

7-90 
_I 

9.5 
-- 
9.2 

10.0 
6.9 

6.7 

6.9 

9.9 

Cyclone 
Engineer'. 
Tests. 
Mar. 7 1,- 

10.9 

6 .? 

7.8 
-- 
8.8 

8.8 

7.0 

8.1 

6.1 
-- 
6.1 

- 

- 

Birtley 
Bulk 
Tests 
Oct. s71 

8.81 

7.46 

7.05 

-- 

-- 
8.22 

13.09 

8.15 

6.71 

7.20 
-- 
6.94 

7.46 

7.29 

7.96 

5.63 

3.61 

6.85 

7.81 

7.52 - 

7.61 

9.60 

B i r t l c y  
t i u l k  
Te:; t s 
Dec. ' 7 5  

9.8 

6.3 

6.7 
-- 

9.2 

9.5 

7.3 

6.8 

6.4 
-- 
7.4 

7.1 

7.0 

6.0 

7.6 

5 " k  

5.5 

- 
7 . ?  
1 

7.3 

7.5 



T a b l e  1 5 :  -. SUMMARY OF N E A R  GRAVITY MATERIAL o f  + 28 Mesh 
(0 .6  m m )  rn.1 ( r r i r r e c t e d  rci 1 . 8  S . G .  F l o a t )  

SEAM NO. I 9 7 1  BULK TESTS 
' .1.45 1.5 1.55 

Specific Gravity 

2 58.6 33.1 16.7 
3 30.2 15.6 9.2 
4 41.4 18 .3  10.5 
4 A  24.3 11.3 0.2 
6 36.0 16.9 11.2 
7 55.4 38.9 29.5 
8 34.9 19.7 14 .7  
9 21.9 16 .1  9.7 

10 ' 26.5 13.2 6.6 
1 2  18.2 12.7 9 . 1  
1 3  27.3 20.3 16 .6  
1 4  21.3 14.6 11.4 
15 24.4 19.4 18.4 
16  17.7 14.3 11.8 
17 7.9 6 .4  5.6 
1 8  16.5 12 .6  8.5 

1995 BULK TESTS 
1.45 1 .50  1 . 5 5  

Specific Gravity 

52.0 27 .8  17 .0  
35.8 17.2 9.7 
50.4 33 .7  13.6 

57 .0  27.1 17.6 
42 .0  30.7 22.6 
40.6 19.7 1 1 . 5  
33.2 19.3 1 2 . 1  
34 .1  17.2 10.4 
26 .8  1 8 . 3  1 3 . 6  
27.4 21.2 1 7 . 2  
18.4 1 2 . 1  4.8 
22 - 4  16.0 12.6 
19.9 14.4 PI. 7 
14 .5  9.7 7.2 
1 2 . 3  9 . 0  8.1 .. 

Average 28.9 17.7 12.4 32.5 19 .6  17.0 

Wt. Scheme ' A p  29.9 1 7 . 3  11 .6  34.6 20.9 12.8 
Wt. Scheme '@' 31.6 18.2 1 2 . "  38.2 22.3 13.5 



SEAM NO. 

2 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

10 

1 S p e c i f i c  

I-K 
3wlk 
;amples 

0.52 

0.54 

0.52 

0.75 

0.60 

0.42 

0.Q3 

0.38 

0.64 

0.86 

0.81 

0.81 

0.80 

0.68 

0.69 

0.63 

0,56  

0.56 

kavi  t y  

E 6 B  
1975 
Drillholes 

0.60 

0.57 

0.71 

0.58 

0.93 

0.68 

0.52 

0.66 

Clean  

P i l o t  Pilot  
Tests Tests 

0.64 

0.55 

0.40 

0.39 

0.45 

0.68 

0.94 

0 . 0 3  

0.85 

0.70 

0.71 

0.73 

0.62 

0.71 

0.55 

0.U8 

0.20 

0.38 

0.55 

0.74 

0.97 

0.63 

0.78 

0.71 

0.57 

0.57 

0 * 5 4  

0.52 

0.49 



6.3. V o l a t i l e  Mat te r  

The E lk  R ive r  coa ls  vary i n  v o l a t i l e  mat te r  c o t - i d e r a b l y  over seam 

2 t o  18 as i t  can be seen on F igu re  7. 

B a s i c a l l y  the  coa ls  ran  be c l a s s i f i e d  as low v o l a t i l e  (seams 2 
t o  l o ) ,  medium v o l a t i l t  ! ‘ w s  11 t o  15)  and h igh  v o l a t i l e  (seams 

16 t o  18) .  

6 . 4 .  Sulphur Content 

The su lphur  conten t  of a l l  coa l  seams i s  summarized i n  Table 16. 
The v a r i a t i o n s  i n  t h e  su lphur  conten t  o f  t h e  h lend w i l l  be between 
0.5 and 0.6 %, and l o w r  than f o r  example o f  Ruhr coals .  The 
su lphur  conten t  o f  t h e  upper seams (91 t o  18) 1s  h igher  than tha.c of 
t h e  lower  seams ( 2  t o  10). 

The su lphur  content  o f  Western Canadian coa ls  i s  normal ly  lower than 
the  f i g u r e  es tab l i shed  for  Elk  R ive r  coa l .  The su lphur  i s  genera l l y  
o f  o rgan ic  na ture  (80% organic ,  20% p y r i t i c ) ,  as appears t o  be the 
case w i t h  E l k  R ive r  coals.  The su lphur  conten t  o f  t h e  coke should 
t h e r e f o r e  be even lower. 

6.5. Phosphorous Content 

Table 17 sumnarizes t h e  content  o f  P205 as  a perLent  of c lean 
coa l  ash and t h e  phosporous conten t  as a percent  of c lean coa l .  

The average phosphorous conten t  i s  about 0.05 % of t h e  c lean coa l  
and should n o t  exceed 0 06 M dur ing  min ing  operat ions.  It i s  some. 
what h ighe r  than f o r  example o f  Ruhr coals  wI i ch  average 0,026 %. 

The seams 3, 6 and 16 show a very  h igh  phosphorous l e v e l  o f  about 
0.1 % and above. For tunatp ly ,  t h w e  seams are  very  t h i n .  



V o l a t i l e  
f l a t t e r  

( d . a . f .  ) 
% 

38 

36 

3 4  

32 

30 

F i g u r e  7: V O L A T I L E  M A T T E R  OF T H E  V A R I O U S  C O A L  S E A M S  

a 

2s 

26 

24  

22 

2C 

L 
2 3 4 6 7 8 0: 1 0  1 2  13  1 4  15 1 6  1 7  18 1 9  

S e a m  No. 

m 0 
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T a b l e  t i :  Cornpar i s in  o f  t h e  Phosphorous  and P205 C o n t e n t  
d e v e l o p e d  i n  1 9 7 5  w i t h  p r e v i o u s  Da ta .  

SEAM NO. 

2 
3 
4 
6 
7 
8 
9 
10 
12 
13 
14 
15 
16 
17 
18 

1971 
PILOT TESTS 
pa05 CO 
in C.C. ASH 

0.3 
2.8 
1.1 
4.1 
1.2 
2.2 
1.2 
0.8 
1.5 
1.5 
1.3 
1.5 
2.3 
1.4 

. 1.1 

- 

1971 
EM. TESTS 

CLEAN COAL 
PHOSPHOROUS 

(%I  

0.014 
0.101 
0.041 
0.162 
0.045 
0.066 
0.038 
0.022 
0.059 
0.067 
0.057 
0.061 
0.097 
0.046 
0.051 

1975 
PILOT TESTS 

P2O5 (%) 

i n  C.C. ASH 

0.47 
3.40 
0.68 
2.70 
0.94 
1.59 
0.77 
0.62 
1.09 
1.16 
1.48 
1.28 
2.00 
2.19 
1.40 

- 

1975 
PILOT - 7 L E  
CLEAN COAL 
PHOS F"IIlI.OUS -___ 

( 7 7 )  

0.019 
0.139 
0.025 
0.122 
0.044 
0.065 
0.029 
0.025 
0.047 
0.057 
0.051 
0.044 
0.093 
0.068 
0.043 --- --- 19 1.6 0.064 

Average 1.62 0.062 1.45 0.058 

W e .  Scheme 'A '  1.42 0.053 1.21 0.048 
W t .  Scheme p C p  1.931 0.052 1.13 0.046 

Composite ' A o  
b m p o s i t e  ' co  

1.30 0.047 
1.21 0.051 



6.6. A l k a l i n i t y  

The a l k a l i n i t y  o f  t h e  E l k  R ive r  coa ls  i s  very  low, as i s  shown 

i n  Table 18. I t i s  much lower than, f o r  example, i n  US coals .  

O f  i n t e r e s t  i s  t h e  unusual phenomena t h a t  t h e  conten t  o f  K20 i s  
genera l l y  about f i v e  t imes as h i g h  as t h e  conten t  o f  r!220 This  i s  
complete ly  reverse  o f  what i s  normal ly  expected i n  Western Canada. 

The h i g h  potassium i s  p o s s i b l y  assoc iated w i t h  minera ls  such as 

glouconite o r  potassfum i l l i n i t e .  

7.  Considerat ions f o r  PPant Desi(l_r! - by Techman L td .  

7.1. Washab i l i t y  

A f te r  sumnariz ing a l l  t h e  t e s t  work done t o  date,  some reasonable 

assumptions must be made t o  p r e d i c t  t h e  c h a r a c t e r i s t i c s  of t h e  coal  

which should be used f o r  p l a n t  design. Obviously,  i t  i s  n o t  poss ib le  

Lo inco rpo ra te  t h e  w a s h a b i l i t y  and d r i l l  ho le  data es tab l i shed  f o r  

each seam i n  t h e  e n t i r e  desisn.  Techman L td .  has t h e r e f o r e  prepared 
a s e t  of data showing the  range o f  v a r i a t i o n  expected i n  the  p l a n t  

opera t ion .  For  t h i s  reason i t  i s  n o t  impor tan t  t h a t  each bu lk  sample 

had p r e c i s e l y  t h e  est imated amount o f  d i l u t i o n  o r  fine; content .  

These values can d i f f e r  cons iderab ly  a l s o  i n  p r a c t i c e .  I t  i s  more 

impor tan t  t o  e s t a b l i s h  t h e  e x t e n t  o f  v a r i a t i o n s  i n  t h e  p l a n t  feed 

and t o  des ign i n  t h e  f l e x i b i l i t y  which w i l l  a l l o w  t h e  p l a n t  t o  

operate w i t h  adverse cond i t i ons  o f  coal  c h a r a c t e r i s t i c s .  Techman, 
the re fo re ,  cons iders t h e  data developed to -da te  t o  be s u f f i c i e n t  
t o  p r e d i c t  t h e  minimum, average and maximum w a s h a b i l i t y  t h a t  i s  

necessary f o r  t h e  design o f  t h e  E l k  R ive r  p repara t i on  p l a n ’ .  A 
p rec i se  w a s h a b i l i t y  which would represent  t h e  average o f  a l l  coal  
mined over t h e  l i f e  o f  t h e  mine i s  r a t h e r  m w i i n g l e s s  f o r  p l a n t  
design, b u t  necessary f o r  product  eva lua t io i i .  Dur ing the  1975 b u l k  

t e s t i n g  program, d i l u t i o n  was addrid t o  t l i e  coal  i n  scirnetimes q r e a t w  



Table  18. A l k a l i  Content o f  E l k  R i v e r  Coals (EMi? 

Ottawa, 1971/71) 

T o t a l  A l k a l i  % 
O f  o f  

Na20 K20 
o f  of 

Ash Ash C . C .  Seam No. Ash 

2 
3 
4 
6 
7 
8 

9 
10 
12 
13 0.1 
14 0.2 

15 0.2 
16 0.3 

17 0.2 
18 0.2 
19 0.2 

0.7 0.07 
0.7 0.06 
0.7 0.06 

0.3 0.03 
0.8 0.07 
1.6 0.11 
0.7 0.05 
1.0 0.06 
1.3 0.12 

1.8 1.9 0.19 
1.4 1.6 0.16 
1.0 1 .2  0.91 
1.5 1.8 u.17 
0.9 1.1 0.08 
1.4 1.6 0.17 
1.8 2.0 0.18 

Average 1.19 0.11 



and sometimes lesse r  p ropor t i ons  than m igh t  occur  du r ing  min ing  so 
t h a t  t h e  o v e r a l l  coal  c h a r a c t e r i s t i c s  developed i n  1975 would be as 
rep resen ta t i ve  as poss ib le  o f  t h e  ac tua l  mined coa l .  The d i l u t i o n  
w i l l  undoubt ly  vary cons iderab ly  f rom area t o  area depending on 

the  geo log ica l  cond i t ions ,  ope ra to r  t r a i n i n g ,  equipment, weather, 
v i s i b i l i t y  and o the r  f a c t o r s .  Any f u r t h e r  assessment o f  t h e  d i l u t i o n  

t h e r e f o r e  i s  n o t  necessary. Because o f  t h e  hard and heavy na ture  of 

t h e  d i l u t i o n ,  any a d d i t i o n a l  d i l u t i o n  w i l l  mere ly  increase the  
2.60 g/cm s p e c i f i c  g r a v i t y  f r a c t i o n  and w i l l  n o t  adverse ly  a f f e c t  

t h e  product.  As a r e s u l t ,  TeLhman has made no at tempt  i n  t h e  r e p o r t  
"E l k  R ive r  Coking Coal P r o j e c t  Coal Q u a l i t y  Analys is"  o f  March 1976 
t o  a l t e r  t h e  w a s h a b i l i t i e s  developed du r ing  the  1975 b u l k  t e s t i n g  
program, as they  a r e  considered t o  be t h e  bes t  poss ib le  represen- 
t a t i o n  o f  the  coa l  i n  p lace  as i t  w i l l  be mined. 

3 

Borehole data was evaluated and compared t o  b u l k  t e s t  data.  Gecause 
o f  t h e  i nhe ren t  problems o f  d r i l l  co re  r e c w e r y  and consequently 
t e s t i n g  o f  incomplete samples, t h e  r e s u l t s  o f  t h e  b u l k  sample t e s t s  
must be used t o  determine t h e  range o f  the  expected coal  q u a l i t y  
f o r  p l m t  design. 

Average Washab i l i t y :  Techman c a l c u l a t e d  t h e  average w a s h a b i l i t y  o f  
t h e  p l a n t  feed by assuming t h a t  the  16% d i l u t i o n  as per  Techman r e p o r t  
on coal  p repara t i on  o f  March 1975 was followed.The reserves were then 

weighted accord inq ly .Th is  assumption i s  n o t  p r e c i s e l y  c o r r e c t  f o r  each 
seam, b u t  on t h e  average t h e  raw coal  ash conten t  compared w i t h i n  a 
few percent .  

Tables 19 a t o  c show t h e  weighted average w a s h a b i l i t i e s  o f  the  

var ious  s i z e  f rac t i ons .  The w a s h a b i l i t y  curves have been p l o t t e d  i n  
F igures 8 a t o  c. Techman has used f o r  t h i s  c a l c u l a t i o n  t h e  reserve 
f i gu res  shown i n  min ing  p lan  A, r e p o r t  of March 1975, and weighted 
a l l  t h e  w a s h a b i l i t i e s  aga ins t  those reserve  f i gues .  I n  a d d i t i o n ,  
t h e  we igh t  percent  o f  each o f  t h e  f r a c t i o n s  was considered i n  the  
o v e r a l l  w a s h a b i l i t y .  For d e t a i l s  r e f e r  t o  Techman Report "E lk  R iver  
Coking Coal P r o j e c t  Coal Q u a l l t y  Analysds" o f  March 1976. 



T a b l e  1 9  a .  W e i g h t e d  A v e r a g e  W a s h a b i l i t y  f o r  S i z e  F r a c t i o n  2 "  x k'' (50-12.5 mm)  

o f  P l a n t  F e e d .  

Maxi=um W t .  Ash Cumulat ive Floats Cumula t ive  S i n k s  

I (Z)  (XI lit .% Ash% W t  .% Ash% I S.C. 

+ 0.1 S.G. 
C o r r e c t e d  

t o  1.8 
S.G.  F l o a t  

~- 

1.3 
1.35 
1.4 
1.45 
1.5 
1.55 
1.6 
1.7 
1.8 

8.78 
22.50 
29.38 
32.84 
34.93 
36.39 
37.47 
39.55 
41.36 

100.00 

8.98 
13.72 
5.88 
3.46 
?.09 
i.46 
1.08 
2.08 
1.81 

2.91 
5.18 
6.63 
7.63 
8.45 
9.20 
9.84 
11.32 
12.86 
51.43 

2.91 
6.63 
11.39 
16.08 
21.36 
27.19 
31.36 
38.08 
46.36 

+1.8 I 58.64 78.64 

2.94 
6.71 
11.67 
15.51 
21.87 
27.50 
32.10 

91.22 
77.50 
70.62 
67.16 
65.07 
63.61 
62.53 
60.45 
58.64 

6.96 
22.81 
30.14 
34.03 
36.28 
31.78 
38.35 

56,lO 
64.86 
70.07 
72.85 
74,50 
75.59 
76.37 
77.67 
78.64 

1.i 
1.6 

4l.S 

63.3 
33.6 
19.6 
9.9 
11.2 
9.L 

2 . l L  30.86 ', A O . 0 9  11.63 59.01. 82.58 9.3 
1 . 3 4  451.15 1 L 2 . 3 3  13.23 57.17 86 .15  

5 7 . 1 7  8L.16 : lc:>.':,? 53.50 

1.3 
1.35 
1.4 
1.45 
1.5 
1.55 
1.6 

6.96 
15.85 
7.33 
3.89 
2.25 
1.50 
1.01 

2.94 
5.27 
b.89 
7.87 
8.28 
9.48 
10.10 

93.04 
77.19 
69.86 
65.97 
63.72 
6'2.22 
61.15 

57.28 
67.75 
73.61 
77.04 
79.25 
80.23 
81.07 

68.7  
35.6 
20.1 
9.9 
10.9 
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* 

Wt. Ash Cumulative Floats C u m l a  t ive Sinks 
Wt .% Ash% vt.2 Ash% 

rax:cun 
S.G. (a ( X )  

T a b l e  1 9  b :  W e i g h t e d  A v e r a g e  W a s h a b i l i t y  f o r  S i z e  F r a c t i o n  &' '  x 28 m e s h  ( 1 2 . 5 - 0 . 6  m m )  
o f  P l a n t  F e e d .  

+ 0.1 S.G. 
Corrected 

t o  1 . 8  
S.C. F l o a t  

- 

1.3 
1.35 
1.4 
1.45 
1.5 
1.55 
1.6 
1.7 
1.8 
+1.8 

25.16 
1 2 . 9 7  
11 .57  

7 . 5 7  
3.26 
l . 9 3  
1.59 
2.18 
2.18 

31.59 

2.35 
5 . 8 9  

1 0 . 2 3  
1 4 . 4 3  
21.17 
25.55 
32.19 
38 .25  
45 .84  
79 .60  

X K N I X ' G  S C H E M E  " C ' "  

1 . 3  
1.35 
1 .4  
1.L5 
1.5 
1.55 
1.6 . -  
1.; . "  

r :  ..? 

21.69 
1 3 . 9 1  
1 3 . 1 1  

8 .46  
3.56 
2 .06  
1 . 6 8  
2 .17  
2 . 7 2  

31 .:I 
-I . . /  , 

2.28 
5 .39  
9 .56  

1.4.85 
20 .52  
2.5.11 
31.75 
37.56 
44 .03  
7 9 .  ?O 

25.16 
38.13 
49.70 
57.27 
60 .53  
62 .46  
64.05 
66.23 
68 .41  

100.00 

21.69 
35.63 
48 .74  
57 .20  
60.76 
62 .62  
6 4 . 5 0  
66 .67  
6 3 . 8 9  

100.00 

2.35 
3.55 
5.11 
6.34  
7 .14  
7 .71  

9.30 
10 .46  
32 .31  

8.32 

2.28 
3 .50  
5 .13  
6.57 
7.38 
7.97 
8.59 
9.53 

1 0 . 6 i  
31 .9s  

74.84 
61.87 
50.30 
42.73 
39.47 
37.54 
35.94 
33.77 
31.59 

42.38 
50.03 
59 .19  
67 .12  
7 0 . 9 1  
7 3 . 2 4 .  
75 .07  
77.44 
79 .60  

51.7 
35.6 
21.0 
11 .5  

8 .3  
6 .4  

78 .31  
64.37 
51 .26  
42.80 
39.24 
37.18 
35.5C 
33.33  
31.11 

40 .21  
47 .74  
57 .51  
65 .94  
70 .07  
72.55 
71!.48 
76 .89  
79 .30  

56.7 
39 .5  
22 .9  
1 2 . 2  

8 . 6  
6 . 4  

u- 
.I 
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Y 

Yaxinun V t .  Ash C u r u l a t i v e  F l o a t s  C u m l a t i v e  S i n k s  

(%) W t . %  Ash% Wt.% 1 Ash% S.G. (%) 

T a b l e  1 9  C :  W e i g h t e d  A v e r a g e  W a s h a b i l i t y  f o r  S i z e  F r a c t i o n  28  mesh  x 6 5  m e s h  ( 0 . 6 - 0 . 2  m m )  
o f  P l a n t  F e e d .  

+ 0.1 S.G. 
C o r r e c t e d  

t o  1 . 8  
S.G. F l o a t  

- 

M I N I N G  

1.3 
1.35 
1.4 
1.45 
1.5 
1.55 
1.6 
I. 7 
1.8 

+1.8 

M I N I K G  

35.25 
1 8 . 1 1  
1.1.24 

7.66 
4 . 8 1  
2.52 
1 . 8 3  
2 . 3 ;  
1.80 

14 .41  

1.73 
4.92 
8.86 

1 3 . 0 1  
18.84 
25.29 
30 .23  
36.65 
44 .13  
74.05 

1.3 
1.35 
1.4 
1.45 
1.5 
1.53 
1~ .6 

35.25 
53.36 
64 .60  
72 .26  
77.07 
79 .59  
81 .42  
83 .79  
85 .59  

100.00 

64 .75  
46.64 j 4.83 22 .93  35.40 27.74 

6 .33  20 .41  
18.51 

7.70 16 .21  
8.47 14 .41  

17 .92  

33.14 
18.55 
1.2.16 

8 . 3 3  
5 . 0 8  
2 . 6 0  1 1 .90  

1.57 
4 .62  
8.37 

12 .63  
18 .L3  
24.97 
30.07 
36.64 
.i3.9Y 
i 3 . - 0  

33.14  
51 .69  
63 .85  
7 2 .  J.8 
77 .26  
7 9 . 6 6  
61 .76  
84.17 
8 5 . 9 3  

loci. co 

1.57 
2 .61  
3 .75  
4 .78  
5.67 
6 . 3 0  
6 .86  
7 . 7 1  
8 .45  

1 7 . 6 3  

66.86 
48 .31  
36.15 
27 .82  
22 .74  
20.15 
18.2; 
15.83  
1 4 . O i  

26 .73  
35.21 
43.58 
52 .02  
56.18 
63 .12  
66 .64  
70.75 
74 .05  

48 .8  
30.6 
19.6 

9 .7  
7 .8  
4.9 

25.59 
33 .64  
42 .15  
50 .97  
58 .26  
62 .56  
6 5 . 9 1  
7 0 . 3 8  
73 .70  

- 

5 1 . 3  
32 .8  
20 .8  
10.0 

8 . 0  
4.9 



m 
0 

I 28 x 6 5  Mesh ( 0 . 6  - 0 . 2  mm) 
. ~ - -  
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The 2" x $" (50 - 12.5 mn) s i z e  f r a c t i o n  represents  about 22% o f  

t h e  p l a n t  feed which i s  about what w i l l  occur i n  the  maximum 

coarse c o n d i t i o n  du r ing  ac tua l  ope ra t i on  i f  a 4" (100 mn) top  
s i z e  i s  assumed. The r e s u l t s  a re  t h e r e f o r e  f a i r l y  accurate.  

The p l u s  2" (50 mn) m a t e r i a l  was crushed and thus appeared i n  t h e  

2" x ?i" (50 x 12.5 mm) f r a c t i o n .  Normally about 10 t o  20% o f  t h i s  

m a t e r i a l ,  represent ing  about 2 - 4% o f  t h e  p l a n t  feed, would be 
r e j e c t e d  from the  Bradford  r o t a r y  breaker.  Therefore,  the  washa- 

b i l i t y  o f  t h e  2" x k" (50 - 12.5 mn) f r a c t i o n  i s  s l i g h t l y  conser- 

va t i v e .  

The w a s h a b i l i t y  o f  t h e  Si" x 28 mesh (12.5 - 0.13 mn) f r a c t i o n  was 

c a l c u l a t e d  by e l i m i n a t i n g  t h e  2" x $" (50 - 12.5 mm) w a s h a b i l i t y  
f rom t h e  p l u s  28 mesh (0.6 mm) m a t e r i a l .  It was necessary t o  crush 
t h e  raw coal  t o  below 3/4" (19 mn) t o  feed the p i l o t  p l a n t  and t o  
produce a rep resen ta t i ve  amount o f  f i n e s .  

Since the  w a s h a b i l i t y  o f  t h e  minus 28 mesh (0.6 mm) f i n e s  f r a c t i o n  

i s  somewhat b e t t e r  than t h a t  o f  t h e  k" x 28 mesh (12.5 - 0.6 mm) 
f r a c t i o n ,  t h e  coarser  f r a c t i o n  w i l l  p robably  have s l i g h t l y  b e t t e r  

w a s h a b i l i t y  a t  the  expense of t h e  f i n e s  f r a c t i o n .  

The w a s h a b i l i t y  and probable e r r o r  curves der ived  by Techman (Report 
of March 1976) from t h e  weighted average data demonstrate c l e a r l y  

t h a t  t h e r e  i s  very  l i t t l e  d i f f e r e n c e  i n  t h e  w a s h a b i l i t y  charac ter -  

i s t i c s  of t h e  coal  f rom min ing  p lan  A t o  p l a n  C. Consequently, i t  

can be assumed t h a t  s l i g h t  a l t e r a t i o n s  i n  mine p lann ing  o r  d i l u t i o n  
w i l l  n o t  g r e a t l y  a f f e c t  t h e  p l a n t  opera t ion .  

Best Washab i l i t y :  The bes t  w a s h a b i l i t y  i s  impor tan t  f o r  t h e  s i z e  o f  
t h e  c lean coal  c i r c u i t r y  as w e l l  as f o r  p a r t s  o f  the  coal  c lean ing  

equipment. 

Basical.ly, i t  was assumed f o r  the  best  w a s h a b i l i t y  t h a t  a t  t imes 
t h e r e  w i l l  be no d i l u t i o n  i n  the  mined coal ,  f o r  example, when t h i c k e r  
seams a r e  being mined, and t h a t  t h e  raw coa l  f r a c t i o n s  below 1.80 
g/cm3 s p e c i f i c  g r a v i t y  a re  p r o p o r t i o n a t e l y  t h e  same. 
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The s i z e  and ash d i s t r i b u t i o n  o f  the  p l a n t  feed w i l l  be f o r  t h e  bes t  

w a s h a b i l i t y  as f o l l o w s :  

S ize Weight % Ash % 

2" x !ill (50 - 12.5 mm) 10 20.75 
!ill x 28 mesh (12.5-0.6 m) 55 15.0 
28 mesh x 65 mesh (0.6-0.2 mm) 20 14.0 

65 mesh x 0 (0.2 - 0 mm) 15 12.5 

2" x 0 (50 - 0 mm) 100 15.0 

Tables 20 a t o  c show t h e  bes t  w a s h a b i l i t y  a n t i c i p a t e d  du r ing  
t h e  min ing  operat ion.The product  ash w i l l  remain t h e  same, t h e  
recover ies  w i l l  be 80 t o  85 %. 

Worst Washab i l i t y :  The wors t  w a s h a b i l i t y  has t o  take i n t o  account 
severe d i l u t i o n  i n  cases when o n l y  the  sma l le r  seams a r e  being 

mined o r  t h e  shot  rock  and coa l  slump together  o f f  o f  t h e  mine face. 

The wors t  d i l u t i o n  i n  t h e  Techman Report of March 1975 showed 
25% by weight  d i l u t i o n  o r  an increase of 9% over t h e  average d i l u t i o n  
assumed t o  be 16 %. As t h e  standard d e v i a t i o n  o f  the  raw coal  ash 
f rom the  d r i l l  ho le  data was 8.5 %, t h e r e f o r e  the  a n t i c i p a t e d  9:: 
i nc rease i n  t h e  d i l u t i o n  m a t e r i a l  should adequately cover t h e  wors t  

des ign cond i t i on .  Approximately 50% of t h e  a d d i t i o n a l  d i l u t i o n  i s  ex- 
pected t o  be r e j e c t e d  by t h e  r o t a r y  breaker;  t h e  a c t u z l  increase w i l l  
be o n l y  4.5%. 

The s i z e  and ash d i s t r i b u t i o n  of t h e  p l a n t  feed w i l l  be f o r  t h e  
wors t  w a s h a b i l i t y  a s  f o l l o w s :  
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T a b l e  20  a :  W e i g h t e d  b e s t  W a s h a b i l i t y  f o r  t h e  S i z e  F r a c t i o n  

2 "  x Is'' ( 5 0  - 1 2 . 5  rnrn) o f  P l a n t  F e e d  

1.30 

~ 1 . 8  

1 8 . 6 8  
29 .19  
1 4 . 6 4  

7.36 
4 .45  
3.11 
2 .30  
4 .43  
3 .05  

11 .99  

100.00 

ASH 

( X )  

2 . 9 1  
6 . 6 3  

11 .39  
15.38 
21.36 
27.10 
31.36 

46.36 
78.64 

38. oa 

~~~~ 

Cumulat 

WT% 

18.68 
47 .87  
6 2 . 5 1  
6 9 . 8 7  
74.32 
77 .43  
79 .73  
84 .16  

100 .00  
aa .  o i  

18 F l o a t s  

ASH% 

2 . 9 1  
5 .18  
6 .63  
7 . 6 3  
8 . 4 5  
9.20  
9 . 8 4  

11 .32  
12 .86  
2 0 . 7 5  

Crimul a t  ive  S ici: 

81 . 3 2  2 5 . 6 
52.13 

4 fi . ? ' j  

3 0 . 1 3  s1.1; 
2 5 . 6 R 5 ii . 3 .> 
22 .57  6 ( ! . 3 7  
20.  I 7  63.7'1 
15 .84  70.13; 
1 1 . 9 9  
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WT P.SH C u m u l a t i v e  F l o a t s  C ~ J X : I , I L  i'ic ' .  i:):.:, , 

Naximum S .  G. ( 2 )  (%) WT% A S H %  I.!lU A ' , l I > <  

1 . 3 0  3 7 . 7 1  1 . 7 3  3 7 . 7 1  1 . 7 3  6 2 . 2 9  2 1  . ( I 1  

1 . 3 5  1 9 . 3 8  4 . 9 2  57 .00  2 . 8 1  42.91 28 .89  
1 . 4 0  1 2 . 0 3  8 .86  69 .12  3 .86  30 .88  30.70 
1 .45  8.20 1 3 . 0 1  77 .32  4 . 8 3  2 2 . 6 8  4 5 . 2 6  
1 .50  5.15 18 .84  82.47 5 . 7 1  1 7 . 5 3  5 3 . 0 0  
1 . 5 5  2.97 2 5 . 2 9  85.44 6 . 3 3  1 4  . S 6  i ' l  . il 1 
1 . 6  1.96 30.23 87.40 6.86 12 .60  6 5 . 5 3  
1 . 7  2 .54 36.65 8 9 . 9 4  7.70 10.06 7 C .  32 

~ 1.8 1 . 9 3  44 .13  91 .87  8 . 4 7  0 . 1 3  80  * 32 
+1.8 8 . 1 3  8 0 . 3 2  100,oo 14 .00  

T a b l e  2 0  b :  W e i g h t e d  b e s t  W a s h a b i l i t y  
'/2" x 2 8  mesh ( 1 2 . 5  - 0 . 6  m m )  

1 . 3 0  
1 . 3 5  
1 . 4 0  
1 .45  
1.50 
1 . 5 5  
1 . 6  
1 .7  
1.8 

k 1 . 8  

34.36 
1 7 . 7 1  
1 5 . 8 0  
1 0 . 3 4  

4 .45  
2.64 
2.17 
2 .98  
2 .98  
6 . 5 7  

34 .36  
5 2 . 0 7  

1 0 . 2 3  6 7 . 8 7  
1 4 . 4 3  7 8 . 2 1  
21 .17  8 2 . 6 6  
25 .55  85.30 
32 .19  87 .47  
38 .25  90.45 
45.84 9 3 . 4 3  
79.60 

2 .35  
3.55 
5.11 
6 . 3 4  
7.14 
7 . 7 1  
8 .32  
9 .30  

10 .46  
1 5 . 0 0  

6 5 . 6 4  
4 7 . 9 3  
3 2 . 1 3  
21 .79  
17 .34  
14 .70  
1 2 . 5 3  

9 .55  
6 . 5 7  

21  .G2 
27 .44  
35 .89  
46 .  OX 
5 2 . 4 7  
57 .30  
6 1 . 6 3  
6 8 . 9 9  
79 .60  

S i z e  F r a c t i o n  

T a b l e  2 0  c :  2 8  mesh x 65 mesh ( 0 . 6  - 0 .2  m m )  
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Size Weight % Ash % 
-- 

2" I "  (50 - 12.5 mm) 20 71.75 

!it' x 28 mesh (12.5 - 0.6 n) 50 35.61 

28 inesh x 65 mesh (0.6 - 0.2 nun) 17.92 
65 mesh x 0 (0.2 - 0 nun) 15 17.70 

15 

2" x 0 (50 - 0 nun) 100 37.50 

Tables 21 a t o  b show t h e  ad jus ted  w a s h a b i l i t y  f o r  the  wors t  
des ign cond i t ion .  Most o f  t h e  4.5 % increase i n  d i l u t i o n  m a t e r i a l  

w i l l  appear i n  t h e  2" x %I'  (50 - 12.5 mn) f r a c t i o n  and a smal l  

amount i n  the  %" x 28 mesh (12.5 - 0.6 mm) f r a c t i o n .  The d i l u t i o n  
i n  t h e  - 28 mesh (0.6 mm) f r a c t i o n  i s  neg l i gab le  because o f  the  

hard and coarse na ture  o f  t h e  sandstone, s i l t s t o n e  and mudstone 
forming the  d i l u t i o n .  

7.2. F r o t h  F l o t a t i o n  

I n  o rder  t o  p r o j e c t  the  l a b o r a t o r y  r e s u l t s  compared t o  ac tua l  p l a n t  

opera t ion ,  a f a c t o r  o f  0.5% ash a t  20 % feed ash and 0.75 % a t  10 % 

and 15 % ash should be added t o  t e s t  data. Recoveries w i l l  i n  
general  be the  same. The h igher  ash conten t  i s  a t t r i b u t a b l e  t o  

co lde r  water i n  the  f r o t h  c i r c u i t ,  l a r g e r  f l o t a t i o n  c e l l s  and h igher  
reagent  l e v e l s  t o  maximize recover ies  
i n f l e x i b i l i t y  o f  a l a r g e  sca le  commercial opera t ion .  

a t  a l l  t imes and the  general  

Another phenomena f r e q u e n t l y  be ing observed i n  \,Jestern Canadian 
coals  i s  a h igher  product  ash conten t  a t  recover ies  o f  20 t c  

40 % than a t  recover ies  i n  t h e  50 t o  60 % range. This  has n o t  
been observed on t h e  E l k  R ive r  coals ,  because a l l  t h e  t e s t  r e s u l t s  
show much h igher  recover ies  . 

F igu re  9 shows t h e  a n t i c i p a t e d  p l a n t  recovery and product  ash a t  

var ious  r a w  coal  ash contents .  The probable e r r o r a f  p l a n t  ope ra t i on  
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T a b l e  21  a: W e i g h t e d  w o r s t  W a s h a b i l i t y  f o r  S i z e  F r a c t i o n  

2 "  x !jt' ( 5 0  - 1 2 . 5  m m )  

1 .35  

1 . 4 5  2.44 

1.03 

1.7  1 .47  
1.8 1.27 
1 .8  70 .84  

100.00 

WT . % 

; F l o a t : ;  

A.Zti: 

2.91  
5 .18  
6 .63  
7 .63  
8 .45  
9.20 
I]. 816 

11.113 
12.86 
7 1 . 7 s  
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WT.: A S H  

( % I  ( % I  

23.85 2 .35  
12.29 5.89 
10.97 1 0 . 2 3  
7.17 1 4  .Ll3 
3.09 21.17 
1.83 25.55 
1 . 5 1  32.19 
2.07 38.25 
2.07 45.84 

35.15 82 .00  

T a b l e  21 b:  W e i g h t e d  w o r s t  W a s h a b i l i t y  f o r  S i z e  F r a c t i o n  
$'' x 28 me s h  (12. 5 - 0 . 6  m m )  

C u m i ~ l ~ i t i v -  f ' l  i t  i 

WT.Z AstiZ 

23.85 2.35 
36.111 3 . 5 5  
47.11 5 . 1 1  
54 . ?n  6.34  
57 .37  7.14 
51 .20  7 . 7 1  
6 0 . 7 1  8 .32  
62 .78  9.30 
611.85 10.46 

100.00 3 5 . 6 1  

!;" x 7 8  Mesh 

s . G .  

1.30 
1 .35  
3 .[I0 
1.45 
1 .50  
1 . 5 5  
S.6 
1.7  
1 . 8  

t 1 . 8  1 



F i g u r e  9: P r e d i c t e d  P l a n t  F l o t a t i o n  A s h  and R e c o v e r y  

WT. % RECOVERY 

ELCO MINIPIG LIMITED 
Propurod B y :  
TECHMAN LID. Jon 176 
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f o r  purpose o f  product  eva lua t i on  i s  shown as a box w i t h i n  the  
curves. 

7.3. D i l u t i o n  

Because t h e  prev ious  bu lk  samples had no d i l u t i o n  and the  d i l u t i o n  

o f  t h e  b u l k  samples taken i n  1975 was def ined, t h e  d i l u t i o n  can be 
assessed by d i f f e r e n c e  between the  two raw coal  samples. 

The prev ious b u l k  samples compared t o  t h e  1975 b u l k  sample was 
as f o l l o w s :  

- 1970 1975 

Weight % 3/4"x28 mesh (19-0.6 mm) 83.9 % 67.1 4 
Ash % 18.30 % 24.95 4 
Weight 4 P a r t i n g  + D i l u t i o n  

Weight % D i l u t i o n  over 1970 samples 

25.5 4 

( a t  85% ash) 18.0 7; 

The f i nes  f r a c t i o n  o f  bo th  samples had about t h e  same ash conten t  
o f  11%. I t i s  t h e r e f o r e  reasonable t o  assume t h a t  almost a l l  d i l u t i o n  
appeared i n  the  p l u s  28 mesh (0.6 mm) f r a c t i o n .  

Table 22 summarizes t h e  data assumed i n  es t ima t ing  t h e  d i l u t i o n  to 
be 85 % ash. 

Because o f  the  very  hard na ture  o f  t h e  d i l u t i o n ,  i t  w i l l  have alinost 
no e f f e c t  on product  q u a l i t y  and w i l l  r e p o r t  t o  t a i l i n g s  i n  the  
c lean ing  c i r c u i t .  Th is  i f  t h e  d i l u t i o n  i n  t h e  p l a n t  feed decreases 
by l % >  the  p l a n t  recovery w i l l  i nc rease by 1%. 



T a b l e  22: DILUTION (by W e i g h t  % )  

SEAM 

2 

3 

4 

6 

7 
8 

9 

10 

12 

13 

1'1 

15 

16 

17 

18 

Increase 
in Diluijon 
Over 1970 - 7 1 
Bulk Samples 

32.4 

8.4 

3.4 

13.4 

2.8 

21.2 

( 7.3 ) 

7.8 

28.7 

46.1 

43.5 

25.3 

34.2 

37.1 

1R.5 

71.0 

20.0 
18.4 

( 5 ) 
T o t a l  

Dilution from 
; e m  Descriptions 

6.4 

17.6 

21.6 

13.9 

16.0 

38.1 

18.0 

22.5 

44.8 

58.9 

48.2 

57.3 

35.4 

26.6  

73. ii 

30.3  

30.0 
28.0 

( .:. :: 

?alculal tcd 
Dilution 

T o t c i l  

2Y.2 

6.5 

15.1 

9.3 

23.1 

20.0 

( 0 . 6  1 
8.4 

27.0 

58.7 

47.9 

30.7 

3?  .9 

2.1. 3 

711 . 7 

? I t .  i, 

7 3 . 3  
? J  .I! 

" Inc ludes  all partings. 
9. ... .-k;suminp, coal has 1.bS S.G. (17.58 k l r )  & Rock D i l u t i r m  tI.1. ? . S O  

S . G .  (85.0% Ash) 
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7.4. - Size D i s t r i b u t i o n  

Exper ience has shown i n  t h e  Western Canadian coa l  i n d u s t r y  t h a t  

t h e  normal methods o f  de termin ing  t h e  s i z e  d i s t r i b u t i o n  o f  t he  p l a n t  

feed a re  n o t  f u n c t i o n a l .  As a r e s u l t ,  a l l  t h e  present  coal  prepa- 

r a t i o n  p l a n t s  i n  Western Canada had unders ized f ines  c i r c u i t s  

i n i t i a l l y .  I n  o rder  t o  ensure t h a t  t h e  same e r r o r  does n o t  occur 

a t  E l k  R ive r ,  t h e  amount o f  f ines present  i n  the  p l a n t  feed was 
es t imated  by Techman based on Western Canadian coa l  exper ience. 

A program was l a i d  o u t  which Woulddevelop Hardgrove G r i n d a b i l i t y  
da ta  s u f f i c i e n t l y  t o  conf i rm those p r e d i c t i o n s .  

The Hardgrove Index i s  a good measure of t he  s t r e n g t h  o f  coa l  

m a t e r i a l s .  Un fo r tuna te l y ,  due t o  i t s  ve ry  c o n t r a s t i n g  so f tness  

compared w i t h  t h e  hard rocky  i n t r u s i v e  m a t e r i a l s ,  t he  Hardgrove 
Index on h i g h  ash coa ls  p robab ly  r e f l e c t s  the  p r o p e r t i e s  o f  t he  

rock  r a t h e r  than o f  t he  coa l .  A b e t t e r  measure o f  t h e  s i z e  d i s t r i -  

b u t i o n  i s  an a t t r i t i o n  t e s t  s i m i l a r  t o  the  one being developed by 

Kaiser  Resources on t h e  Calmer E l k  View p repara t i on  p l a n t .  

F igure  10 shows the  r e l a t i o n s h i p  between the  Hardgrove Index and 

t h e  - 28 mesh (0 .6  mm) f i n e s  f r a c t i o n  of p l a n t  feed developed f o r  
Western Canadian coa ls .  According t o  t h i s  i l l u s t r a t i o n ,  t he  E l k  
R ive r  b lend o f  coa ls  will produce about  3 5 4  - 28 mesh ( 0 . 6  mm) 
m a t e r i a l  i n  t h e  average. 

Table 23 compares t h e  Hardrjorve G r i n d a b i l i t y  I nd i ces  o f  tlic bu lk  
samples taken i n  1971 t o  those o f  1975. All t he  seams show reasonable 

c o r r e l a t i o n  except 2 ,  3, 4 and 12. Seam 2 was t o  be d r i v e n  beyond 

t h e  o x i d a t i o n  zone and would be expected t o  be harder .  T' ie coa ly  prop- 
e r t i e s  of seam 4 changed SO t h e  phys i ca l  coa l  F h a r a c t e r i s t i c s  a l s o  

changed. Seam 4 was s m p l e d  i n  a d i f f e r e n t  area, r e s u l t i n g  i n  a 

chance o f  i t s  c h a r a c t e r i s t i c s .  The f u l l  w i d t h  o f  seam 12 was sampled 
i n  1975 so harder  m a t e r i a l  was i n t roduced  t o  the  sample. 



Figure  1 0 :  Minus 28 Mesh  ( 0 . 6  m m )  Fines Content  a s  a Funct ion o f  
G r i n d a b i l i t y  I n d e x  o f  3 %  A s h  Clear1 Coal  

- 
90 100 I 

ELCO MINItIG L I M I I L D  
Proporod b y :  
T t C t t M A N  LID. Jon 176 



T a b l e  2 3 :  S I Z E  D I S T I R B U T I O N  A S  A F U N C T I O N  O F  G R I N D A B I L I T Y  I N D E X  

SEAM 

2 

3 

4 

7 

7 

8 

9 

10 

12 

13 

14 

15 

1G 

17 

18 

1 ' )  

1971 
EMR Values 

124 

131 

89 

81 

103 

97 

85 

88 

132n 

106 

96 

97 

78 

70 

89 

71 

q I> 

97.7 

100.8 

1975 
B u l k  Samples 

109 

118 

107 

88 

106 

93 

84 

82 
g g s 

107 

100 

100 

87 

76 

95  

'17 

97.1 

Y8.4 

Es t i rn . l t ed  
( % )  -78 I1cr:ti 

41 

59 

46 

30 

45 

33 

27 

26 

38 

46 

39 

39 

29 

22 

35 

.3 7 

3 'I  . (1 

3 8 . 7  

( I * )  The 1971 value was high because  only t h e  upper p a r t  of 

the  seam was sampled. 
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Tab le  24 summarizes t h e  s i z e  d i s t r i b u t i o n  i n  t h e  c u r r e n t  w a s h a b i l i t y  

da ta .  The s i z e  d i s t r i b u t i o n  i s  shown i n  F i g u r e  11. 

The x 28 mesh (12.5 - 0.6 mn) f r a c t i o n  w i l l  n o r m a l l y  compr ise 

58 % o f  t h e  feed. F o r  d e s i g n  purpose, 60 % shou ld  be s u f f i c i e n t .  

The - 28 mesh (0.6 mm) f i n e s  f r a c t i o n  o n l y  c o n s t i t u t e d  24.1 7;  o f  t h e  

feed .  However, a h i g h e r  f i n e s  c o n t e n t  o f  40 % - 28 mesh (0.6 mm) 
s h o u l d  be  assumed f o r  p l a n t  d e s i g n ,  

7.5 - Produc t  E v a l u a t i o n  b y  Techman L t d .  

The p r o d u c t  e v a l u a t i o n  has been based on t h e  w a s h a b i l i t y  cu rves  

shown i n  F i g u r e s  8 a t o  c . Tab le  25 shows t h e  p r o d u c t  e v a l u a t i o n  
f o r  t h e  average c o n d i t i o n .  

The w e i g h t  p e r c e n t  and ash p e r c e n t  o f  t h e  v a r i o u s  f r a c t i o n s  were 

n o t  a d j u s t e d  t o  t h e  f i g u r e s  expected t o  be i n  p r a c t i c e ,  as t n i s  

a l t e r a t i o n  would r e q u i r e  r e c a l c u l a t i n g  t h e  w a s h a b i l i t y  d a t a .  

However, t h e  p r o d u c t  ash and y i e l d  can be d e r i v e d  f r o m  t h e  p r o b a b l e  
e r r o r  cu rves  g i v e n  i n  t h e  Techman r e p o r t  o f  March 1976. 

S ince  t h e  p l a n t  f e e d  w i l l  be f i n e r  i n  s i z e  t h a n  as i t  i s  shown 

i n  Tab le  2 5 ,  t h e  p r o b a b l e  e r r o r  va lues  have been chosen on t h e  

c o n s e r v a t i v e  s i d e  so t h a t  t h e  p r o d u c t  e v a l u a t i o n  i s  n o t  e r r o n e -  

o u s l y  low.  Techman a l s o  d i d  n o t  use  t h e  c o n v e n t i o n a l  e q u a t i o n s  

r e l a t i n g  t o  p a r t i c l e  s i z e  d i s t r i b u t i o n  quo ted  by LjSPl, a s  these  

e q u a t i o n s  do n o t  t a k e  i n t o  account  t h e  shape o f  t h e  C C j S l  p a r t i -  

c l e s  o r  t h e  amount o f  nea r  g r a v i t y  m a t e r i a l  p r e s e n t .  l l e s t c r n  
Canadian c o a l  e x p e r i e n c e  i n d i c a t e s  t h a t  p r o b a b l e  e r r o r s  approaching 

t h e  c a l c u l a t e d  e r r o r  a r e  seldom ach ieved ,  e s p e c i a l l y  i n  l ieavy media 
cyclon.es, due t o  t h e  more f l a t  i n s t e a d  of c u b i c a l  shape of t h e  c o a l  

p a r t i c l e s  and t h e  h i g b  alrcunt o f  nea r  g r a v i t y  i n a t e r i a l .  
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T a b l e  24: S I Z E  D I S T R I B U T I O N  B A S E D  ON W A S H A B I L I T Y  D A T A  

Seam 

2 

3 

4 

6 

7 

8 

9 

10 

12 

13 

14 

15 

16 

17 

18 

hvc.1 , IF" 

d t  . Av}:.  ' A  
4 t .  A v ) ~ , .  ' C  

,cll<>nir ' A '  

II 
l v e r s i z e  
in Bulk 
;amples 

t 2" 

4.5 

7.7 

4.0 

5.4 

2.9 

8.5 

9.9 

4.6 

10.6 

17.6 

13.4 

11.1 

13.9 

12.1 

13.4 

9 . 3  

8.7 
7.9 

0.0 

2" 1 ,, 5 

17.9 

13.6 

17.9 

20.0 

13.4 

26.7 

24.2 

16.2 

28.3 

19.3 

30.6 

34.1 

28.9 

28.6 

lR.O 

73.  h 

27.7 
21.5 

20.4 

(1) Plant Feed 

5'' x 28N 

5 0 . 0  

48.7 

58.3 

46.8 

44.7 

50.3 

56.0 

50.9 

51.1 

63.7 

51 . a  
47.9 

47.5 

56.6 

67.11 

5 ? .  11 

53.5 
53.1 

4 q . o  

?8 x 65M 

4.9 

22.3 

11.3 

11.1 

15.1 

18.9 

10.3 

9.4 

8.7 

7.4 

7.0 

11.9 

11.3 

9.6 

8.0 

1 1 . 1  

10 .6  
17.1 

9.8 

6514 x 3 

27.2 

15.4 

12.5 

2 2 . 1  

26.8 

4.1 

6.5 

23.5 

11.9 

9.6 

10.6 

6.1 

12.3 

5.7 

1 1 . f )  

I " . ./ 
13.1, 
111.3 

17.11 

(l)The lrreaker re jec t s  will probably be 10-208 of the  t 2 "  

(2)Plarit  feed is normalized to 100%. 

fraction 
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T a b l e  25 : P R O D U C T  EVALUATION 

SIZE 
F?-A.CTIO!: C I R C I T  EQL:IFtZ:; WT. t) PAW COAL S P E C I F I C  I PROBMLE PRODCCT YIELD 

CM'JZTY CUT ERRCR A S 8  X (%) ( 7: ) ASS 2 

Heavy \!ediz Sath 

Heavy ?!edia Cyclmes 

Coqound Water C y l o n e s  

Froth  F l o t a t i o n  

Con5ined Product 

22.2 51.4 
53.7 32.3 

10.6 17.9 

13.5 17.7 

100.0 33.0 

t h e  Same Cutpoin: 2s 

21.2 53.5 

52.6 32.0 

12.0 17.6 

14.2 17.4 

! : I ? ; I X ; C  S C Z E X E  " C  

Heavy >!edia Bath 

H e 2 y  Eedia Cyclones 

Co=?ocnd L'ater C:.clones 

Fro:h Flo taz ion  

Co3iine2. Product 

1 .55 0.04 1 0 . 4  36.5 

1.55 0.08 8.65 60.7 

1 .70  0.15 8.0 75.5 

9.65 75.0 

9 .0  58.8 

Scheme I") 

1.55  0.04 1 0 . 8  38.0 

1.55 0.08 8.75 61.0 

1 .70 0 .15  8 .0  75.5 

9.55 75.0 

4" + w  

Y' x 28M 

28M x 65N 

65H x 0 

2" x 0 

4" y 

%'' x 28M 

28M x 65N 

6 9 1  x 0 

2" x 0 

Llt. Accordinq t o  Averaqe Washabi1it .y 
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The theoretical versus actual probable errors are as follows assuming 
the theoretical values are calculated using the DSM equations. 

Heavy Nedia Vessel (1.55 S.G.) 

e = 0.017 d - 0.05 P P 

= 0.021 

Heavy Media Cyclone (1.55 S.G.) 

e = 0.027 d - 0.01 P P 

= 0.027 (1.55 MM) - 0.01 

= 0.034 

Compound Water Cylcones 

e = 0.12 is the best reported 
separation for a Western 
Canadian coal preparation 
plant. 

P 

Theoretical Actual 

Heavy media vessel 0.021 0.04 
Heavy media cylcone 0.034 0.08 
Two-stage compound 
water cyclone 0.12 0.15 
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P a r t  o f  t h e  j u s t i f i c a t i o n  f o r  us ing  probable e r r o r  values approx- 

ima te l y  double t h e  t h e o r e t i c a l  values i s  t h a t  t h e  t h e o r e t i c a l  values 

a r e  always based on a system ad jus ted  f o r  a un i fo rm feed w i t h  no 

misplaced m a t e r i a l ,  i .e .  no f i n e s  i n  t h e  heavy media cyclone c i r c u i t .  

I n  t h e  case o f  a heavy media vessel ,  i t  i s  impossib le  t o  account f o r  

t h e  imper fec t  m ix ing  and consequent ly v a r i a t i o n  i n  media dens i t y  

across t h e  vessel ,  and t h e  e f f e c t s  o f  p o o r l y  s i zed  magnet i te.  The 

o n l y  source o f  magnet i te  i n  Western Canada i s  Craigmont Mines, which 
does n o t  produce a graded s i zed  dense media such as i t  i s  a v a i l a b l e  

i n  t h e  Eastern Un i ted  States.  I n  a d d i t i o n  t o  the  above problems, t h e  

heavy media cyclones are  u s u a l l y  adapted t o  an optimum amount o f  r e -  

fuse and over f low and wide v a r i a t i o n s  i n  re fuse  volume, i . e .  20% 
by weight r e j e c t s  t o  50% r e j e c t s ,  cause t h e  cylcones t o  per form i n -  
e f f i c i e n t l y .  Also, because o f  t h e  f i n e  na ture  o f  t h e  Western Canadian 

coals ,  misplaced m a t e r i a l ,  i .e .  minus 2% mesh (0.6 m i )  coal  i s  always 

present  i n  v a r i a b l e  amounts i n  t h e  heavy media cy lcone c i r c u i t ,  

which tends t o  a c t  a s  media thereby changing t h e  separat ion s p e c i f i c  
g r a v i t y  as w e l l  as h inde r ing  separa t ion  by i nc reas ing  t h e  v i s c o s i t y  

o f  the  media. Fo r tuna te l y ,  t h e  Elk Rive r  coal  seams have very  l i t t l e  
c l a y  conten t  which a l s o  increases t h e  media v i s c o s i t y .  

D is regard ing  opera tor  e r r o r ,  t h e  t e c h n i c a l  problems associated w i t h  

t h e  opera t i on  o f  a heavy media p l a n t  warrant  conserva t ive  probable 
e r r o r  and des ign cond i t i ons  when assessing t h e  p l a n t ' s  ca;abi 1 i t y  

t o  c lean coa l .  Therefore, t h e  average p l a n t  product  ash may n o t  be 

t h e  most economical ly d e s i r a b l e  product .  

In a d d i t i o n  t o  t h e  average product ,  i t  i s  impor tan t  t o  r e a l i z e  t h e  

f i e x i b i l i t y  o f  heavy media coal  c lean ing  equipment. As  examples, 

Tables 26a and b show t h e  lowest  c lean ing  dens i t y  based on reaching 
the  2F %near g r a v i t y  m a t e r i a l  beyond which separa t ion  becomes forn i id-  

a b l e  aLcording t o  BIRD,and t h e  h ighes t  c lean ing  dens i t y .  The lowest  
dens i t y  y i e l d s  an 8.3% ash product  w i t h  a 55% recovery i n  min ing  
p lan  "A",  w h i l e  the  h igher  d e n s i t y  y i e l d s  a 3.5% ash product  a t  

61% recovery.  The s p e c i f i c  g r a v i t y  o f  1.6 was chosen as the  h ighes t  



T a b l e  26 a ) :  P R O D U C T  E V A L U A T I O N  B Y  M I N I M I Z I N G  A S H  C O N T E N T  OF C L E A N  C O A L  

SIZE WT . CIRCUIT EQUPXENT 
FRACTION ( X )  

RAW COAL SPXIFIC ' PRO2ULE P X O X C T  YIELD 
ASH % C.PJ.VITY Cbi? LRIIOR ASH % (%I 

. ! : S I N G  S C H E X E  " A "  

0.04 

0.08 

0.15 

ReaL-y I:edia Bath 

He2x-y Xedia Cyclones 

Co-pcnd Water Cyclones 

Frot:i F l o t a t i o n  

Cc-5Ir.ed Product 

10.2 35.5' 

7.75 55.5 
7.3 71.5 
9.55 75.0 

4" x Y' 
+" x 28M 

28M x 65X 

65X x 0 

2" x 0 

4'1 x Y' 
x 2821 

28?! x 65Y 
65Y x 0 

2'l s 0 

17.7 

100.0 33.0 

21.2 

52.6 

12.0 
14.2 

100.0 

53.5 

32.0 

17.6 

17.4 
32.8 

1.50 

1.48 
1.60 

1.50 

1.48 
1.60 

0.04 

0.08 

0.15 

9.8 

7.75 

7.3 

9.65 

8.3 

34.5 

55.5 

71.5 

75.0 

55.1 

O., 
C' 



T a b l e  26 b ) :  PRODUCT E V A L U A T I O N  BY MINIMIZING R E C O V E R Y  

22.2 

53.7 

10.6 

13.5 

100.0 

SIZE SPECIFIC PXOBA3LE PRODUCT YIELD 
FMCTIOX 1 wT* (%) I ZH?? l G R 4 V I T Y  CCTl ERROX 1 ASH (%) 

CIRCUIT EQCIPKST 

51.4 1.60 0.04 11.5 38.2 

32 .3  1.60  0.08 9.2 63.5 

17.9 1.80 0.15 8.65 78.7 

1 7 . 7  9.65 75.0 

33.0 9 . 5  61.0 

?I I :; I N G P l a n  " A "  

Heavy 2:elia S a t h  

E e a y  \:edia Cyclones 

Co-:sxnd Facer Cycle-es 

_ _  r?o-i _.. -1 rictaticn 
Co-:.i?cld ProdGc: 

- 

Heary X e d i a  Bath 

Heavy Xedia Cyclones 

Coopound L'ater C y c l o z e s  

Froc:? Flotat ion 

C o 5 i x d  P r o d u c t  

4" x Lp 
%" x 28N 

28M x 65X 

65X x 0 

4" x li" 
v' x 28M 

28M x 65M 

65M x 0 t-- I I I I 

100.0 

- I 

1.60 

1.60 

1.80 

0 .04  

0 .08  

0.15 

11 .9  39.5 

9.25 64.0 

8 .65  79.0 

9.55 75.0 

6 2 . 2  -" 



E L C O  M I N I N G  L I M I T E D  PAGE 82 

p r a c t i c a l  o p e r a t i n g  d e n s i t y  because t h e  ash, above t h i s  d e n s i t y ,  i s  

g r e a t e r  t h a n  357:, so v e r y  l i t t l e  i n c r e a s e  i n  r e c o v e r y  would r e s u l t  i n  

a much h i g h e r  p r o d u c t  ash. 

The a n t i c i p a t e d  r e c o v e r y  as a f u n c t i o n  o f  t h e  raw c o a l  and p r o d u c t  
ash c o n t e n t  i s  shown on f i g u r e  12 .  T h i s  f i g u r e  was developed by p l o t -  

t i n g  t h e  p r o d u c t  ash c o n t e n t  and r e c o v e r y  f r o m  t h e  average w a s h a b i l i t y  

c o n d i t i o n  and t h e n  c a l c u l a t i n g  t h e  d i l u t i o n  m a t e r i a l  decrease a t  

l o w e r  p l a n t  f e e d  ash. 

The average w a s h a b i l i t y  i n d i c a t e s  t h a t  w i t h  a f e e d  ash c o n t e n t  o f  
337; a p r o d u c t  w i t h  an ash c o n t e n t  o f  9% can be produced a t  abou t  

59% r e c o v e r y  and o f  9.5 % ash a t  abou t  61% recovery .  

As can be  seen f ro in  t h e  t a b l e s  20a and b t h e  m i n i n g  p l a n  " C "  had 
a l m o s t  no e f f e c t  on t h e  r e c o v e r y  o r  ash c o n t e n t  o f  c l e a n  c o a l .  I t  
appears t o  be p o s s i b l e  t h a t  a p r o d u c t  w i t h  an ash c o n t e n t  o f  95' can 

be a c h i e v e d  e c o n o m i c a l l y  . P a s t  e x p e r i e n c e  i n  t h e  F e r n i e  Area has 
p r o v e d  t h a t  a p r o d u c t  ash c o n t e n t  o f  C .5  7; i s  more v i a b l e .  

The r e c o v e r y  o f  each s i n g l e  seam c a l c u l a t e d  f r o m  w a s h a b i l i t y  

d a t a  f o r  a p r o d u c t  ash c o n t e n t  o f  9.5% i s  shown on Tab le  27. 



F i g u r e  1 2 :  A N T I C I P A T E D  R E C O V E R Y  A S  A F U N C T I O N  OF RAW C O A L  A N D  

P R O D U C T  A S H  C O N T E N T  

100 

9c 

80 

7c 

t. 
(L 
u1 > 
0 60 z 
o! 

s 
6' 

50 

40 

/ 

ii; 
\ 

0 4 0 12 16 20 24 2a 32 36 40 

RAW COAL ASH CONTENT 70 
il C O  :,? , !,t;G L i ~ . ~ , i I !  3 
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T A B L E  2 7 :  R E C O V E R I E S  F O R  S I N G L E  S E A M  C O A L S  C A L C U L A T E D  

F O R  A P R O D U C T  A S H  C O N T E N T  OF 9 . 5  % 
- 

S E A M  R E C O V E R Y  % 

2 

3 

4 

6 

7 

8 

9 

1 0  

1 2  

1 3  

1 4  

1 5  

1 6  

1 7  

1 8  

5 5 . 1  

8 2 . 9  

7 5 . 2  

6 6 . 8  

5 2 . 6  

6 6 . 3  

7 3 . 7  

7 7 . 9  

4 8 . 5  

2 4 . 6  

4 2 . 4  

4 4 . 2  

4 7 . 3  

6 6 . 7  

1 8 . 4  
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8. Review and Eva lua t i on  by Ka ise r  Engineers 

8.1. Ash Content and S ize  D i s t r i b u t i o n  o f  t h e  Raw Coal 

Table 28 compares Ka iser  Engineers '  est imates f o r  the  d i l u t i o n  and 

t h e  ash conten t  o f  t h e  raw coal  w i t h  those o f  Techman L td .  Despi te  

d i f f e r e n c e s  i n  t h e  d i l u t i o n  o f  t h e  i n d i v i d u a l  seams, Ka iser  Engineers 
a r r i v e  a t  t he  same average ash conten t  f o r  t he  r a w  coa l  feed as  

Techman L t d .  around 33%. Techman L t d .  g i ves  t o  32.8 % and Ka iser  
Engineers 3:.1% f o r  t he  Min ing Plan C. Ka iser  Engineers a l s o  f i n d  

no s i g n i f i c a n t  d i f f e r e n c e  between t h e  raw coal  ash conten t  o f  t h e  

Min ing  Plans A and C. 

The ash con ten t  and the  s i z e  d i s t r i b u t i o n  o f  t h e  raw coal  i s  e s t i -  

mated by K a i s e r  Engineers as follows: 

Size  F r a c t i o n  S ize  P ropor t i on  E,sk Content 
% Range 

0, 

Kean 
74 ,a 

4" x %'' 13 9 - 18 
(100-12.5 MI) 

Ji" x 28 mesh 52 46 - 53 
(12.5-0.6 mm) 

(0.6 - 0.2 mm) 

(0.2 - 0 mm) 

28 mesh x 65 mesh 17 14 - 22 

65 mesh x 0 18 15 - 23 

53.4 

31.6 

19.1 

15.G 

4" x 0 100 
(100 - 0 mm) 

32.1 

Ka ise r  Engineers compute 35% f o r  t h e  -23 mesh (0.6 mn) f i n e s  i r a c t i c n .  

As mentioned e a r l i e r  Techman L t d .  a r r i v e d  a t  t h2  same f i g i r e .  



T a b l e  25 

:; u-t 
5eam C-al .. ..'.. n . t e r  . ? P 5 2 r \ . c ~  

2 1o.za 
3 4.25 
4 lo. 5, 
5 1.11 
0 3.38 

2.87 
e 10.03 
.( 8 . 4 3  

10 i2.+5 
! i  L . C 3  
1 2  ,.*: 
i j  I .  # 

i 5  3. 3 2  
._ 1.12 
i ;  0 . 7 3  
19 c. 05 

61.73 
-.-. - .  - _.. ," 1 56. 31 

1.96 

_I 

- 1 - -_I 

14 4.22 

.̂.. . 
- - . - - , -  

... L r r  _- r -  

i.. ?.....< 130.90 r..... 

c i  ic&r:.5 2-18 

A s s e s s m e n t  o f  D i l u t i o n  a n d  A s h  C o n t e n t  of  Raw C o a l  by K a i s e r  E n g i n e e r s  
a n d  Techman L t d .  

-. .\sn 
Z:v 5.asisl .-. 

3 i x:+:.: 2 3 % ! X O  

14.45 12.00 
lb. 29 17.42 
27.04 lb. 78 
2b.61 24.17 
13.75 12.77 
31.34 24.24 
30. b5 14.09 
22.88 13.11 
18.33 11.50 
28.94 14.90 
26.84 14.90 
33.89 27.07 
22.74 16.19 
32.13 12.23 
;b. 67 11.10 
10.47 12.42 
23.22 IS. 37 

Head A s h  % 
3/4" x 0 

j D r y  S a s i s )  

'14. 10 
16.38 
24.92 

* 26.3b 
13.60 
30. b8 
26.97 
21.63 
17.20 
25.35 
25. 35 
33.12 
21.87 
29.29 
15.97 
10.64 
22.04 

22.35 
23.71 
13.97 
22.68 

70 Wt 
Dilution 

@ 2.40 Spec Grav 

10.19 
18.02 
12. b3 
38.77 
31.87 
15.09 
15. 04 
8.38 
7.77 
16.42 
17.29 
25.38 
23.94 
22.77 
39.86 
27.01 
42.17 

14.15 
18.63 
35. 32 
lb. 36 

qo A s h  
(Dry  Basis) 

Dilut ion 

80.0 
80 .0  
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80.0 
80. 0 
80.0 
80.  0 
80.0 
80.0 
80.0 
no. o 
80.0 
80.0 
80 .0  
80. 0 

?o W t  
ROM Coal 

9. 58 
4.37 
17.78 
1.52 
4.15 
2.83 
10.47 
7.71 

11.32 
2.63 
7.48 
8. 64 
5.41 
3.57 
1. 56 
0. 91 
0. 07 

60.15 
37. 31 
2.54 

100.00 

Kaiser  
E n g i c w r z  
96 A s h  
ROM Coal 
( D r y  B a s i s )  

20.81 
28.22 
31.91 
47.16 
34.76 
38.12 
34.95 
26. 52 
22.08 
34. 32 
34.80 
45,02 
35.78 
40.83 
41.49 
29.37 
46.48 

30.50 
34.19 
37.29 
32.05 

Techman 

:>iarct. I 3 7 5  

h'ead Asr  -0 

T e c h r a n  R c p s r t  

Table 3, F a c e  6 

20.00 
20.00 
25.00 
25.00 
4 5 . 2 0  
30.3? 
35. i u  
25.00 
20. I 0  

30.00 
40.00 
50.00 
50. 00 
55.00 
45.00 
50.00 

32.80 o, 
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r- Kaiser Engineers an t ic ipa te  wide f luc tua t ions  in the s i ze  d i s t r i -  

c 

bution o f  the raw coal.  They fee l  the preparation plant s h o u l d  be 
designed i n  a conservative manner so as to  obtain a product constant 
i n  terms of qua l i ty  and quantity. 

8.2. Preparation-Plant Yield and Ash Content of the Clean Coal - 
When calculat ing the average washability cha rac t e r i s t i c s  of Elk River 
coal Kaiser Engineers assumed (raw coal ash content 32.1 %) t h a t  45% 
of the d i lu t ion  rock w i t h  a spec i f ic  gravi ty  of 1.80 g/cm would be 
rejected by the preceeding rotary breaker. T h i s  r e j ec t s  amounts t o  
4.8% of the raw coal feed. Table 29 gives the average washability 
data. The relat ionship between the f lo t a t ion  plant  y i e ld ,  the ash 
content of the f lo t a t ion  product, and the ash content of the f l o t a  - 
t ion feed i s  shown i n  Fig.  18. 

3 

~ 

From the washability data ,  Kaiser Engineers calculated the following 
average plant- to-rai l  y i e ld  and average ash content of the clean coal 
f o r  the Elk River preparation plant:  

Size Fraction Raw Coal Size Clean Coal 
Proportion Yield Ash Content 

% % % 
Heavy media bath: 
4" x- k'' 
(150 - 12 .5  n ~ n )  

13.. 0 

Heavy media cyclone: 
?i" x 28 mesh 52.0 
(12.5 - 0.6 m) 

48.1 10.1 

64.6 9 .4  

Water compound cyclone: 
28 mesh x 65 mesh 17.0 81.0 9.0 
(0.6 - 0.2 m m )  
Flotation : 
65 mesh x 0 18.0 co.0 3.5 
(0.2 - 0 mm) 
Plant excl. rotary breaker: 
4" x 0 . 100.0 68. o 9.4 
(100 - 0 mm) 
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T a b l e  29 Average  W a s h a b i l i t y  o f  E l k  River Coal 
l c a l c u l a t e d  b y  K a i s e r  E n g i n e e r s )  

.... 

r- I Cornposiic. 4" x 1 /2" - 2" x 1 / 2 "  
1 9 ' '  1111 t l c y  Da1a 

1 ,  7 ' '  f i u 3 t  - 1 . ' { j x  1.35 
1. 3 5  x 1.40 
1.40 s 1.45 
1.45 1; 1. 50 
1 .  '5:) 2: 1. 55 
! . 5 i  x 1,60 
1 . 6 : )  x 1. ' 0  
1.70 s l . X O  
l .  ?'I silk 

\, 

- ... 

- 

,..- 

a. 5 1  3.08 
19. 51 6.24 

9.46 11.43 
4.76 15.65 
2.80 21. 29 
1.7'1 27.70 
1.20 : 32.27 
2.55 39.79 
2.17 50.62 

47.25 61. 39 

20.95 2. 32 
13.37 5.10 
12.54 . 8.94 

8. 07  13.62 
3.41 20.44 
2.73 23.74 
1.61 30.30 
2. 07  38.57 

"2.15 45 .20  
33.10 79.75 

I ' 0  tioat 
! , ? O x  1.35 
1 . 3 5  x !.40 
1.43 x 1.45 
I .  15 x 1.50  
J . ' J  x 1 . 5 5  
1.55 x 1.60 
1.60 x 1.70 

1 .  8 0  s ink  

- 

-~ 

- 

' 7 0  .L 1.80 - 

31.42 1 .73  
17. 67 4.04 
11.31 8.18 

7.6X 12.08 
4.18 18.15 
2 . 6 s  2 5 .  5 3 
1.93 31.57 
2.18 .i 7 . 60 
1.86 4 % .  12 

18 .02  76. 10 

C u r ~ ~ i i l . i l i v c .  1,'loat 
I_ 5; \V !  70 A s h  

8.51 3.08 
28. 02 5 .28  
37 .41  6. 8 3  
42.25 7.82 
45.  05 H. (lb 

46. 83 9. ?'J 
48.03 0 . c,J I ,  

50.58 11. ; b  

5 2 . 7 5  1 J.07 
1 o u . 0 0  45.35 

20.95 2 .  1,:  

34, 32 3 .  4 0  
4G. 86 4. H n  
54.93 6 .  1 7  
58. 34 7. [lo 

61. b8 7. i5 
62.68 8. 2 3  

64.75  v .  3 0  
6 6 . (J 0 10.45 

100.00 33.39 

31.42 
4 v .  09 
G O .  40 
08 .  08 
7 3. 06 
75.71 
77.64 
80.12 
X 1 . O H  

I \ ' ( ) .  {'I' 

1.73 
2 .78  
3.71, 
4 .73  
5.64 -" 
6.34 
6 .  7 0  
7.92 
H. 7 b  
: <' , > ; 
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F i g .  18 
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R e l a t i o n s h i p  between Y i e l d  and A s h  C o n t e n t  i n  t h e  
F l o t a t i o n  P l a n t  ( p e r  K a i s e r  E n q i n e e r s )  
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Fig. 1 4  shows the mean plant- to-rai l  preparation y ie ld  as a 
function of the clean-coal ash content. This i s  152% when producing 
clean coal with a n  ash content of 9.4% and 66% with a clean-coiil 
ash content of 9%. 

Plotted in Fig. 15 i s  the k i t - to - r a i l -y i e ld  of the E l k  River pre- 
paration plant (including the rotary breaker) as a function ~f 
the clean-coal ash cor ten t .  Given a raw-c?ai as;! co,.terit o f  32.1:; 
a y ie ld  between 59.0% and 70.4% i s  predicted when producing cie:n 
coal with an  ash content of 3.5%. The average y ie ld  i s  expectxl t o  
be 64%. 

__  

8.3. Final Assessment of Kaiser Engineers 

Kaiser Engineers a r r ive  a p i t - to - ra i l  y ie ld  of 64.7%, when prouucing 
clean coal w i t h  an ash content of 9.5%. Their y ie ld  i s  higher than 
the 61% y ie ld  of Techman L t d . ;  t h i s  difference l i e s  largely in the 
f a c t  t h a t  Techman Ltd.  took as  a bas is  for  their y ie ld  estimate a 
f ines  - 28 mesh (0.6 mm) content of 24 .1%,  given in the p i io t  
washing data.  Whereas Kaiser Engineers based t h e i r  y ie ld  e s t i a t e  
in a f ines  content of 35% ant ic ipated in a commercial plant.  b o t h  
consulting companies expect the same high y ie ld  of a round  86% i n  

the f ines  f rac t ion .  

Both Kaiser Engineers and Techman Ltd .  propose t h a t  the e f f ec i s  
and ant ic ipated quant i t ies  of  d i lu t ion  should be studied durini; 
the Feasbi l i ty  Phase. Commercial s c a l s  tes ts  should es tabl ish 
what amounts of di lut ion should be studied during the Feasbi l i ty  
Phase. Commercial scale  t e s t s  should es tab l i sh  w h a t  afiiotints of 
d i lu t ion  can be discarded ahead of the preparation plant ,  e.g. 
by a rotary breaker. At t r i t ion  t e s t s  should a l s o  be carried ~ b t  

t o  determine accurately the  s i ze  dis t r ibi i r icn of the rsii-coal 
feeds.  A s i z e  d is t r ibu t ion  drum -;or Z t t r i t i on  ;estinr, ;s t o  

hand a t  the Balner mine of Kaiser Resolirces L t d .  Conditions 
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F i g .  1 4  The P l a n t - T o - R a i l  Y i e l d  o f  t h e  E l k  R i v e r  
P r e p a r a t i o n  P l a n t  a s  F u n c t i o n  o f  t h e  Clean-  
Coal A s h  C o n t e n t  ( p e r  K a i s e r  E n g i n e e r s )  

8.5 9.0 9.5 10.0 10.5 0.0 
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F i g .  15  The T o t a l  P i t - T o - R a i l  Y i e l d  o f  t h e  E l k  
R i v e r  P r e p a r a t i o n  P l a n t  a s  F u n c t i o n  o f  
t h e  Clean Ash C o n t e n t  ( p e r  K a i s e r  E n g i n e e r s )  
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2. However, the system f o r  two separate preparation strcar.:: 
skculci be retained fo r  reasons of f l e x i b i l i t y  (e.g. maintenance). 
The high throughputs of 1,260 short  tons per hour of rtin-of- 
mine-coal (plant  a v a i l a b i l i t y  71%, y ie ld  55%) make a s ins le -  
stream preparation process l e s s  desirable .  

3. Greater economy can be achieved by heating a s ingle  drying 
uni t  w i t h  natural gas. 

4. The system comprising several raw coal blentiing beds of i n t s r -  
mediate s tockpi les  and  front-end loaders f o r  reclaiming tile 
coal and feeding the conveyors shotild be retained fo r  reasons 
o f  f l e x i b i l i t y .  Under the prevail ing cl imat ic  conditions 
these loading uni t s  have a high ava i l ab i l i t y .  Teci-mn L t d .  
views as l e s s  su i tab le  the mechanized t ippers  and reclaimers 
proposed by E+B as a l t e rna t ives .  They are  t o o  coinplex and 3r2 

sa id  t o  habe a very low ava i l ab i l i t y  in  Mestern Canada. 

5. Either j igs  o r  heavy-media vessels should be exanined, in 
addition t o  the rotary breaker as the means fo r  r?j?c:<ns 
the d i lu t ion  rock before the preparation plant .  

6. F i l t e r s  instead of centrifuges should be used t o  derrater 
the f ines  a s  the centrifuges would need more freqwii t  nainlisn- 
ance. 

9 .2 .  Kaiser Engineers 

The capacity of the preparation plant  proposed by Kaiser E n s i t i x r s  

i s  4.4 mi l l .  short  tons p.a. including 0.4 mi l l .  sk,ort to,is p.a.  
of hydraulically mined coal.  Given 67% as the ava i l ab i l i t y  ~f tiie 

per h o u r ,  corresponding t o  744 short  t 3 n s  per ihoilr o f  ck;: c o a l .  
A conservative 62% the p i t - t c - r z i l  prerxration y i e l d  h c s  b c ~ ;  

used in t h i s  cclculat ion.  The flov;s:-,cet f o r  the E l l <  Liver h- 
paration p l a n t  i s  shown in Fis. 17. 

p lan t ,  the run-of-mine throughput works out as 1,2C3 s 3 r t  t , - - r  Y / ! d  
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Kaiser Engineers consider t h a t  the Techman L t d .  blending beds, 
of max. capacity 500,000 short tons a re  not necessary. Two 
blending s i l o s  of around 50,000 short  tons capacity should be 
su f f i c i en t .  

10. Final Assessment by E+B 

The preliminary preparation concept developed by Teckvan L t d .  

was confirmed in principal by Kaiser Engineers and can be regarceti 
a s  a reasonable basis f o r  the economic project  analysis .  1+3 agrees 
with Kaiser Engineers, t h a t  the y ie ld  f igures  given by Techmr: L t d .  
a r e  too conservative. Therefore, the  washability data developed 
by Kaiser Engineers i s  being used. 

The problem of raw coal blending will  be dea l t  with during tile 
Feas ib i l i ty  Phase. In the opinion o f  E+B both Tech:;ian L t d .  and  
Kaiser Engineers suggestions a re  unsatisfactory and need fur ther  
checking. 

The t e s t  r e su l t s  t o  date indicate  tha t  no expensive co;nnwc:’zl 
sca le  washing t e s t s  in an existifig Western Cmadian preparztion 
plant  a re  required fo r  Elk River cca l .  To o b t a i n  h l k  samples 

fo r  commercial sca le  washing t e s t s  t o  check the perforixince aiid 

eff ic iency of the proposed machitics and methods under nornsl 
commercial conditions, and  t o  acquire de f in i t e  knowledc,e on the 
d i lu t ion  and s i z e  d is t r ibu t ion  of the run-of-mine coal ,  a t e s t  
p i t  was ten ta t ive ly  considered in stimer 1975. Ti-,is seem no 
longer t o  be j u s t i f i e d  in view of the hi911 cos t  of such a t e s t  
p i t .  However, a f ina l  decision will  be reached before s t a r t -  
up of the f e a s i b i l i t y  phase. 
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The Elk River preparation plant  will be designed with adequate 
capacity reserves so as t o  be able  t o  cope with the anticipated 
f luctuat ions in the qua l i ty  data of the  raw coal feed. 

During the f e a s i b i l i t y  phase, re ject ion o f  the d i lu t ion  
rock will  be investigated.  Also t o  be c l a r i f i e d  i s  \( : .sther 
changes in the preparation flowsheet, e.g.  the use of the 
l e s s  expensive j i g s  t h a t  a re  eas ie r  t o  operate b u t  do n o t  
have such a high separating e f f ic iency ,  represent meaningful 
a1 ternat ives .  
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