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1 .  O b j e c t i v e s  

Assessment o f  t h e  e x p l o r a t i o n  d a t a  o b t a i n e d  d u r i n g  ELCO'S 1975/76 

P r e f e a s i b i l i t y  Study, 

b a s i c a l l y  con f i rmed  t h e  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 t e s t w o r k  

conducted by SCURRY and D1Kp.Y. 

and r e f e r r e d  t o  i n  t h e  Stage-I-Report ,  

The c o n c l u s i o n  developed was t h a t  e a r l i e r  assessments and expecta-  

t i o n s  f o r  t h e  p r o p e r t y  were r e l i a b l e ,  i n  p a r t i c u l a r  w i t h  r e s p e c t  

t o  : 

0 Open P i t  coa l  r e s e r v e s  w i t h  f a v o u r a b l e  

coa l /ove rbu rden  r a t i o s .  

0 I n d i v i d u a l  seam q u a l i t i e s  and o v e r a l l  average coa l  q u a l i t i e s  

determined f r o m  t h e  t e s t  sampl ing o f  boreholes,  t renches  

and t u n n e l s .  

It was f u r t h e r  concluded, t h a t  i n  g e n e r a l ,  b u l k  samples and composi tes 

as t e s t e d  i n  1975/76 were s u f f i c i e n t l y  r e p r e s e n t a t i v e  f o r  t h i s  s tage  

o f  t h e  p r o j e c t ' s  development, and t h a t  t h e  q u a l i t y  o f  an o v e r a l l  

E l k  R i v e r  c l e a n  c o a l  b l e n d  would meet t h e  requ i remen ts  o f  t h e  p a r t n e r s  

i n  t h e  E l k  R i v e r  Coal P r o j e c t .  

The d e n s i t y  o f  e x i s t i n g  i n f o r m a t i o n  on t h e  d e p o s i t ,  however, was 
cons ide red  t o  be inadequate f o r  t h e  p r e p a r a t i o n  o f  t h e  F e a s i b i l i t y  

Study and t o  meet t h e  v a r i o u s  requ i remen ts  o f  a Stage I 1  - Repor t .  

A comprehensive e x p l o r a t i o n  program, t h e r e f o r e ,  had t o  be p lanned 

and conducted t o  p r o v i d e  t h e  i n f o r m a t i o n  r e q u i r e d  f o r  such s t u d i e s  
and r e p o r t s .  



Emphasis o f  t h i s  a d d i t i o n a l  work (per formed i n  1976/77) was t o  be 

d i r e c t e d  on t h e  f o l l o w i n g  o b j e c t i v e s :  

0 Prove t h e  r e p r e s e n t a t i v e n e s s  o f  t h e  1975/76 b u l k  samples 

f o r  t h e  e n t i r e  open p i t  a rea  under c o n s i d e r a t i o n .  

0 Prove a minimum o f  120 m i l l i o n  tonnes o f  open p i t  m ineab le  

c l e a n  c o a l  r e s e r v e s  mee t ing  t h e  r e q u i r e d  q u a l i t y  s p e c i f i c a t i o n s ,  

0 E s t a b l i s h  f r o m  t h e  v a r i o u s  seams, one c l e a n  coa l  b l e n d  o f  a 

q u a l i t y  accep tab le  t o  t h e  V a r t n e r s .  

0 Suppor t  mine p l a n n i n g  i n  o p t i m i z i n g  p i t  l i m i t s  as r e q u i r e d  

t o  p rove  o v e r a l l  c l e a n  c o a l  r e s e r v e s  and r e l a t e d  q u a l i t y .  
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2. Scope of  Work and Basis of Information 

In  order  t o  e s t a b l i s h  g r e a t e r  geological  cont ro l  of  t h e  depos i t  
and t o  meet t h e  requirements f o r  a F e a s i b i l i t y  Study and a Stage I 1  
Report, an explora t ion  program of  the following scope was conducted: 

0 Establishment of  an up-to-date topographic map system which 
would meet a l l  planning requirements and comply w i t h  Canada's 
metrification scheme. This was developed a s  fol lows:  

- a e r i a l  photography (230 kin2), 
- g r i d  survey,  
- a t i e - i n  t o  t h e  National UTM g r i d ,  
- development of  a d i g i t i z e d  t e r r a i n  model, and 
- development of a new topographic basemap system i n  

5 d i f f e r e n t  me t r i c  s c a l e s .  

0 Reduced t h e  diamond d r i l l i n g  g r i d  from 600 x 150 m t o  
300 x 150 m approx. by d r i l l i n g  of 92 diamond bore holes* 
(17,630.3 m) i n  t h e  future open p i t  a r e a .  

0 Conducted a dense g r i d  d r i l l i n g  program i n  the  northern 
p a r t  of  t h e  depos i t  on i n t e r v a l s  of  l e s s  than 300 m i n  
o rder  t o  s tudy the var iances  i n  seam th i ckness ,  geometry 
and  q u a l i t y  by d r i l l i n g  25 r o t a r y  holes  (4,168.7 m ) .  

0 Excavated t renches  along the diamond d r i l l  g r i d  i n t e r v a l s  
f o r  geological  mapping and seam outcrop s tudy.  

0 Obtained a b u l k  sample (300 tonnes)  by t renching ,  f o r  the 
purpose of conducting a commercial s i z e  breaker  t e s t  and 
a t t r i t i o n  t e s t s .  

* Note: A t o t a l  of  99 diamond boreholes (19,775.5 m )  were d r i l l e d  
throughout t h e  e n t i r e  p r o j e c t  area d u r i n g  the  1976/77 explor-  
a t i o n  program. See Map A-11-6.3.2-1.11. 
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0 Recalculated the ooen p i t  run-of-mine r e se rves ,  c lean coal 
reserves  a n d  overburden r a t i o s ,  and, assessed t h e  mineable 
underaround coal p o t e n t i a l .  

0 Conducted addi t iona l  q u a l i t y  s t u d i e s  t o  confirm previous 
conclusions t h a t  a meta l lurg ica l  q u a l i t y  coal t h a t  i s  
acceptab le  by a l l  the  oa r tne r s  can be produced a t  a cons tan t  
q u a l i t y  and acceptab le  r a t e  of recovery (974 coal samples).  

0 Conducted a bas ic  explora t ion  d r i l l i n g  program on t h e  West 
f lank  of  the v a l l e y  t o  e s t a b l i s h  the  geology and coal 
q u a l i t y  of t h e  depos i t  i n  th i s  p a r t  of  the licenses' area 
95 holes w i t h  1,507.2 m ) .  

0 Conducted a comprehensive reclamation program comprising: 

- b a c k f i l l i n g ,  
- spreading of top s o i l ,  
- repeated f e r t i l i z i n g  and  seeding, and 
- eros ion  cont ro l  o f  d i s tu rbed  a reas  (66.2 ha ) .  

T h i s  explora t ion  proaram t r i p l e s  the information a v a i l a b l e  on the  
deposit  u n t i l  1975 and r ep resen t s  a r e l i a b l e  bas i s  of  data  compatible 
w i t h  the requirements of t h i s  s t age  of  t h e  p r o j e c t ' s  development. 

Table 11-6.5.4.1-T1 (Page 5 )  exhibi ts  the t o t a l  volume of  explora t ion  
work conducted on the  E l k  River depos i t  so far and toge ther  w i t h  
Map 11-6.5.4.1-M1 (Page 6 )  gives  an overview o f  t h e  var ious  a reas  
covered by t h e  individual  explora t ion  proarams. 

Map A-11-6.3.2-M1 desc r ibes  the loca t ion  of  previous and more recent  
explora t ion  s i t e s  i n  g r e a t e r  d e t a i l .  
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TABLE 11-6.5.4.1 -T1 

SUt4MARY Or EXPLORATION PROGRAMS 

PROGRAM 

YEAR 

1968 

1969 

1970/72 

1975176 

1976177 

EIUAY Canada i l a tu ra l  

Resources L td .  and 

Scurry Rainbow O i l  Co. 
I t d .  

Elco  Mining L im i ted  

Exp lo ra t i on  L Sergbau 

GmbH 

CONDUCTCD INVESTIGATED ARE/ 

BY 1 (F igure  1 
B i g  Weary Ridge Nor th  American Coal 

Corpora t ion  

N-End B ig  Weary 

Ridge, 
L i t t l e  Weary Pidg 

L i t t l e  Weary Ridg 

N-Half of 
Big  Weary Ridge 

-. 
Scurry-Rainbow O i l  

~~ ~ 

E l co  N in ing  Lini i  t ed  

Exp lo ra t i on  & Bergbau 
GmbH 

Company L im i ted  Weary Ridqes, 

L i t t l e  Weary Ridg 

N-Half o f  
B ig  Weary Ridge, 

Western Flank 

GRAND TOTAL: 

I N V E S T I G A T I O N S  I SAMPLES 

TYPE* 

D 
R 
T 

D 
T 
A 

- 

A 

D 
I? 
T 
A 
- 

D 

T 
A 

D 
R 
T 

- 
D 
R 
T 
A 

*) D= Diamond Hole R = Rotary Hole 

T= Trench A = A d i t  

**) BHS = Bore Hole Saiiiples 

CHS = Channel Saiiiples 

BS = Bu lk  Saiiiples 

Severa 1 

27 I BHS 15 

24 

2 
3 

97 

25 
2 

170 

53 

22(+) 
15 

260 

- 
BHS 

BS 
CHS - 
BHS 
BS 

CHS 

- 

BHS 

CHS 

BS 

- 

- 

NUI.lIXR 

12*** 

7 

52*** 

1!2 

1 €DO*** 

18 
67 

231 

15 
51 

970 
1 
4 

435 

137 
49 

1621 

*** 
'between sect ions 170+00 and 390+00 o n l y  
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3. Topography 

3.1 Terrain Description of Coal Licences Area 

(Map 3.1-M1) Index Map of Coal Licence Area, 1:5000, page 8 )  

The projects coal licence area roughly covers the upper par t  of 
the Elk Valley between the confluences o f  Aldridge Creek and the 
Elk River in the s o u t h ,  and Cadorna Creek and the Elk River in the 
nor th .  
12  km long and  includes the eastern and  western slopes of the valley 
which i s  approximately 1.8 km wide. The valley f loor  i s  s i tuated a t  
an elevation o f  1,500 m on the southern end of the property and 
raises  t o  1,600 m approx. on i t s  northern end. 

This represents a section of the E l k  Valley approximately 

This area of the valley i s  flanked on the eas t  a n d  west by ridges 
which range from 300 m to  650 m of r e l i e f  above the valley f loor  
and these in turn are  flanked by two mountain chains with r e l i e f  
ranging from 2590 m t o  2800 m above sea leve l .  

This portion of the valley i s  a typical "U"-shaped glaciated 

valley which has had only minor subsequent r iver  downcutting. The 
Elk River meanders within a flood plain o f  100 m to  200 rn wide and 
h a s  incised i t s e l f  approximately 10 - 20 m into glacial  t i l l  and 
bedrock. 
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3.2 Survey ing and Map Development 

A l l  work p r i o r  t o  1976 was based on t o p o g r a p h i c  maps which were 

developed f r o m  v a r i o u s  s tages  o f  a e r i a l  photography.  Th is  mapping 

was c o n t r o l l e d  by a l o c a l  g r i d  system which covered t h e  F o r d i n g  

Coal m i n i n g  o p e r a t i o n  and had been extended t o  t h e  E l k  R i v e r  V a l l e y  

i n  t h e  e a r l y  1970 's .  

I n  1976 new a e r i a l  photography o f  t h e  p r o j e c t  a rea  was f l o w n .  

H o r i z o n t a l  and v e r t i c a l  ground c o n t r o l  t y i n g  t h e  l o c a l ,  e x i s t i n g  

g r i d  system i n t o  t h e  N a t i o n a l  UTM g r i d  system was e s t a b l i s h e d  as 

shown i n  Map A-11-6.2.2-M1. 

The a e r i a l  photographs were e v a l u a t e d  n u m e r i c a l l y ,  coded and reco rded  

on magnet ic  tape .  

The GEOMAP-80 SYSTEM, a computor ized mapping system was used t o  

produce new m e t r i c  t o p o g r a p h i c  base maps o f  t h e  p r o j e c t  a rea  i n  

5 d i f f e r e n t  sca les .  

Map II-6.2.2-M2, page 10, i s  t h e  i n d e x  f o r  t h e  new m e t r i c  1:lOOO and 
1:ZOOO t o p o g r a p h i c  map s e r i e s  o f  ELCO'S E l k  R i v e r  v a l l e y  c o a l  l i c e n c e s .  

Map II-6.2.2-M3, page 11, i s  t h e  i n d e x  f o r  t h e  new m e t r i c  1:5000, 
1:10,000 and 1:20,000 t o p o g r a p h i c  map s e r i e s  o f  ELCO'S E l k  R i v e r  v a l l e y  

coa l  l i c e n c e s .  Map A-II-6.2.2-M2, i s  t h e  new m e t r i c  1:10,000 

t o p o g r a p h i c  map o f  ELCO'S E l k  R i v e r  Coal L icences.  

For f u t u r e  assessment i n  t h e  c o n s t r u c t i o n  and m i n i n g  o p e r a t i o n  
phase t h i s  computor t e r r a i n  model can be updated by a e r i a l  photography 

as w e l l  as t e r r e s t r i a l  surveys when r e q u i r e d .  

A l l  e x p l o r a t i o n  work d u r i n g  t h e  1976/77 program was per formed u s i n g  

l o c a t i o n  r e f e r e n c e s  a c c o r d i n g  t o  t h e  o l d  base l i n e  system e s t a b l i s h e d  

f o r  p r e v i o u s  programs. 
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-. 4 .  Geoloqy 

4.1 S t r a t i q r a p h y  o f  t h e  D e p o s i t  

The p r o j e c t  a rea  i s  l o c a t e d  w i t h i n  t h e  C o n t i n e n t a l  Ranges, s p e c i f i -  

c a l l y  t h e  E l k  Range, o f  t h e  Rocky Mounta in  T h r u s t  B e l t  i n  t h e  Cor- 

d i l l e r a n  Geosync l i ne  o f  Western Canada. The s u r r o u n d i n g  mounta ins  

were formed b y  t h e  l a t e  Laramide orogeny wh ich  c o n f i n e d  t h e  moun- 

t a i n s  t o  t h e  uoper  p l a t e  o f  t h e  Lewis T h r u s t .  

The L i s t  o f  Format ions  p r e s e n t e d  on page 1 3  as F i g u r e  I 1  - 6.3.2 - F1 

o u t l i n e s  t h e  t i m e - s t r a t i g r a o h i c  sequence o f  t h e  f o r m a t i o n s  encountered  

on t h e  p r o p e r t y .  D e s c r i p t i o n s  o f . t h e s e  f o r m a t i o n s  and t h e i r  members 

w i l l  be c o n f i n e d  t o  t h e  c o a l - b e a r i n g  Kootenay Fo rmat ion  and i t s  

immediate s t r a t i g r a p h i c  ne ighbours ,  i . e .  t h e  B l a i r m o r e  cong lomera te  

above t h e  F e r n i e  s h a l e s  below. These t h r e e  f o r m a t i o n s  f o r m  a sequence 

o f  l i t h o l o g i e s  wh ich  r e s u l t s  f r o m  t h e  change f r o m  a t y p i c a l  mar ine  

env i ronment ,  i n  wh ich  t h e  F e r n i e  was d e p o s i t e d ,  t h r o u g h  t o  t h e  

t e r r e s t i a l  d e p o s i t i o n a l  env i ronmen t  o f  t h e  l o w e r  B l a i r m o r e .  The 

c o a l  seams o f  t h e  Kootenay were d e p o s i t e d  i n  swampy, sometimes 

d e l t a i c  c o n d i t i o n s  d u r i n g  a p e r i o d  o f  c y c l i c a l l y  emerging and r e c e d i n g  

c o a s t l i n e s  between t h e  mar ine  and t e r r e s t i a l  d e p o s i t i o n a l  p e r i o d s .  

The upper  J u r a s s i c  F e r n i e  Fo rmat ion  i s ,  a t  l e a s t  l o c a l l y ,  a t y p i c a l  

m a r i n e  l i t h o l o g y  wh ich  v a r i e s  f r o m  p a p e r - t h i n  b l a c k  and d a r k  g r e y  

f i s s i l e  s h a l e s  t o  f a i r l y  mass ive  g r e y  n e a r - s l a t e s .  T h i n  beds o f  

c h e r t y  cong lomera te  and q u a r t z i t i c  sandstones and s i l t s t o n e s  a r e  

o c c a s i o n a l l y  f ound  b u t  make up l e s s  than  t e n  p e r c e n t  o f  t h e  t o t a l  

sequence. 

450 m w i t h  an average o f  300 m. 

The t h i c k n e s s  o f  t h e  f o r m a t i o n  v a r i e s  f r o m  150 m t o  



EON 

I 
I 
I 
I 
I 
I 
2 
2 

2 
I 
I 

I 

u 

Y z 
‘f 

I 
I 

TIME - STRATIGRAPHIC SEQUENCE 

ERA SERIES PERIOD STAGE FORMATION AGE 
(M.Y) 

CENOZOIC NEOGENE QUATERNARY RECENT (ALLUVIUM) 

PLEISTOCENE (DRIFT) 1.5-2.0 
- - - - - - - - - - - - - - - - - - - - - - - - - -- 

r ALBiAN IBLAIRMORE 105 

LOWER CRETACEOUS i 
MESOZOIC I L UPPER JURASSIC 

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

KOOTENAY 

UPPER VOLGIAN-UPPER TITHONIAN 
LOWER VOLGIAN- PORTLANDIAN 1 ALBIAN (?) 
APTIAN (?) 
BARREMIAN (?) 
HAUTERIVIAN 
VALANGINIAN 
BERRlASlAN 

KlMMERlDGlAN 
OXFORDIAN 1,ERNiE 
- - - - - - - - - - - - 

106 
112 
118 
124 
130 
136 
141 
146 
151 
157 
-I 

PALEOZOIC UNDIFFERENTIATED r 

NOTE: (?) INDICATES THE STAGE MAY NOT BE PRESENT I N  THE KOOTENAY FORMATION I N  THE ELK VALLEY 



14 

The m a j o r  c o a l - b e a r i n g  f o r m a t i o n  o f  s o u t h e a s t e r n  B r i t i s h  Columbia 

i s  t h e  J u r a s s i c  - Lower Cretaceous Kootenay Fo rmat ion  which, w i t h i n  

t h e  c o n f i n e s  o f  t h e  ELCO c o a l  l i c e n s e s ,  i s  more than  1000 mete rs  

t h i c k .  The basa l  u n i t  i s  a l i g h t  c o l o u r e d ,  f r i a b l e  and p o o r l y  

cemented sandstone known as t h e  Moose Mounta in  Member. Above 

t h e  b a s a l  sandstone i s  a s e r i e s  o f  i n t e r b e d d e d  sandstones, s i l t -  

s tones ,  s h a l e s ,  mudstones and c o a l  seams, a p p r o x i m a t e l y  680 mete rs  

t h i c k ,  wh ich  make up t h e  main  c o a l - p r o d u c i n g  sequence o f  t h e  

Kootenay Fo rmat ion .  The upper  400 meters  o f  t h e  Kootenay i s  

m a i n l y  s h a l e s  and t h i n  c o a l  seams, i n c l u d i n g  s e v e r a l  m a r i n e  

bands wh ich  a r e  i n d i c a t e d  by  t h e  f o s s i l  remains found. Coals 

i n  t h i s  p a r t  o f  t h e  f o r m a t i o n  a r e  g e n e r a l l y  more s h a l y  t h a n  those  

i n  t h e  l o w e r  p a r t .  

O v e r l y i n g  t h e  Kootenay i s  t h e  a p p a r e n t l y  conformab le  B l a i r m o r e ,  b u t  

t h e  c o n t a c t  i s ,  i n  f a c t ,  an e r o s i o n a l  s u r f a c e .  The basa l  B l a i r m o r e  

i s  t h e  Cadomin conglomerate,  a w idespread and e a s i l y  r e c o g n i z e d  

u n i t  f ound  t h r o u g h o u t  t h e  F r o n t  Ranges o f  t h e  Rocky Mounta ins .  

i s  composed o f  medium t o  l a r o e  q u a r t z  and c h e r t  pebb les  i n  a 

sandy o r  s i l t y  m a t r i x  and averages 60 me te rs  i n  t h i c k n e s s .  

I t  

F i g u r e  I 1  - 6.3.2 - F2 on page 15 summarizes t h e  l o c a l  s t r a t i g r a p h y  

i n  t h e  p r o j e c t  a rea  i n  terms o f  l i t h o l o g y  and t h i c k n e s s .  G e o l o g i c a l  

Map A - I1  - 6.3.2 - M2 shows t h e  occu r rance  and o u t c r o p s  o f  t h e  

l o c a l  s t r a t i g r a p h y  as d e s c r i b e d  above. 

4.1.1 Seam S t r a t i q r a p h y  

Any d i s c u s s i o n  o f  i n d i v i d u a l  seam s t r a t i g r a p h y  on t h e  e a s t e r n  

f l a n k  niust i n c l u d e  some comments on seam c o r r e l a t i o n ,  a m a j o r  

p rob lem i n  t h e  upoer  s t r a t i a r a p h y  o f  t h e  Kootenay Fo rmat ion .  Such 

comments can be d i v i d e d  i n t o  two s e c t i o n s  w i t h  t h e  f i r s t  d e a l i n g  

w i t h  t h e  seams numbered 1 t o  11, i n c l u s i v e ,  and t h e  second c o v e r i n g  

seams numbered 12 t o  27, i n c l u s i v e  ( coun ted  from bo t tom t o  t o p ) .  



SUMMARY OF LOCAL STRATIGRAPHY 

FORMATION MEMBER THICKNESS LITHOLOGY 

KOOTENAY UPPER COAL - BEARING 
(CRETACEOUS - SEQUENCE 

JURASSIC) 

4OOm. 
( 1,300') 

BLAIRMORE CADOMIN 50-90m QUARTZ AND CHERT PEBBLE 
(CRETACEOUS) ( 165'-295') CONGLOMERATE - N N N -N N N N N N  N-- Erosional Contact N 'v N N  N -- - - - -- N - N N  - N --N 

INTERBEDDED MARINE SHALES, 
CONTINENTAL SANDSTONES AND 
THIN COAL SEAMS 

FERNIE 
(JURASSIC 

LOWER COAL - BEARING 6 8 0 m .  
SEQUENCE (2,200) 

MOOSE MOUNTAIN 50-90m. 
(165'- 295' 

150-450m. 
(490'-1,475) 

COAL SEAM5 WITH INTERBEDDED 
SANDSTONES, SILTSTONES, MUDSTONE& 
AND SHALES 

LIGHT COLOURED, MEDIUM GRAINED, 
POORLY CEMENTED SANDSTONES, 
BECOMING QUARTZITIC TOWARDS 
TOP 

MARINE SHALES WITH MINOR 
SANDSTONES AND SILTSTONES 
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The correlation of seams numbered 1 t h r o u q h  11 presents no d i f f i cu l ty  
From the extreme south t o  the n o r t h  end of the property these 
seams are  continuous and consistent with only minor local var ia t ions 
i n  geometry. Geophysical log interpretat ion i s  b o t h  consistent 
and r e l i ab le  as a correlat ion t o o l .  Seam Nos. 1 and 5 do present 
an exception t o  the general nature of the lower seams in t h a t  they 
are not  continuous from section t o  section throughout the property. 
For the most par t ,  however, they are small and do not always consti-  
t u t e  coal mining members. The upper seams, i . e .  those numbered from 
1 2  t h r o u g h  27 ,  inclusive,  and  the many smaller unnumbered seams 
even higher in the s t ra t igraphy,  present a more d i f f i c u l t  problem 
with regard to  t h e i r  correlat ion.  
geophysical logs i s  n o t  a tool which can be used consistently for  
correlat ion purposes. For example, Seam No. 1 7 ,  i s ,  in ac tua l i t y ,  
a g roup  of s ingle  seams which occupy a general s t ra t igraphic  interval 
in the Kootenay sequence. 
s t ra t igraphy and correlat ion will be required in the future  as more 
information i s  obtained from d r i l l i n g .  trenching and/or actual mining 

Even the interoretat ion of 

Constant revision of the upper seam 

Cross Sections A-4.1-F1 t h r o u g h  F29 and Map A-II-6.3.2-bI2 i l l u s t r a t e  
in de ta i l  the development of the various seams across the deposit .  

A-4.1-Vol. I - VI 
Geophysical logs.  

1976/77 Diamond and Rotary Borehole Lithology and 

A brief descriptive out l ine of the important features o f  the seams 
and seam groups in  the proposed open p i t  area i s  given in Table 
II-6.3.2-T3 on page 18. I n  summary, the to ta l  coal thickness considered 
mineable adds up  t o  90 meters and  i s  dis t r ibuted over a to ta l  of 35 
individual mining members (seams 81 s p l i t s )  separated by waste rock. 

A l t h o u g h  some individual intersect ions do exceed mineable thickness 
(0.6 m t rue  thickness) the spec i f ic  waste/coal r a t i o  does not appear 
t o  be within allowable l imi t s  and a l l  mining a l te rna t ives  have excluded 
the coal above Seam No. 20 from the mineable reserves f igures .  However, 
the geological reserve figures shown in Section 5 include tonnages for  
Seams Nos. 21 and 2 4 ,  inclusive.  
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Correlation o f  seams on the western flank was accomplished by 

s t ra t igraphic  position only. 
the basal sandstone and  the Cadomin conglomerate was d r i l l ed  t o  
t h e i r  r e l a t ive  positions above the sandstone. Geophysical logs 
could not be used a s  an accurate seam ident i f icat ion method. 
Cross-Section 250tOO (Figure II-6.3.2-F4, page 1 9 )  i s  an idealized 
section across the E l k  River valley and  shows the assumed correlat ion.  

The complete Kootenay section between 



'.~--'iAm I I -6.3.2-T3 18 
SUMMARY OF SEAM STRATIGRAPHY 

I S  : SANDSTONE ; S L T :  SILTSTONE ; 5 " :  SHALE ; M I :  MUDSTONE 
A l l  MEASUREMENTS ARE TRUE ITIIATIGRAPHIC THICKNESSES 
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4.2 S t r u c t u r e  

I n  g e n e r a l ,  t h e  i d e n t i f i a b l e  s t r u c t u r e  o f  t h e  immediate p r o j e c t  

a rea  c o n s i s t s  o f  two d i s t i n c t  s e c t i o n s  o f  d i p p i n g  Kootenay Forma- 

t i o n .  

c o n s i s t s  o f  m o d e r a t e l y  d i p p i n g  beds wh ich  f o r m  t h e  main  p a r t  o f  

t h e  proposed mine a rea .  The beds d i p  w e s t e r l y  a t  an average o f  

40" and a f a i r l y  c o n s t a n t  d i p  i s  m a i n t a i n e d  f r o m  sou th  t o  n o r t h .  

On t h e  wes t  s i d e  o f  t h e  v a l l e y  t h e  beds v a r y  i n  d i p  f r o m  a normal 

80" e a s t  t o  an o v e r t u r n e d  95" w i t h  an average o f  a p p r o x i m a t e l y  90". 

F i g u r e  I I -6 .3 .2 -F4 ,  page 19, i s  a comple te  s e c t i o n  ac ross  t h e  v a l l e y  
and i l l u s t r a t e s  t h e  expec ted  n a t u r e  o f  t h e  f o l d  beneath t h e  

v a l l e y  f l o o r .  

On t h e  e a s t e r n  s l o p e s  o f  t h e  E l k  R i v e r  v a l l e y  one s e c t i o n  

The o n l y  f a u l t i n g  o f  m a j o r  impor tance  t h a t  i s  observed 

p r o p e r t y  i s  o u t s i d e  t h e  m i n i n g  a rea  as p r e s e n t l y  env isaged.  

t h e  m i n i n g  a rea  no f a u l t s  a r e  e i t h e r  observed o r  i n t e r p r e t e d .  

However, i t  i s  l i k e l y  t h a t  m i n o r  s t r u c t u r a l  d i s t u r b a n c e s ,  p a r t i c u -  

l a r l y  i n  t h e  n a t u r e  o f  l o w  a n n l e  t h r u s t  f a u l t s  a l o n g  t h e  c o a l  

seams, a r e  f a i r l y  common. M a j o r  t h r u s t  f a u l t s  a r e  observed i n  

t h e  f i e l d  s o u t h  o f  S e c t i o n  150+00 i n  t h e  B i g  Weary Ridge a rea .  

on t h e  

W i t h i n  

I n h e r e n t  s t r u c t u r a l  f e a t u r e s  o f  t h e  Kootenay Fo rmat ion  a r e  t y p i c a l  

o f  t hose  found  i n  most  sed imen ta ry  s t r a t i g r a p h i e s .  

show c l a s s i c  c rossbedd ing  and g r a d a t i o n a l  g r a i n  s i z e .  F r a c t u r i n g  

and j o i n t i n g  o f  t h e  mass ive  u n i t s  a r e  i n t e r p r e t e d  f r o m  b o t h  open 

and c a l c i t e - f i l l e d  f i s s u r e s .  The s h a l e s  show c leavages wh ich  a r e  

most p redominate  a t  approx .  45" t o  t h e  bedd ing .  

and s i l t s t o n e s ,  and i n  a few cases t h e  sandstone, show t h i n  s l i c k -  

ensided, 

Most sandstones 

Bo th  t h e  mudstones 

c o a l - f i l l e d  s h r i n k a g e  o r  d e w a t e r i n g  c r a c k s .  
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5 .  Coal Reserves 

5.1 Genera l ,  D e f i n i t i o n s  and C r i t e r i a  

The v a r i o u s  e x p l o r a t i o n  s t a t e s  o f  t h e  d e p o s i t  f r o m  1968 t o  1977 

r e s u l t e d  i n  a number o f  c o a l  r e s e r v e s  c a l c u a l t i o n s  f o r  d i f f e r e n t  

open p i t  a reas  under  c o n s i d e r a t i o n  a t  t h e  t ime ,  as w e l l  as 

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

Based on t h e  p r e v i o u s  and a d d i t i o n a l  e x p l o r a t i o n  work done i n  

t h i s  (1976/77) s t a g e  o f  t h e  p r o j e c t  new c o a l  r e s e r v e s  c a l c u l a t i o n s  

were conducted  w i t h  new parameters  and w i t h i n  boundar ies  a d j u s t e d  

t o  t h e  new requ i remen ts .  

These compr ise  o f  t h e  f o l l o w i n g  "Coal Reserves i n  P l a c e "  

f o r  open c a s t  methods: 

(C.1.P.) 

- B a s e l i n e  S t a t i o n s  OOO+OO and 400+00, 

- above an e l e v a t i o n  o f  1,356 m, e q u i v a l e n t  t o  215 m 

be low t h e  v a l l e y  f l o o r  (on S t a t i o n  250tOO w i t h  a g r a d i e n t  

o f  2/3% up and down t h e  v a l l e y ) ,  and 

- above Seam No. 2 t o  app rox .  Seam No. 22. 

Coal i n  P lace  (C . I .P . )  r e s e r v e  c a l c u l a t i o n s  ( e a s t e r n  f l a n k ,  between 

400tOO and 160+00) o f  t h e  1976/77 F e a s i b i l i t y  Study and t h i s  r e p o r t  
were comp i led  w i t h  t h e  a s s i s t a n c e  o f  g e o l o g i c a l  computor programming 

(Tab le  I I -6 .4 .2 -T7,  page 28). 

G e o l o g i c a l  i n f o r m a t i o n  sou th  o f  B a s e l i n e  S t a t i o n  160+00, however, 

has n o t  y e t  been f e d  i n t o  t h e  databank. 

o f  t h i s  a rea  a r e  based on i n f o r m a t i o n  o b t a i n e d  i n  t h e  p r e f e a s i b i l i t y  

s t a g e  w i t h  t h e  e x c e p t i o n  o f  S e c t i o n  150tOO wh ich  has been d r i l l e d  

i n  d e t a i l  i n  t h e  scope o f  t h e  l a t e s t  e x p l o r a t i o n  program. 

r e s e r v e s  f o r  t h i s  a rea  were r e c a l c u l a t e d  t o  i n c l u d e  c o a l  t o  e l e v a t i o n  

1356 m (Tab les  II-6.4.2-T3 t h r o u g h  T6, pages 29 t h rough  32). 

Coal r e s e r v e s  assessments 

Coal 
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Open Cast  r e s e r v e s  (C. I .P . )  on t h e  wes te rn  f l a n k  were assessed by 

c o n v e n t i o n a l  means on t h e  b a s i s  o f  c r o s s  s e c t i o n  250+00 ( A - 4 . 1 - F l l ) .  

W i t h i n  these  open c a s t  c o a l  r e s e r v e s  ( C . I . P . )  t h e  "Mineab le  Coal 
Reserves-" (R.O.M. = Run o f  Mine r e s e r v e s )  have been b l o c k e d  o u t  

as p e r  m i n i n g  p l a n  and f i n a l  p i t  l i m i t s  ( A l t e r n a t i v e  " 0 " ) .  

Fo r  a l l  c o a l  r e s e r v e  f i g u r e s ,  t h e  same d e f i n i t i o n s  were used as 

a p p l i c a b l e  i n  t h e  U n i t e d  S t a t e s  o f  America ( A v e r i t t ,  1969) and 

i n t r o d u c e d  i n t o  Canada by  B.A. L a t o u r  and L.P. Chr is tmas i n  

1970. 

The f o l l o w i n g  p r i n c i p a l  d e f i n i t i o n s ,  te rms,  parameters and methods 

were a p p l i e d  i n  a l l  1977 onen p i t . r e s e r v e  comou ta t i ons  (See F i g u r e  

I 1  - 6.4.1 - F2, page 23 and Tab le  I 1  - 6 .4 .1  - T1, page 24): 

( a )  O x i d a t i o n  Leve l  = 4.6 m f r o m  s u r f a c e ,  

r e s t r i c t e d  t o  a reas  w i t h  t i l l  cover  

l e s s  t h a n  4.6 m o n l y  

O x i d i z e d  Coal = above o x i d a t i o n  l e v e l  

Unox id i zed  Coal = be low o x i d a t i o n  l e v e l  

( b )  Coal M i n i n g  Member = one o r  more c o a l  s p l i t s  o r  seams o f  

more t h a n  0.6 m t r u e  t h i c k n e s s  each, 

separa ted  by  one o r  more r o c k  p a r t i n g s  

o f  l e s s  t h a n  0.9 m t r u e  t h i c k n e s s  each, 

i d e n t i c a l  w i t h  "Coal i n  P lace /C. I .P . ) " .  

( d )  M i n i n g  Loss = 0.3 ni o f  c o a l  a t  t h e  hang ing  w a l l  o f  
each c o a l  m i n i n g  member 

(e )  Raw Coal (R.C.) = Coal i n  P l a c e  ( b )  minus M i n i n g  Loss (d ) .  

( f )  D i l u t i o n  = 0.15 m o f  r o c k  f r o m  t h e  f o o t w a l l  

( 9 )  Run o f  Mine  Coa l=  Coal i n  P l a c e  (C IP)  minus M i n i n g  Loss 
(R.O.M. ) p l u s  D i l i t i o n  ( b - d t f ) .  
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CATEGORY I N  PLACE 

Coal i n  P lace  1.35 t/bm3 

Rock 2.50 " 

D i l u t i o n  Rock 2.34 " 

Run o f  Mine  1 .43  'I 

TABLE: 11-6.4.1-T1 

SPECIFIC GRAVITIES USED I N  

COAL RESERVES CALCULATIONS & M I N E  PLANNING 

SWELL FACTOR LOOSE 

0.65 0.88 t/bm3 

1.62 'I 

1.52 " 

0.93 ' I  

(h) Waste = Rock t h i c k e r  t h a n  0.9 m between two 

Coal M i n i n g  Members 

( i )  Recovered Waste = Has te  minus D 

( k )  T o t a l  Waste = Waste minus D 

LOSS ( h - f + d )  

l u t i o n  ( h - f )  

l u t i o n  p l u s  M i n i n g  

( p )  Overburden = G l a c i a l  T i l l  and S l c p s  D e b r i s  

Fo r  t h e  purpose o f  e s t i m a t i n g  c o a l  r e s e r v e s  m ineab le  by  any under -  

ground method and l o c a t e d  be low t h e  l e v e l  o f  r e s e r v e s  m ineab le  by 

open c a s t  methods (be low 1.356 m a .s .1 . )  a t r u e  minimum c o a l  s p l i t  

t h i c k n e s s  o f  1 .0  me te r  was a p p l i e d .  Underground c o a l  r e s e r v e s  

were e s t i m a t e d  between B a s e l i n e  S t a t i o n s :  

- O+OO and 430tOO on t h e  e a s t  f l a n k  and 

- O+OO and 400+00 on t h e  west  f l a n k  

and based on Cross -Sec t ion  250+00 (see F i g u r e  I I -5 .3 .2 -F4 on 

page 1 9 ) .  
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5.2  O v e r a l l  Coal P o t e n t i a l  Lrx)  

Tab le  I I -6 .4 .2 -T2 ,  page 27 summarizes t h e  g e o l o g i c a l  r e s e r v e s  o f  t h e  

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

c l a s s i f i c a t i o n  and parameters  as o u t l i n e d  above. 

I n  summary, t h e  t o t a l  c o a l  p o t e n t i a l  (C IP )  i n c l u d i n g  proven, i n d i -  

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

4,513.31 m i  11 i o n  tonnes  

T h i s  r e p r e s e n t s  an i n c r e a s e  o f  a p p r o x i m a t e l y  109%, r e l a t i v e  t o  t h e  

l a s t  e s t i m a t e  completed b y  SCURRY/EMKAY i n  1971. 

I n  c o n s i d e r i n g  t h e  t o t a l  g e o l o g i c a l  i n - p l a c e  r e s e r v e s  i t  must be 

n o t e d  t h a t  t h e r e  i s  a s i g n i f i c a n t  change i n  c o a l  q u a l i t y  f r o m  t h e  

e a s t  t o  t h e  wes te rn  f l a n k  o f  t h e  s y n c l i n e  as i n d i c a t e d  by  t h e  

d r i l l i n g  on Cross -Sec t ion  250tOO. The c o a l  i n t e r s e c t e d  on  t h e  

wes te rn  f l a n k  was p l a c e d  i n  a l o w e r  r a n k  c l a s s i f i c a t i o n  and, 

t h e r e f o r e ,  canno t  as y e t  be c a t e g o r i z e d  as m e t a l l u r g i c a l  c o a l .  

T h e r e f o r e ,  t h e  r e s e r v e  f i g u r e s  shown i n  Tab le  I I -6 .4 .2 -T2,  page 26 

a r e  p r e l i m i n a r i l y  d i v i d e d  i n t o  c o k i n g  and non-cok ing  r e s e r v e s  as 

f o l l  ows : 

Type of Coal L o c a t i o n  

Coal i n  P l a c e  (CIP) 
( i n  1000 's )  M i n i n q  

tonnes  Method 

Cokino Coa l :  E a s t  F lank  - 215m below v a l l e y  f l o o r  562,786 Open c a s t  

E a s t  F lank  - 215m below v a l l e y  f l O O r  1,904,000 Underground 

TOTAL 2,466,786 

B i tuminous  Coal 

assessed 

as N o n - C o m :  West F lank  - 215m below v a l l e y  f1OOr 275,524 
-~ 

Open c a s t  

Ilesi F lank  - 215m below v a l l e y  f l o o r  1,771,000 Underground 

GRAND TOTAL 4.51 3,310 
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TABLE I 1  - 6.4.2 - 7 2  

GEOLOGICAL RESERVES 

( i n  1,000's) 

RATIO CATEGORY COAL IN PLACE - LOCATlOll 

- POTLliTIAl O P E N  P I T  COAL 
(above p i t  b o t t o m  
a t  215m = 7 0 0 ' )  

EAST rlAIIl. 
4 O O t O O  t o  1 6 0 t 0 0  P r o v e n  

160100 t o  lOOtOO P r o v e n  

343,236 t 2,045,742 b d  5 . 7 8  bm3/t 

( 378,353 s t )  (2 ,615,730 byd3)  (6 .86  b y d 3 / s t )  

132,460 t 7011,370 bm3 5 .32  bn13/t 

( 146,015 s t )  ( 3 2 2 , 0 9 5  b y d 3 )  (6 .32  b y d 3 / s t )  

no t  assessed as y e t  IOOtOO t o  OflO+OO I n d i c a t e d  87,090 t 

( 36,000 s t )  

562,786 t _ _  -- SUBTOTAL 
( 620,368 ; t )  - _  -- 

__ .- - -. -- 
WEST FLAI(1: P r o v e n  33,400 t 243,890 bm3 7 . 2 8  bm3/ t  

223160 t o  2 7 6 t 4 0  ( 36,912 s t )  (319,000 b y d 3 )  (8.64 b y d 3 / s t )  

I n f e r r e d  247,040 t w i t h i n  
not  assessed as y e t  ( 266,000 s t )  ono too  to  4 m t o o  

- 

SIUDTL'TAI I n f e r r e d  3,675,000 t ._ -. 
(4,050,000 s t )  

GRAFln 
TOTAL 

A l l  4,513,310 t 
C a t e g o r i e s  (4,974,080 s t l  
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A d e t a i l e d  b reak  down o f  t h e  CIP r e s e r v e s  by  seams and w i t h i n  t h e  

a rea  o f  mine p l a n  A l t e r n a t i v e  

on Tab le  II-6.4.2-T7, page 28. A d d i t i o n a l  "backup" i n f o r m a t i o n  i s  

p r o v i d e d  i n  t a b l e s  A-II-6.4.2-T3 t h r o u a h  T6, pages 29 t h r o u g h  32. 

"D"  ( b l o c k  160+00 t o  400+00) i s  g i v e n  
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518.7 
1,033.4 
202.3 
504.5 
361.5 
802.8 
448.7 
589.6 
469.4 
708.7 
678.1 
772.8 
518.6 
523.4 
803.9 
684.4 
596.8 
668.5 
425.8 
447.7 
95.0 
80.1 

TABLE A - I1 - 6.4.2 - T 7  

SECTION 160+00 t o  400+00 

SEAM 
NO. 

- 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

\VERAGE TRU 
1ICKNESS (m 

1.43 
4.51 
2.34 
8.50 
0.96 
1.85 
2.16 
5.98 
4.83 
7.34 
5.84 
5.09 
3.90 
4.50 
4.57 
3.27 
4.38 
4.12 
2.53 
2.75 
2.22 
2.53 
1 .59 
1.34 

1 

COAL I N  

(m3) 

486.8 
1 5,398.6 
7,703.1 
27,370.4 
1,295.1 
4,778.2 
5,202.3 
17,581.8 
13,283.8 
18,765.9 
14,876.8 
12,489.1 
9,706.3 
9,952.6 
10,049.6 
7,726.4 
11,186.2 
9,617.6 
5,321.2 
6,380.0 
4,148.5 
3,056.7 
678.3 
615.7 

;E (C . I .P . )  

( t )  

679.0 
23,595.3 
11,676.6 
42,896.0 
1,942.8 
7,730.6 
8,245.2 
26,830.2 
20,800.9 
28,584.9 
24,472.3 
20,434.8 
15,457.6 
16.035.6 
16,407.4 
12,110.0 
17,148.3 
14,533.6 
8,829.7 
10,573.0 
6,781.3 
5,172.0 
1,196.4 
1,101.3 

GE? (Source: D a t a b a n k ,  N o v .  11, 1977) 
(m3 and t i n  1000's) 

M I N I F  

(m31 

101.9 
1,193.5 
1,034.2 
2,056.2 
404.1 

1,007.0 
720.7 

1,598.8 
892.4 

1,170.4 
936.0 

1,415.4 
1,354.6 
1,542.8 
1,036.7 
1,045.7 
1,606.0 
1,367.4 
1,193.9 
1,336.0 
848.6 
891.2 
188.3 
158.6 

oss 
(t) 

143.2 
1,865.4 
1,577.6 
3,252.0 
604.2 

1,608.4 
1,147.8 
2,422.4 
1,397.1 
1,796.8 
1,547.0 
2,282.0 
2,157.6 
2,468. 5 
1,688.8 
1,624.7 
2,505.7 
2,094.2 
1,919.4 
2,175.2 
1,374.3 
1,512.7 
330.4 
282.5 

RECOVERED RAW 
COAL (t l  

535.8 
21,729.8 
11,398.2 
39,644.0 
1,338.5 
6,122.1 
7,097.3 
24,407.8 
19,403.7 
26,788.0 
22,925.3 
18,152.7 
13,299.9 
13,567.1 
14,718.5 
10,485.2 
14,642.5 
12,439.3 
6,910.2 
8,397.7 
5,407.0 
3,659.2 
866.0 
818.8 

1,488.6 
1,299.1 
2,558.4 

506.6 
1,133.6 
908.5 

1,978.4 
1,104.0 
1,472.0 
1,142.5 
1,775.2 
1,688.5 
1,921.7 
1,274.5 
1,297.6 
2,010.6 
1,710.1 
1,498.9 
1,667.2 
1,066.2 
1,130.8 
237.4 
201.1 

R.O.M. = 
REC.RAW COAL 
t DIL.ROCK 

666.4 
23,218.5 
11,398.2 
42,202.4 
1,845.2 
7,255.8 
8,005.8 
26,386.2 
20,507.8 
28,260.1 
24,067.9 
19,927.9 
14,988.5 
15,488.8 
15,993.1 
11,782.8 
16,653.2 
14,149.4 
8,409.1 
10,064.9 
6,473.2 
4,790.1 
1,103.4 
1,019.9 

Wedge Wi th in  45" Slopes: 

WASTE 
( I N  PLACE)  

(m3) 

40,854.0 
68,325.2 
66,422.8 
119,912.0 
24,046.1 
50.568.6 
37,952.8 
86,605.9 
71,728.4 
86,329.5 
39,487.7 
62,239.6 
56,875.0 
58,003.9 
82,158.5 
68,561.4 
127,778.7 
88,277.2 
87,866.1 
127,730.8 
75,812.7 
85,598.0 
53,518.5 
76,380.1 

O X I D I Z E 0  RAW 
COAL 

m3 t 

6.8 9.5 
529.2 788.8 
291.1 416.9 
698.3 1,108.3 
24.8 36.7 
59.4 92.3 
53.8 87.5 
169.8 250.3 
174.0 265.2 
111.9 172.0 
199.8 348.6 
99.4 158.9 
136.2 218.4 
146.0 237.8 
96.9 156.2 
34.0 57.1 
112.4 172.3 
60.0 92.0 
44.5 73.9 
25.6 40.5 
20.2 32.6 
24.2 40.6 
6.9 12.5 
13.1 23.4 

REC.WASTE = 
WASTE I . P .  - 
D I L U T I O N  .3 ROCK 

40,802 .8 
67,723.0 
65,904.1 
118,878.6 
23,843.8 
50,064.1 
37,591.3 
85,803.1 
71,279.7 
85,739.9 
39,018.3 
61,530.9 
56,196.9 
57,231 .1 
81,639.9 
68,038.0 
126,978.8 
87,592.8 
87,269.3 
127,062.3 
75,386.9 
85,150.3 
53,423.5 
76.3OO.O 

0T.UASTE = REC.WASTE 
Ox. R.C, t MIN.LOSS 

57,687.8 
58,560.1 
82,764.7 
69,117.8 
128,697.4 
89,020.3 
88,507.8 
128,424.1 
76,255.8 
86,065.8 
53,616.8 
76.741.8 

180,609.8 (Waste) 180,609.8 (Waste) 

R A T I O  
WASTE/ROM 

m3/t 

61.42 
2.99 
5.90 
2.88 
13.15 
7.05 
4.79 
3.32 
3.53 
3.08 
1.67 
3.16 
3.85 
3.78 
5.18 
5.87 
7.73 
6.29 
10.53 
12.76 
11.78 
17.97 
48.59 
74.98 

SEAM NO. 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11  
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 

O v e r b u r d e n :  106,441.6 [Till) 106,441.6 (Till) 106,441.6 (Till) 

3,139.5 4,893.2 2,017,501.8 2,045,742.2 6.1 m 3 / t  12,589.1 31,203.2 334,659.6 2,030,090.9 1-24 88.97 217,672.3 343,235.9 25,100.7 39,779.3 303,456.5 
115 6 t/t\ 1-7A 

, 
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811 

62 



30 

ii 11 - 5.4.2 - 74 - GEOLOGICAL RESERVES 

14.8 

11.3 

6.1 

6.7 

2'1.9 

12.3 

25.1 

31.8 

18.4 

7.7 

14 .5  

11.7 

16.7 

17.6 

~ ~. 
C O X  I N  P 

(8Y03) 

4443255 

3931593 

l i h l P I 7  

1265622 

5445190 

2772420 

5895025 

8884368 

3143894 

812389 

1478711 

1190002 

1605531 

1502268 

I4198506 

BE 
EllNLN' - 

(BY031 
~ 

299815 

296185 

222Ea7 

187778 

182296 

216296 

79181a 

971075 

IZld07 

113889 

101630 

279927 

261334 

85259 

1516112 

IS 
~ - 
36577a 

360126 

27133, 

229089 

222401 

253881 

973333 

I18471 2 

536111 

1389415 

123989 

341511 

318827 

104016 

5534058 

IUHMRl  OF COAL AN0 U A I T i  CALCULATION 

L 

MU COAL 
'ECOYFRTO 
I(TI 
5054998 

3709297 

1391959 

1314970 

6W0731 

3118471 

7W99818 

9654193 

3199434 

925370 

1680038 

1110291 

1639921 

1728751 

~ 

18188242 

~ 

OIL ,  __ 
(Bw3) 
1W908 

147533 

lllZO3 

93883 

91168 

108148 

398956 

485539 

250708 

56445 

50815 

139954 

130568 

42579 

2268163 

__ 
I 

( S T )  

316306 

311421 

z m a  
198106 

192322 

228192 

841797 

1024487 

550094 

120154 

107220 

291324 

215709 

90053 

4785823 

m 
RAW COAL 

+ OiLUTlON (ST1 

5311301 

4020718 

1626191 

15,3076 

5513053 

3346663 

8281515 

10678680 

3749528 

1045524 

1787258 

1405615 

1916630 

18188011 

53,74055 

ZET 
(6Y03) 

18'24636 

z o n z m 9  

21$83325 

9335601 

20!80896 

24194538 

28722602 

a6181219 

4171211 

i o C ~ m i 9  

121114883 

13145343 

2869875 

27482822 

!59999751 

18274726 

20555116 

21872122 

9241712 

2048W48 

m186390 

28323616 

a4291700 

4210503 

9988128 

,2699068 

13005379 

2739207 

27140143 

257731588 

EL 
TOTAL WASTE = 
REC. WASTE 
+ NIN.LOSI(BYD3:  

18576411 

20860301 

22094529 

9129490 

20572044 

24802686 

29121460 

45256775 

4731910 

10102017 

1 2 8 ~ 6 9 a  

13285306 

3000561 

27621102 

252257700 

IOliEO RUL 
ORL ( S T I  

79526 

32985 

- 

35733 

99563 

337324 

195689 

55379 

82181 

3.2812 

951292 

2 
iBm3) 

2963 

3/04 

2222 

6666 

PO368 

25443 

iP26 

4529 

6110 

07809 

WWE OXIDA 

55 
(ST) 

3615 

4518 

2711 

7862 

37048 

31028 

7230 

6607 

, 6 5 1 )  

I07113 

I(LEyLL 
OXIOLZED 
RAW COAL 

75911 

28467 

33022 

91801 

300275 

154651 

48149 

75534 

25358 

8W179 

~ 

OILUTi  

0 
1482 

l7P4 

,111 

3223 

i s l e s  
12722 

2951 

2315 

3056 

45761 

__ 
ROCK - 

i l T i  

3127 

7815 

2344 

5801 

320W 

25843 

5252 

4885 

6448 

96555 

,iiIZEO R.O.R. COAL 
OX. R.C. REC. + 
I .  RX. (171 

79038 

35282 

35366 

98602 

332316 

19150b 

54401 

81419 

31805 

340735 

ROC* 08 
@YO3) 

~ 

133333 

554074 

80741 

167407 

851111 

1977777 

1 9 6 W  

550370 

453889 

100000 

5175146 

it. OB = OB 
15 O I L .  (BY03 

131851 

550370 

80141 

166296 

85,888 

1952592 

183122 

64/40, 

451574 

96944 

5129385 

134816 

554018 

80761 

15a51~ 

864332 

1992960 

209155 

653333 

056203 

103016 

5217194 
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16"t"" BELOW OXIDATION 

+ DILUTIOS ISTi 
O I L  

(ByD41 
~ 

852688 

is __ 

7336334 

c .  OB = 08 
,i OIL. ( 8 ~ 3 1  

21970053 

12.2 

5 . 0  

9.4 

7.7 

7.7 

24.0 

15.0 
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5.3 M ineab le  Coal Reserves (ROM) 

F o r  t h e  purpose o f  t h i s  r e p o r t  t h e  C . I . P .  r e s e r v e s  w i t h  open c a s t  

m i n i n g  p o t e n t i a l  (215 m below v a l l e y  f l o o r )  have been s e t  e q u i v -  

a l e n t  t o  "Run o f  Mine - R.O.M. - Reserves" .  They t h e r e f o r e ,  amount 

t o  a t o t a l  o f :  

( a )  562.786 m i l l i o n  tonnes on t h e  e a s t e r n  f l a n k  

( b )  

(met. c o a l )  

(non met .  c o a l )  

275.524 m i l l i o n  tonnes on t h e  wes te rn  f l a n k  

T h i s  t o t a l  open c a s t  m i n i n g  p o t e n t i a l  can be s u b d i v i d e d  i n t o  

( 1 )  r e s e r v e s  w i t h i n  t h e  boundar ies  o f  t h e  s u r f a c e  mine d e s c r i b e d  

by " A l t e r n a t i v e  D "  on t h e  e a s t  f l a n k ,  

( 2 )  r e s e r v e s  beyond t h e  boundar ies  and p i t  b o t t o m  (172 m) o f  

t h e  " A l t e r n a t i v e  D "  mine, b u t  w i t h  f u r t h e r  open c a s t  

m i n i n g  p o t e n t i a l  ( P i t  b o t t o m  a t  215 m) on t h e  e a s t  f l a n k ,  

( 3 )  r e s e r v e s  w i t h  ooen c a s t  m i n i n g  p o t e n t i a l  ( p i t  b o t t o m  

a t  215 m )  on t h e  west  f l a n k .  

I n  summary, these r e s e r v e s  amount t o :  

( 1 )  220.604 m i l l i o n  tonnes ROM 

( 2 )  342.182 " 

( 3 )  275.524 " 

838.310 m i l l i o n  tonnes 
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Table I I -6.4.3-T1, page 35 i s  a seam by seam summary o f  t h e  (ROM) 

r e s e r v e s  o f  n o n - o x i d i z e d  coa l  i n  " A l t e r n a t i v e  D "  ( t h e  a rea  between 

Sec t ions  160tOO and 400tOO w i t h  a p i t  bot tom o f  172 m below v a l l e y  

f l o o r )  which amount t o  a t o t a l  o f  

220.604 m i l l i o n  tonnes 

The rese rves  f i g u r e s  g i v e n  i n  Table I I -6.4.3-T1, page 35, a r e  based 

on a m i n i n g  member d e f i n i t i o n  wh ich  a l l o w s  f o r  e x t r a c t i o n  o f  seams 

o r  s p l i t s  wh ich  have a minimum t r u e  t h i c k n e s s  o f  0.60 m. 

a c t u a l  m i n i n g  o p e r a t i o n ,  depending on t h e  t y p e  o f  equipment employed, 

t h i n  m i n i n g  members may have t o  be mined as waste and n o t  recovered.  

I n  o r d e r  t o  e s t i m a t e  t h e  e f f e c t  o f  i n c r e a s i n g  t h e  minimum t h i c k n e s s  

on t h e  t o t a l  r e s e r v e s  f i g u r e s  a c a l c u l a t i o n  was made i n  wh ich  coa l  

seams o r  s p l i t s  l e s s  than  1.20 m were exc luded  f r o m  t h e  m ineab le  

rese rves .  The r e s u l t s  o f  t h i s  c a l c u l a t i o n  a r e  reco rded  as f o l l o w s :  

I n  an 

Minimum M i n i n g  Member ROFl Reserves 
True Thickness ( i n  1 ,000 ' s )  

0.60 m 220,604 tonnes 

1.20 m 216,274 tonnes 

D i f f e r e n c e  4,330 tonnes 

The d i f f e r e n c e  o f  4,330,000 tonnes r e p r e s e n t s  a decrease o f  m ineab le  

r e s e r v e s  o f  o n l y  2.0% due t o  t h e  change i n  m i n i n g  member d e f i n i t i o n .  
T h i s  f i g u r e  i s  w e l l  w i t h i n  t h e  t o l e r a n c e  l i m i t s  f o r  r e s e r v e s  c a l c u -  

l a t i o n s  o f  t h i s  magnitude. 

The ROM coa l  r e s e r v e s  as quo ted  i n  d e t a i l  on Table I I -6.4.3-T2, 

page , (220,604,000 tonnes )  f o r  A l t e r n a t i v e  " D " ,  and wh ich  a r e  

comprised o f  t h e  recove red  ROM c o a l  t o  a p i t  bo t tom o f  172 m below 

v a l l e y  f l o o r ,  a r e  burdened w i t h  a combined waste/overburden/oxidized 
coa l  volume o f  721,248,000 bm3. T h i s  corresponds t o  a s p e c i f i c  waste/  

RON r a t i o  o f  

3.27 bm3/ tonne RON 

f o r  t h e  open c a s t  mine under  p l a n n i n g  i n  t h e  F e a s i b i l i t y  Study 
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TABLE I 1  - 6 . 4 . 3 .  - T I  

ALTERNATIVE D 

MINEABLE RESERVES NON-OXIDIZED COAL 
( i n  1 , 0 0 0 ' s )  

SEAM I Coal i n  P l a c e  
I t 

2 
3 
4 
5 
6 
7 
8 

9 
10  
11 
12  
1 3  
14  
15  
16  
17  
1 8  
19  
20 

20273 
9762 

36838 

8538 
6852 

1782 

22953 
17701 
24324 
17053 
17979 
11456 
11039 

6767 
51 11 
4938 
1335 

97 

I 37 I3Iz TOTALS 224,835 

s t  
22347 
10761 
40607 

1964 
941 2 
7553 

25301 
19512 
2681 3 
18798 
19818 
12628 
12168 

7459 
5634 
5443 
1472 

107 
41 

247,838 

Rec. Raw Coal 
t 

18014 
7320 

33892 
1324 
6045 
5840 

19659 
16353 
21416 
15593 
14636 

9304 
8899 
5900 
4124 
3984 
1143 

75 
33 

193,554 

s t  
19857 

8069 
37360 

1459 
6664 
6437 

21670 
18026 
23607 
17188 
161 33 
10256 

9809 
6504 
4546 
4392 
1260 

8 3  
36 

213,356 

Run i 

t 
19967 

9432 
36440 

1720 
8201 
671 5 

22507 
1751 9 
23931 
16855 
17527 
11165 
10749 

6650 
4978 
4809 
1309 

94 
36 

220,604 

Mine 
s t  

2201 0 
10397 
401 6 8  

1896 
9040 
7402 

2481 0 

19311 
26379 
18580 
19320 
12307 
11849 

7330 
5487 
5301 
1443 

104 
40 

243,175 

ROM 
% of  Tota l  

9 . 0 5  
4 .28  

1 6 . 5 2  
0 .78  
3.72 
3.04 

10 .20  
7.94 

10 .85  
7.64 
7.95 
5 .06  
4.87 
3.01 
2.26 
2 .18  
0 .59  
0 .04  
0 .02  

100.00 
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TABLE I1 - 6.4.3 - T2 

MINEABLE RESERVES OF NON-OXIDIZED COAL 

COMPARISON OF 1977 and 1976 FIGURES 

( i n  1000's)  

COAL I N  PLACE 

RECOVERABLE 
R A W  COAL 

RUN-OF-MINE 

*TOTAL WASTE - 
i n c l u d i n g  
o x i d i z e d  coa l  

RATIO 

ELCO MINING LTD;/TECHMAN LTD. 
1977 1976 1976 

A l t .  "D" A1 t. "A"  A l t .  " C "  

224,835 t 162,240 t 123,466 t 
(247,838 s t )  (178,875 s t )  (136,126 s t )  

193,533 t 
(213,356 s t )  

142,472 t 106,690 t 
(157,081 s t )  (177,630 s t )  

220,604 t 158,352 t 118,342 t 
(243,147 s t )  (174,589 s t )  (130,476 s t )  

3 535,443 bm 3 721,248 bm33 792,985 bm 
(934,364 byd ) (1,043,401 byd ) (704,530 byd ) 

3.27 bm3/t 5.00 bm3/t 4.52 bm3/t 

( 3.84 byd3/s t )  ( 5.98 byd3/s t )  ( 5.40 byd3/s t )  

* Ox id ized coa l  reserves  a r e  shown i n  Chapter 11-6.4.7, Tab le  11-6.4.7-T1. 
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The po ten t i a l  o f  the  E l k  River P ro jec t  l i cence  area t o  produce coal 
from underground mining techniques r equ i r e s  a more d e t a i l e d  i n v e s t i -  
ga t ion  than has been undertaken up t o  now. The l a t e s t  assessment 
undertaken by ELCO i n  1977 qives  a t o t a l  underground i n  p lace  reserve  
of 3,675,000,000 t from 215 m below v a l l e y  f l o o r  t o  the bottom of  
the sync l ine .  This f i r jure  covers coal seams and s p l i t s  o f  a m i n i m u m  
true th ickness  of  1 .0  m on ly .  

Using 50% a s  a m i n i n g  recovery the  recoverable  ROM coal reserves  from 
underground sources would amount t o  1,838 mi l l ion  tonnes.  

Due t o  t h e  lack  of  knowledge on coal q u a l i t y  development i n  the  
bottom o f  the sync l ine ,  t h i s  po ten t i a l  has t o  be considered one 
ha l f  meta l lurg ica l  and one ha l f  non meta l lurg ica l  coa l .  

The reserves  mineable by underground methods would be increased i n  
t h e  case  t h a t  the  po ten t i a l  open p i t  mineable coal between 172  m 
and 215 m below va l l ey  f l o o r  would a l s o  be considered underground 
c o a l .  Taking i n t o  account a m i n i m u m  recoverable  seam/spl i t  th ickness  
of  1 .0  m ( t r u e ) ,  an underground m i n i n g  recovery of 50%, and a 10% 
s a f e t y  p i l l a r  below the open c a s t  mine, t h e  r e s u l t i n g  ROM reserves  
(underground) i n  add i t ion  t o  the  above f i g u r e s  would be 

87.392 m i l l i o n  tonnes ( e a s t  f l a n k ,  met. c o a l )  
123.986 mi l l i on  tonnes (west f l a n k ,  non met. c o a l ) .  

211.378 mi l l i on  tonnes 
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5.4 Open P i t  M ineab le  C lean Coal Reserves 

The c o a l s  o f  t h e  E l k  R i v e r  d e p o s i t  have been s u b j e c t e d  

t e n s i v e  q u a l i t y  i n v e s t i g a t i o n ,  and, as a r e s u l t ,  a f i g u r e  o f  62.5% 

o f  t h e  ROM has been e s t a b l i s h e d  as t h e  b a s i c  t o t a l  y i e l d  f i g u r e  on 

a dry b a s i s .  
and, any c l e a n  c o a l  r e s e r v e s  b l o c k e d  o u t  on t h e  p r o p e r t y  were 

computed on t h i s  b a s i s .  

t o  an ex- 

T h i s  c o n v e r t s  t o  a p i t / r a i l  y i e l d  o f  63.0% ( w e t ) ,  

The open p i t  m ineab le  c l e a n  c o a l  r e s e r v e s  s i t u a t e d  on t h e  e a s t  s i d e  

o f  t h e  v a l l e y  ( i . e .  e a s t  f l a n k  o f  t h e  s y n c l i n e )  r e p r e s e n t i n g  b i t u -  

minous c o a l  o f  m e t a l l u r g i c a l  grade a r e  compr ised o f :  

( a )  As p e r  Tab le  I I -6 .4 .6 -T2 ,  page a l ,  t h e  oroven geo lo( r i ca1  

r e s e r v e s  (CIP)  o f  t h e  area  between S e c t i o n s  160tOO and 
400t00, c o v e r i n g  Seams Nos. 2 up t o  No. 24 and down t o  

a l e v e l  o f  215 m approx.  below v a l l e y  f l o o r ,  amount t o  

343.236 m i l l i o n  tonnes .  

I n  t h e  p i t  d imens ions  s e t  f o r  A l t e r n a t i v e  "D"  and 

s i t u a t e d  i n  t h e  same area  ROM r e s e r v e s  were e s t a b l i s h e d  

w i t h  a t o t a l  o f  220.605 m i l l i o n  tonnes .  

The d i f f e r e n c e  between b o t h  t h e  r e s e r v e  f i g u r e s  r e s u l t s  

f rom d i s r e g a r d i n g  C I P  r e s e r v e s  be low t h e  a c t u a l  p i t  
bo t tom a t  172 m, beyond Seam No. 18, and a t  t h e  n o r t h e r n  

and s o u t h e r n  p i t  s l o p e s .  

A p p l y i n g  an average Y i e l d  o f  63% t h e  t o t a l  c l e a n  c o a l  

r e s e r v e s  f o r  t h e  above area  ( c o m p a t i b l e  w i t h  A l t e r n a t i v e  
"0")  amount t o  138.981 m i l l i o n  tonnes  p r o v i d i n g  f o r  a 

l i f e t i m e  o f  t h e  p r o j e c t ,  as under c o n s i d e r a t i o n  i n  t h i s  

r e p o r t ,  o f  37 y e a r s  ( u s i n g  a r a t e  o f  4 Mt /a ,  s t a r t - u p  
p e r i o d  i n c l u d e d ) .  
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P o s s i b i l i t i e s  t o  i n c r e a s e  t h i s  f i g u r e  by  m i n i n g  a h i g h e r  

p r o p o r t i o n  o f  C I P  coa.1, i . e .  e x t e n s i o n  o f  t h e  p i t  t o  

d e p t h  and/or  on i t s  wes te rn  f l a n k ,  however, appear r e s t r i c t e d ,  

because o f  i n c r e a s e d  overburden r a t i o s  and env i ronmen ta l  

e f f e c t s .  

( b )  F o r  t h e  b l o c k  between S e c t i o n s  100+00 and 160+00, Tab le  

I I -6.4.6-T2, page 41, g i v e s  g e o l o g i c a l  C I P  r e s e r v e s  o f  132.46 

m i l l i o n  tonnes  wh ich  i n c l u d e  Seams Nos. 2 t h r o u g h  1 8  down 

t o  a l e v e l  of 215 m approx .  below v a l l e y  f l o o r .  

A p p l y i n g  p r e s e n t  m i n i n g  t e c h n o l o g i e s , i . e .  overburden r a t i o s  

and a p i t  bo t tom as f o r  A l t e r n a t i v e  (172 m),a r e d u c t i o n  

o f  above C I P  r e s e r v e s  by 32.6% approx .  wou ld  r e s u l t .  Under 

such c o n d i t i o n s ,  t h e  ROM r e s e r v e s  o f  t h i s  b l o c k  wou ld  amount 

t o  89.278 m i l l i o n  tonnes, e q u i v a l e n t  t o  56.245 m i l l i o n  tonnes  

o f  c l e a n  c o a l  o r  an a d d i t i o n a l  l i f e t i m e  o f  14  y e a r s  a t  a r a t e  

o f  4 mt /a .  

"D"  

The impac t  o f  t h e  r e s t r i c t i v e  parameters  on t h e  p i t  d imensions 

i n  t h e  d i s t a n t  f u t u r e  (+37 y e a r s )  can n o t  be assessed a t  

p r e s e n t .  I f  a l l  seams up t o  Seam No. 18  a r e  t o  be f u l l y  

mined t o  t h e  l e v e l  o f  215 m (app rox . )  below v a l l e y  f l o o r ,  an 

o v e r a l l  waste/ROM r a t i o  o f  5.32 bm3/t wou ld  be ach ieved .  I n  

such a case t h a t  t h i s  p roves  t o  b e  a c c e p t a b l e  and economical  

i n  t h e  n o t  t o o  d i s t a n t  f u t u r e ,  t h e  f u l l  amount o f  t h e  e s t a b l i s h e d  

C I P  c o a l  c o u l d  be c o n s i d e r e d  as ROM c o a l ,  r e s u l t i n g  i n  an 

i n c r e a s e  o f  c l e a n  c o a l  r e s e r v e s  f o r  an a d d i t i o n a l  l i f e t i m e  o f  

7 y e a r s .  

( c )  The c o a l  r e s e r v e s  i n  t h e  b l o c k  between S e c t i o n s  OOO+OO and 

__ 100+00 a r e  shared w i t h  FORDING COAL LTD. 

C I P  c o a l  i n d i c a t e d  f o r  t h e  area  c o n t r o l l e d  b y  ELCO amounts t o  

87.09 m i l l i o n  tonnes  and i s  compr ised o f  seams up t o  Seam No. 
18 down t o  a l e v e l  o f  215 m be low v a l l e y  f l o o r .  These r e s e r v e s  

c o u l d  be mined b y  open p i t  methods i f  an arrangement w i t h  

FORDING COAL LTD. can be ach ieved .  

The p r o p o r t i o n  o f  
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Again, consider ing a p i t  bottom a s  i n  A l t e rna t ive  "D" ,  t h e  
above C I P  reserves  would be reduced by 32.6% t o  a ROM volume 
o f  58.699 mi l l i on  tonnes,  equiva len t  t o  36.98 mi l l ion  tonnes 
o f  clean coal o r  an add i t iona l  l i f e  time of 9 yea r s  a t  a r a t e  
of 4 Mt/a. 

I n  such case ,  t h e  f u l l  volume of C I P  coal could be mined i n  
f u t u r e  as  ROM c o a l ,  i . e .  f o r  the same reasons descr ibed 
under ( b )  o f  th i s  s e c t i o n ,  c lean  coal reserves  and l i f e  
time could beincreased by another  4 yea r s  approximately.  

The c lean  coal reserves  and l i f e  time as  assessed under items 
( a ) ,  ( b )  and ( c )  o f  t h i s  sec t ion  a r e  summarized i n  Table 11-6.4.6-T2 
and i l l u s t r a t e d  i n  Figure II-6.4;2-F1, pages 41 and 42 r e spec t ive ly .  

From th i s  i t  becomes ev ident  t h a t  t h e  t o t a l  geological  CIP reserves  
of  the  e a s t  f l a n k ,  mineable by open p i t  methods, amount t o  
562.786 mi l l i on  tonnes.  Applying the  parameters o f  mine plan " D "  

f o r  t h e  e n t i r e  area a ROM volume of  368.581 mi l l ion  tonnes r e s u l t s  
which i s  equiva len t  t o  a t o t a l  c lean  coal volume of  232.206 
mi l l ion  tonnes o r  a combined l i f e t i m e  of  60 yea r s  a t  a r a t e  of  4 Mt/a 

Considering poss ib l e  f u t u r e  extension of m i n i n g  beyond t h e  l i m i t s  
set  by the  parameters o f  Al te rna t ive  "0", i n  p a r t i c u l a r  south of 
Sect ion 160+00, the increase  i n  c lean  coal reserves  and l i f e t i m e  
would r e s u l t  i n  g rand  t o t a l s  o f  277.033 mi l l ion  tonnes and 71 y e a r s .  



Sta tus  r 
a )  proven r 
b) proven 

c )  i n d i c a t e d  

TOTAL 

Be tween 
Sect ions 

389+70 
t o  

163+40 

163+40 
t o  

160+00 

160+00 
t o  

1 oo+oo 

1 oo+oo 
t o  

ooo+oo 

400+00 
t o  

ooo+oo 

TABLE I I -6 .4.5-T2 
POTENTIAL OPEN P I T  

R.O.M. AND CLEAN COAL RESERVES (MET. COAL) 

( i n  1000's)  

Run o f  Mine 
R.O.M. 

W i th in  Beyond 
A1 t e r n a t i v e  "D" Parameters 

220,604 t 

(243,175 s t )  

89,278 t 

(98,414 s t )  

58,699 t 

(64,704 st) 

368,581 t 

(406,293 s t )  

122,632 t 
(135,178 s t )  

43,182 t 

(47,610 s t )  

28,391 t 

(31,302 s t )  

194,205 t 

(214,090 s t )  

Clean Coal 

W i t h i n  Beyond 
A1 t e r n a t i v e  "D" Parameters 

C.C .  

138,981 t 

(153,200 s t )  

2,087 t 

(2,300 s t )  

56,245 t 

(62,000 s t )  

36,980 t 

(40,764 s t )  

234,293 t 

(258,264 s t )  

75,171 t 
(82,862 s t )  

27,205 t 

(30,000 s t )  

17,622 t 

(19,429 s t )  

119,998 t 

(132,291 s t )  

T o t a l  

216,239 t '  
:238,362 s t )  

83,450 t 

(92,000 s t )  

54,602 t 

(60,193 s t )  

354,291 t 

(390,555 s t )  



l i t t l e  Weary  
BLOCK MINE PLAN " D "  Ridge 

400+00 
1 6 0 + 0 0  

ELK RIVER 
diverted present 

Potential Open Pit Reserves 

O/C M i n e a b l e  Reserves 
According To Alternative "D" Parameters 

Big W e a r y  
R i d a e  

l N o . 2  
Seam S e a m  S e a m  

B L O C K  
160+00 
loo+ 00 

ELCO MINING L I M I T E D  
ELK R I V E R  COAL P R O J E C T  

O P E N  PIT GEOLOGICAL 
.$ND MINEABLE RESERVES 
( \ ( E a s t  F l a n k )  

mns* CO,"I&I1 

DATE: h O V .  1977 IDRWC NO: L . 6 7 3  

COMPILED'ZC-E L co MI N IN G LIMITED 

2 7ju 
Seam l N 0 . 2  Seam -I I, 0: I 

/No, 18 
c 

BLOCK 
100+00 

/ 

o + o o  A 

l N 0 . 1 8  
S e a m  

1 EGEND 

/No. '2 
S e a m  
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5.5 O x i d i z e d  Coal Reserves 

The o x i d i z e d  c o a l  r e s e r v e s  have been c a l c u l a t e d  o n l y  f o r  A l t e r n a t i v e  

"D"  a rea .  The c r i t e r i a  used f o r  c a l c u l a t i n g  t h e  o x i d i z e d  coa l  

a r e  as o u t l i n e d  i n  c h a p t e r  2.5.1 - i . e .  o x i d i z e d  c o a l  e x i s t s  t o  

a dep th  of  4.6 meters and becomes n e g l i g i b l e  i f  t h e  g l a c i a l  till 

i s  g r e a t e r  t han  4.6 meters.  T h i s  f i g u r e  was e s t a b l i s h e d  by 

o b s e r v a t i o n  and measurement i n  t h e  f i e l d  d u r i n g  s u r f a c e  t r e n c h i n g .  

R a r e l y  was o x i d a t i o n  seen t o  have an e f f e c t  on c o k i n g  q u a l i t y ,  

as determined by t h e  s t a n d a r d  coke -bu t ton  t e s t ,  below 3 meters.  

The amount o f  o x i d i z e d  c o a l  p e r  seam, which has been i n c l u d e d  as 

waste i n  t h e  mineable rese rves  c a l c u l a t i o n s ,  i s  g i v e n  i n  Tab le  
II-6.4.7-T1, page 44, t h e  t o t a l  o f  which i s  5,143,700 tonnes. T h i s  

r e p r e s e n t s  a r e l a t i v e  sma l l  q u a n t i t y  i n  comparison t o  t h e  c l e a n  

c o a l  t o  be produced, i n  p a r t i c u l a r  when t h e  37 y e a r  l i f e t i m e  o f  t h e  

p r o j e c t  i s  cons ide red .  

There fo re ,  t h e  o x i d i z e d  coa l  w i l l  be mined and s t o c k p i l e d  s e p a r a t e l y  

and e v e n t u a l l y  washed i n  o r d e r  t o  use t h e  c l e a n  c o a l  p r o d u c t  

e i t h e r  as a f u e l  f o r  t h e  d r y e r  o r  t o  s e l l  i t  as t h e  case may be. 



SEAM NO. 

1 
2 
3 
4 

5 
6 
7 
8 
9 

10 
11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

24 

TOTAL 

44 

TABLE I1  - 6.4.6 - T1 

OXIDIZED COAL RESERVES IN-PLACE* 
( i n  1,000's) 

OXIDIZED COAL IN PLACE 
t 

9.5 
791.6 
420.8 

1119.6 
51.8 
91.3 
89.3 

250.7 
265.5 
172.1 
400.5 
182.3 
283.3 
272.3 
163.2 
61.8 

178.2 
100.3 

74.6 
44,7 
34.6 
42.7 
16.8 
24.8 

st 

10.5 
872.6 
463.9 

1234.1 

57.1 
100.6 

98.4 
276.3 
292.7 
189.7 
441.5 
201 .o 
312.3 
300.2 
179.9 
68.1 

196.4 
110.6 
82.2 
49.3 

38.1 
47.1 
18.5 
27.3 

% OF 
TOTAL - 

0.2 
15.4 
8.2 

21.8 

1 .o 
1.8 
1.7 
4.9 
5.2 
3.3 
7.8 
3.5 
5.5 
5.3 
3.2 
1.2 
3.5 
1.9 

1.5 
0.9 
0.7 

0.8 
0.3 
0.5 

5143.7 5668,4 

* Source; Databank 

100 ..o 

Essen (Nov., 1977) 

DOC. 12.8 
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6 .  Coal Qual i ty  

6 .1  Object ives  of Coal Q u a l i t y  Work 

From 
i t  was known t h a t :  

s t u d i e s  conducted on t h e  Elk River coal property p r i o r  t o  1975 

0 t h e  open p i t  mineable coal measures on the  e a s t  s i d e  of  
the  va l ley  a r e  made up  by a sequence of var ious coal seams, 

t h e  individual  coal seams a r e  d i f f e r e n t  i n  t h e i r  rank and 
coking p r o p e r t i e s ,  ranging from a cokeab i l i t y  o f  only marginal 
t o  e x c e l l e n t .  

I n  comparison t o  o t h e r  mines opera t ing  i n  the Fernie  Basin where the  
seams being mined a r e  cha rac t e r i zed  by s a t i s f a c t o r y  c o k e a b i l i t y ,  th i s  
i s  only t h e  case on an average bas i s  f o r  the E l k  River coal seams. 

From e a r l i e r  s t u d i e s ,  howcver, i t  had been demonstrated t h a t  t h i s  
shortcoming, could be overcome by means of  blending the d i f f e r e n t  
q u a l i t y  seams. 
the pa r tne r s  o f  the Elk River Coal P ro jec t  t o  i n v e s t i g a t e  the possib- 
i l i t y  of developing t h e  v a s t  coal resources  o f  the property.  

I t  was t h i s  knowledge i n  p a r t i c u l a r ,  which prompted 

For t h e i r  purposes,  however, c e r t a i n  condi t ions  imperat ive f o r  the 
use o f  Elk River coa l s  i n  their s t e e l  m i l l s  had t o  be met: 

0 a low v o l a t i l e  coking coal ( -22% Vol. Matter d . b . )  was 
requi red ,  and 

0 a c o k e a b i l i t y  good enough t o  p a r t l y  rep lace  c e r t a i n  o t h e r  coa l s  
i n  t h e i r  f u t u r e  coke oven blends without d e t e r i o r a t i n g  the 
q u a l i t y  of  t h e  coke produced. 
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To meet t h i s  r e q u i r e m e n t  t h e  . f o l l o w i n g  f a c t s  known f r o m  p r e v i o u s  

s t u d i e s  had t o  be k e p t  i n  mind: 

e t h e  c o a l  seams i n  t h e  l o w e r  p a r t  o f  t h e  c o a l  measures 
( w i t h  f a v o u r a b l e  was te /coa l  r a t i o s )  a r e  c h a r a c t e r i z e d  

by  t h e  d e s i r e d  l o w  v o l a t i l e  m a t t e r  c o n t e n t ,  b u t  b y  

d e f i c i e n t  and u n s a t i s f a c t o r y  c o k e a b i l i t y ,  and 

t h e  c o a l  seams i n  t h e  upper  p a r t  o f  t h e  c o a l  measures 
( w i t h  l e s s  f a v o u r a b l e  waste /coa l  r a t i o s )  a r e  c h a r a c t e r i z e d  

by  t h e  d e s i r e d  good t o  e x c e l l e n t  c o k e a b i l i t y ,  b u t  b y  

u n d e s i r e d  medium t o  h i g h  v o l a t i l e  m a t t e r  c o n t e n t .  

The c o n c l u s i o n  t o  be drawn f rom t h i s  f a c t  i s  t h a t  none o f  t h e  seam 

groups  wou ld  be o f  s a t i s f a c t o r y  q u a l i t y  on t h e i r  own t o  be accep ted  

b y  t h e  consumers and t h a t  t h e  m e t a l l u r g i c a l  c o a l  p o t e n t i a l  o f  t h e  

p r o p e r t y  c o u l d  o n l y  be u t i l i z e d  under  t h e  c o n d i t i o n  t h a t  b o t h  t h e  

seam groups  a r e  mined and t r e a t e d  t o g e t h e r  i n  o r d e r  t o  p roduce an 

a c c e p t a b l e  c o a l  b l e n d  q u a l i t l .  

Tak ing  t h i s  i n t o  accoun t  t h e  c o a l  q u a l i t y  work i n  t h e  scope o f  t h e  

F e a s i b i l i t y  S tudy  and Stage I 1  Repor t  was focused on t h e  f o l l o w i n g  

i terns : 

e e s t a b l i s h i n g  q u a l i t i e s  and p o s s i b l e  v a r i a t i o n s  o f  C I P ,  ROM 
and C lean Coal i n  t h e  proposed p i t  a rea  on  a seam by  seam 

b a s i s ,  

e t h e  s i z e / a s h / g r a v i t y  d i s t r i b u t i o n ,  amount o f  d i l u t i o n ,  and 

a t t r i t i o n  o f  an average ROM c o a l ,  

e p l a n t  y i e l d ,  

e comparing t h i s  d a t a  w i t h  d a t a  f r o m  b u l k  samples t e s t e d  f o r  

c o k e a b i l i t y  ( a t  a s e m i - i n d u s t r i a l  s c a l e )  i n  an e a r l i e r  s t a g e  t o  

de te rm ine  t h e  r e p r e s e n t a t i v e n e s s  o f  t hese  b u l k  samples f o r  

t h e  average o v e r a l l  c o a l  volume t o  be mined, 



rn e s t a b l i s h  average C I P ,  ROM and C C  q u a l i t i e s  t o  be produced 

o v e r  t h e  e n t i r e  l i f e t i m e  o f  t h e  p r o j e c t ,  and 

secu re  by  i n t e r a c t i o n  w i t h  mine  p l a n n i n g  t h a t  t hese  average 

q u a l i t i e s  wou ld  be produced on an annual  o r  

b a s i s .  

even s h o r t e r  t e r m  

The r e s u l t s  o f  t hese  comprehensive s t u d i e s  a r e  summarized i n  t h e  

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



6.2 Raw Coal Oua l iQ  

S ize  F r a c t i o n  

1/4"  x 65 M 
6.35 x 0.2 mm (0.2 m 

(65 M 

The 1976/77 c o a l  q u a l i t y  assessment compr ised o f  a l l  c o a l  a n a l y s i s  
d a t a  r e c e i v e d  i n  t h a t  p e r i o d  a f t e r  t r e a t m e n t  o f  c o a l  samples, 
(A-6.2 - V o l .  I 3 I I ) ,  a c c o r d i n g  t o  t h e  a t t a c h e d  f l o w s h e e t  II-6.5.2.3-G1, 

page 49. Coal sample ana lyses  reco rded  i n  e a r l i e r  e x p l o r a t i o n  p r o -  

grams were a l s o  i n c l u d e d  i n t o  t h i s  assessment where p o s s i b l e .  

G r a v i t y  F r a c t i o n  - 1.5 S . G .  

i n  
1 /4 "  x 65M 

S t r i n g e n t  r e j e c t i o n  c r i t e r i a  were a p p l i e d  t o  a l l  new, and i n  p a r t i c -  

u l a r ,  a l l  a n a l y s i s  d a t a  aenera ted  p r i o r  t o  1975 t o  a s c e r t a i n  a con- 

s i s t e n t  and r e l i a b l e  b a s i s  o f  i n f o r m a t i o n  as shown on below t a b l e  

I 1  - 6.5.4.3 - T1: 

- Ash % 

TABLE I1 - 6.5.4.3 - T1 

Data Basis  f o r  Raw Coal Q u a l i t y  Assessment 

6.35 x 0.2 m 
Size  F r a c t i o n  

- Ash % 
~ 

Sample as Headsample 
Received 

(100%) 

- 1.5 S.G.Wt .% - Sulphur% 
- 1.5-1.6 S.G. 

W t .  % 

Ana lys i s  : - 1 /4 "  x 65 M 
6 . 3 5  x 0.2 mn I W t .  % 

- Vo l .  M % - Sulphur  P, 
- Phosphorus % 
- F . S . I .  
- G-Value 

- co re  recove ry  
(boreholes o n l y )  I I 



SAMPLE w 

BOREHOLE SAMPLE TEST 
PROCEDURE FLOWSHEET 

. . .~ 
DATErSEPT., 1977 

~~~~~ ~~ 

COMPILED BY: ELCO MINING LIMITED 

CRUSH TO 6,3mm Q 
RIFFLE 

I I 

HEADSAMPLE G I  
SCREEN OUT -65 MESH 
TO - 65 MESH 

10 - 30 MESH 
6 0,6 m m  

0 
HARDGROVE 

HEADSAMPLE * 
TO - 60 MESH 

0 
PROXIMATE 
SULPHUR 

FLOAT- SINK-TESTS 

1.5-1,6 

+1,6 

I 

HEADSAMPLE 

PULVERIZE 
TO -60 MESH 

0 
SULPHUR 
ASH 

SULPHUR 
ASH 
MOISTURE 
RETAIN SAMPLE FC 
FLOTATION TESTS 

IWT IWT /WT IWT I 

+ I +  I 
TO -6 MESH TO -6MESH TO-6MESH 
1 335mm 3,35mm = 3,35mm 

6 
PROXIMATE 

0 
PROXIMATE 

6 AZU 6 ASH 
~ 

- - , I  

SULPHUR MOISTURE MOISTURE SULPHUR 

ELK RIVER COAL PROJECT 
1.111" COLUM.. 

MIX A,B,C FOR STELCO. MACERAL ANALYSIS 

MIX A,B FOR FS I : PHOSPHOROUS AND RUHR-DILATOMETER 

I 
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Tab le  I I -6.5.4.5-T1, page 51, r e c o r d s  t h e  averaqe q u a l i t y  f e a t u r e s  

o f  raw c o a l  ( C I P )  on a seam b y  seam assessment f r o m  a l l  a n a l y s i s  d a t a  

a v a i l a b l e  between S e c t i o n s  160tOO and 400+00, wh ich  cove rs  t h e  open 

p i t  m i n i n g  a rea  ( A l t e r n a t i v e  "0" )  under  c o n s i d e r a t i o n  i n  t h i s  r e p o r t .  

Beyond t h a t ,  t h e  i n d i v i d u a l  d a t a  have been i n v e s t i g a t e d  w i t h  r e s p e c t  t o  

v a r i a t i o n  and s t a n h a r d  d e v i a t i o n .  

The r e s u l t s  o f  t h i s  assessment can be summarized as f o l l o w s :  

0 A c c o r d i n g  t o  t h e  b o r e h o l e  samples, t h e  c o a l  i n  p l a c e  ( C I P )  

The we igh ted  average o f  t h e  m ineab le  

___ raw c o a l  ash f o r  t h e  i n d i v i d u a l  seams, averages w i t h i n  a 

ranae  o f  19  and 36%. 

C I P  r e s e r v e s  amounts t o  25.1% (compare g raph  II-6.5.4.5-G2, 

page 5 2 ) .  

The e lemen ta ry  s t a t i s t i c s  per fo rmed on t h e  C I P  raw c o a l  ash 

i n d i c a t e  ex t reme v a r i a b i l i t y ,  which,  however, compensates 

each o t h e r  t o  a c o n s i d e r a b l e  e x t e n t  when t h e  average o f  t h e  

m ineab le  C I P  r e s e r v e s  i s  t a k e n  i n t o  account .  Fo r  t h i s ,  95% 

c o n f i d e n c e  l i m i t s  were c a l c u l a t e d  w i t h  o n l y  +1.2% - a t  a 

s t a n d a r d  d e v i a t i o n  o f  sigma = 9.9%. The 1 . 5  S.G. cum. f l o a t  

r e c o v e r y  o f  t h e  i n d i v i d u a l  seams and t h e  m ineab le  C I P  r e s e r v e s  

v a r y  a c c o r d i n g l y .  

@ I n  comparison,the 1.5 S.G. cum. f l o a t  ash  p roves  t o  be 

much more c o n s t a n t  f o r  t h e  i n d i v i d u a l  seams as w e l l  as on 

a C I P  average. 

18  w i t h  a 7 .1% t o  8.5% (d .b . ) ,  b u t  d i m i n i s h e s  w i t h  t h e  

i n c r e a s i n g  seam numbers t o  a l e v e l  o f  5.0% t o  5.5% ( d . b . ) .  

It i s  r e l a t i v e l y  h i g h  f o r  Seams Nos. 2 t h r o u g h  

The we igh ted  average of t h e  m ineab le  C I P  r e s e r v e s  w a s ' c a l c u -  

l a t e d  t o  be 7.1% ash w i t h  a 95% c o n f i d e n c e  l i m i t s  o f  + - 0.13% 

ash o n l y .  
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can! 
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2 
3 
4 
5 
5 
7 
8 
9 
0 
1 
2 
3 
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I 5  

16 

17 
18 

- 

8 . 7  
7.1 
7 .6  
- 
8.4 
8 . 3  
7 . 4  
7 . 5  
E. . 3 

5 . 5  
6 . 7  
6 . 5  
5 . 9  
5 . 5  
5 .1  
5 . 5  
5 .1  

I 

(verage 
8ea.n 
i i c k n e s s  
( f e e t )  

1 7 . 0  
9 .1  

2 8 . 8  
- 
f i .0  
9 .8  

27 .7  
20 .1  
26.a 
2 6 . 3  
2 0 . 3  
1 5 . 3  
19.8 
2 1 . 3  
15.1 
1 8 . 7  
1 6 . 4  

2 1 . 5  o.:g 

21.5 0 . 5 6  
2 0 . 5  0 . 4 9  
- - 

20.3  0 . 7 0  
2 1 . 3  0.62 
2 1 . 2  0 . 5 6  
21 .1  0 .52  
22.3 0 . 4 7  
2 4 . 7  0 . 7 6  
2 5 . 2  0.81 
2 6 . 5  0 . 3 4  
23.0 0 . 7 8  
28.6 0 .77  
2 9 . 3  0.83 
3 0 . 8  0.86 
32 .0  0.75 

iot.1 
C.I.?. 

f i S i  
l ( d . 2 .  ) 

23. :  
21 .7  
2 5 . i  
- 

2 2 . 2  
2 8 . 8  
22 .2  
24 .1  
1a .o  
2 8 . 5  
2 9 . 5  
31.1 
2 9 . 5  

3'5.: 
19.5 
2 5 . 2  
21.1 

21 .2  
23 .9  
18.0 
1 7 . 5  
1 7 . 5  
1 8 . 2  
1 1 . 2  
1 7 . 4  
1 3 . 9  
1 6 . 9  
18.3 
22 .3  
21.1 
23.4 
16 .2  
19.5 
1 5 . 9  

~ 

1 
1 

"), 

TABLE: 11 - 6 . 5 . 4 . 5 .  - T1 

0 . 5 3  
0.5; 

0,:s 
0 . 7 2  
0 . E 7  
c .52  
C . S i  

0.55 
0 .51  
0 . 7 3  
0 . 7 4  
9.00 
0.3: 
3 . 7 3  
3.53 
0 . 6 2  
0 .62  

AVERAGE QUALITY OF E L K  R I V E R  R,W COAL ( C I P )  

(Sumnary of  a l l  E x p l o r a t i o n  Programs between Sec t ions  160tOO and 400tOO) 

1 , 0 3 5  
1 .031  

0 
- 
0 

0 
0 
0 
0 

1 . a 2 9  
1 . 0 3 2  
1 ,056 
1 .071  
1 . 0 7 1  
1 . 0 6 3  
1 . 0 7 2  
1 .060  

T o r a l  
:It , ": 

8 6 . 3  
5 7 . 6  
e3.8 
8 5 . 5  
59 . 2  
e 6 . i  
85.4 
39 .1  
86 .6  
8 2 . 5  
83 .1  
6 5 . 6  
6 7 . 6  
E 5 . 3  
87.1 
8 7 . 5  
8 4 . 9  

32 .66  
42 .07  
35.62 
1 2 . 0 5  
3 4 . 7 1  
31 .82  
4 2 . 5 6  
4 4 . 7 4  
5 4 . 7 5  
3 8 . 3 9  
39 .34  
32 .49  
32 .72  
30.71 
3 5 . 1 3  
38.49 
4 5 . 0 9  

- 
:1t.:: 

- 
7 1 . 4  
7 5 . 3  
6 5 . 2  
- 

71 .6 
6 1 . 7  
69 .9  
6 7 . 0  
75 .6  
60 .9  
5 9 . 9  
58.1 
5 2 . 6  
5 2 . 4  
75 .0  
69.5 
74 .0  

q 1 . 5  ! 
'>vl , I,;:" 

. cun. Floi  
hosphorus 

( d . b . )  
i 

0 . 0 2  
0 . 0 5  
0.03 
- 

0.06 
0 . 0 2  
0.05 
0.04 
0 . 0 3  
0 . 0 4  
0.04 
0 . 0 6  
0 . 0 4  
0.03 

0.03 
0.04 
0 . 0 4  

- 
. S . I .  R a t i o  

1 ,5/1,5-1.6S.G I - V a l u e  t . ". 

- 
13.7 
1 2 . 4  
1 4 . 2  
1 1 . 5  
1 0 . 8  
13 .9  
1 4 . 6  
1 0 . 9  
13.4 
1 7 . 5  
16 .5  
14 .4  
l 2 . i  
11 . ;  
12.5 
1 2 . i  
15 . '  

- 
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0 The cum. 1 . 5  S.G. f l o a t  v o l a t i l e  m a t t e r s  (d.a.b.)  average 

20% t o  21% f o r  Seams No. 2 t h r o u g h  8 and i n c r e a s e  t o  32% 

w i t h  r i s i n g  seam numbers. 

A l l  m ineab le  C I P  r e s e r v e s  average 23.1% w i t h  o v e r a l l  95% 

c o n f i d e n c e  l i m i t s  o f  + - 0.16%. 

0 The cum. 1.5 S.G. f l o a t  s u l p h u r  c o n t e n t s  (d .b . )  v a r y  on a 

seam by seam b a s i s  between 0.47% (Seam No. 1 0 )  and 0.86% 

(Seam No. 17)  and average 0.6% f o r  a l l  mineable C I P  r e s e r v e s .  

Seams Nos. 2 t h r o u g h  10 a r e  below t h i s  average, whereas, t h e  

upper  seams a r e  above t h i s  average. 

A l though  t h e  s tandard  d e v i a t i o n s  f o r  t h e  i n d i v i d u a l  seams 

appear r e l a t i v e l y  h i g h ,  t h e  mineable C I P  r e s e r v e s  have 95% 

c o n f i d e n c e  l i m i t s  o f  + - 0.014%. 

degree o f  p r e d i c t a b i l i t y  o f  s u l p h u r  grade. 

T h i s  p r o v i d e s  a s a t i s f a c t o r y  

0 The cum. 1.5 S.G. f l o a t  phosphorus c o n t e n t  (d .b . )  e x h i b i t s  

t h e  l o w e s t  degree o f  con f i dence .  

C I P  rese rves  amounts t o  0.04% w i t h  95% con f idence  l i m i t s  o f  

+ 0.003%. 

The average o f  t h e  m ineab le  

- 

T h i s  i s  o b v i o u s l y  due t o  t h e  h i g h l y  e r r a t i c  d i s t r i b u t i o n  o f  

phosphorus t h r o u g h o u t  t h e  e n t i r e  d e p o s i t .  

Double-check analyses c a r r i e d  o u t  i n  Europe, however, i n d i c a t e  

t h a t  Canadian ana lyses  show a phosphorus c o n t e n t  by approx.  

1 / 3  h i g h e r  than  reco rded  i n  Europe. There fo re ,  keeping t h e  

f u t u r e  p r o d u c t  q u a l i t y  w i t h i n  s p e c i f i c a t i o n s  o f  (0.07% P 

( d . b . )  shou ld  p rove  t o  be more easy than  expected a c c o r d i n g  

t o  t h e  e x i s t i n g  b a s i s  of  a n a l y s i s  d a t a .  
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0 Regard ing  t h e  Free  S w e l l i n q  Index  o f  t h e  v a r i o u s  seams, two 

Seam Nos. groups can be c l e a r l y  d e f i n e d  and d i s t i n g u i s h e d .  

4 t h r o u g h  10, w i t h  an average o f  4 t o  5 F.S.I. i n  t h e  cum. 
1.5 S.G. f l o a t ,  i n d i c a t e  a l o w  t o  moderate c o k e a b i l i t y .  I n  

comparison, Seams Nos. 2 and 3, as w e l l  as Nos. 11 t h r o u g h  1 8  

w i t h  an average o f  7-1/2 t o  8-1/2 F.S.I. i n d i c a t e  good t o  

v e r y  good c o k e a b i l i t y .  

The o v e r a l l  m ineab le  CIP r e s e r v e s  i n d i c a t e  an a c c e p t a b l e  

c o k e a b i l i t y  w i t h  a we igh ted  F.S.I. average o f  6, and 95% 

c o n f i d e n c e  l i m i t s  o f  + 0.12. These f i g u r e s ,  however, a r e  

o n l y  s t a t i s t i c a l  and n o t  measureable i n  p r a c t i c e .  
- 

0 The G-Value r e p r e s e n t s  a parameter  used b y  European s t e e l m i l l s  

t o  assess t h e  c o k i n g  p r o p e r t i e s  o f  a m e t a l l u r g i c a l  c o a l .  T h i s  

parameter  i s  e s t a b l i s h e d  by  means o f  t h e  RUHR-di latometer and 

combines t h e  r e a d i n g s  o f  s e v e r a l  measurements conducted  

w i t h  t h i s  d e v i c e .  

In genera l ,  a G-Value o f  + 0 .9  i n d i c a t e s  a s a t i s f a c t o r y  coke- 

a b i l i t y  o f  a m e t a l l u r g i c a l  c o a l .  

W i th  r e f e r e n c e  t o  t h e  d i l a t o m e t e r  t e s t s  conducted  w i t h  t h e  

E l k  R i v e r  c o a l  samples, a s a t i s f a c t o r y  o r  good G-Value between 

1.031 and 0.1072 c o u l d  be e s t a b l i s h e d  f o r  Seams Nos. 2, 3 and 

11 t h r o u g h  18. 

In comparison, no G-Value c o u l d  be assessed f o r  Seams Nos. 4 

t h r o u g h  10  due t o  l a c k  o f  s u f f i c i e n t  c o k i n g  c a p a c i t y  o f  

t hese  seams. 

S e m i - i n d u s t r i a l  c o k i n g  t e s t s  conducted  i n  1975/76 i n d i c a t e ,  

however, t h a t  t h e s e  seams i n  f a c t  do have a r e s t r i c t e d ,  

"dormant" c o k e a b i l i t y  wh ich  can be a c t i v a t e d  when these  seam 

c o a l s  a r e  b lended  w i t h  c o a l s  o f  good c o k e a b i l i t y .  
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S u b s t a n t i a l  e f f o r t s  have been under taken  i n  t h e  1976/77 q u a l i t y  

assessments t o  i n v e s t i g a t e  p o s s i b l e  t r e n d s  o f  t h e  q u a l i t y  parameters 

f o r  t h e  i n d i v i d u a l  seams a l o n g  t h e i r  s t r i k e  and d i p .  

t h i s  comprehensive s t u d y  can be summarized t o  t h e  e f f e c t  t h a t  i n  

genera l  t h e r e  does n o t  e x i s t  any t r e n d  i n  t h e  c o a l  q u a l i t y  f e a t u r e s  

w i t h i n  any seam o r  w i t h i n  t h e  open p i t  m i n i n g  area  under  c o n s i d e r a t i o n .  

The r e s u l t  o f  

Any c o a l  a n a l y s i s  r e s u l t s  and c o n c l u s i o n s  drawn s o  f a r ,  m e r e l y  

r e f e r  t o  d r i l l  samples, wh ich  r e p r e s e n t  t h e  q u a l i t y  f e a t u r e s  o f  t h e  

raw c o a l  i n  p l a c e  (CIP). To a r r i v e  a t  an e s t i m a t e  o f  t h e  q u a l i t y  

f e a t u r e s  o f  a run -o f -m ine  ( R O M )  c o a l ,  t h e  C I P  c o a l  q u a l i t i e s  have 

been assessed under  c o n s i d e r a t i o n  o f  D o s s i b l e  l i l i n l n g  loss  and d i l u t i o n .  

The f i r s t  s t e p  was a comparison o f  t h e  b o r e s m n l e  averaqe q u a l i t i e s  

( T a b l e  I I -6.5.4.5-T1, page 51 )  w i t h :  

0 1975/76 channel  samples t a k e n  f r o m  i n d i v i d u a l  seams wh ich  

and ana lysed  a c c o r d i n g  t o  t h e  b o r e  
i n c l u d e  0.15 m o f  d i l u t i o n  f r o m  t h e  f o o t w a l l  o f  

each seam/seam s p l i t ,  

sample f l o w  shee t  ( I I -6.5.2.3-G1, page 491, and 

0 1975/76 b u l k  samples t a k e n  f r o m  t h e  same l o c a t i o n  as t h e  

channel  samples, w i th  t h e  same amount o f  d i l u t i o n ,  and washed 

i n  a p i l o t  p l a n t .  

T h i s  comparison s t u d y  i n d i c a t e d  t h a t  a l l  t h e  channel  samples ana lyses  

a r e  w i t h i n  t h e  95% con f idence  l i m i t s  e s t a b l i s h e d  f o r  t h e  d r i l l  c o r e  

samples a c r o s s  t h e  d e p o s i t .  

From t h i s  i t  becomes e v i d e n t  t h a t  t h e  b u l k  samples e x t r a c t e d  i n  

1975/76 a r e  r e p r e s e n t a t i v e  o f  t h e  e n t i r e  d e p o s i t  and t h e i r  a n a l y s i s  
- r e s u l t s ,  t h e r e f o r e ,  wou ld  r e p r e s e n t  a r e l i a b l e  b a s i s  f o r  a l l  f u t u r e  

q u a l i t y  assessments, i n  p a r t i c u l a r  w i t h  r e g a r d  t o  

0 s i z e / a s h / g r a v i t y  d i s t r i b u t i o n ,  

0 amount o f  d i l u t i o n ,  

0 p l a n t  y i e l d ,  and 
0 c l e a n  c o a l  q u a l i t y .  



M i n i n g  t h e  m u l t i p l e  seam d e p o s i t  w i l l  i n v o l v e ,  t o  a s u b s t a n t i a l  

e x t e n t ,  r o c k  c o n t a m i n a t i o n  o f  t h e  run -o f -m ine  ( R O N )  c o a l .  

To q u a l i f y  t h i s  i n f l u e n c e ,  d i l u t i o n /  run-o f -mine  a s h / y i e l d  c a l c u -  

l a t i o n s  were c a r r i e d  o u t  f o r  t h e  m ineab le  C I P  r e s e r v e s  on a seam 

by seam bas is ,  by  t a k i n g  i n t o  accoun t  0.15 m d i l u t i o n  (75% ash )  

and 0.30 ni m i n i n g  l o s s  f o r  each m i n i n g  member. 

T h i s  r e s u l t e d  i n  t h e  f o l l o w i n g  comparison 

C . I . P .  P l a n  " 0 "  1 975/76 
Core S. R.O.M. B u l k  S .  

ana lyzed  Reserves ana lyzed  
comouted 

Ash % 25.1 29 33 

Y i e l d  
W t .  % 67.1 * 69 62.5 
( d . b . )  

7.1 '"  C lean Coal 
Ash % 9 .5  9 .5  

* 
Cum. 1.5 S.G. F l o a t  o f  + 0.2 mm f r a c t i o n  

C o n s i d e r i n g  t h e  ' !P lan  D Reserves" as computed somewhat o p t i m i s t i c  

t h e  f u t u r e  o v e r a l l  ROM c o a l  ash and p l a n t  r e c n v e r y  were e s t a b l i s h e d  

w i t h  

33% Ash i n  ROM Coal, 
62.5% P lan t  Y i e l d  ( d . b . ) ,  a t  

9.5% Ash i n  Clean Coal P roduc t  

The above r e s u l t s ,  however, s t i l l  appear amenable t o  f u r t h e r  improve- 
ment by  means o f  c a r e f u l  m in ing ,  h a n d l i n g ,  s c r e e n i n g  and c r u s h i n g  t h e  

ROM c o a l .  I n d u s t r i a l  s i z e  b r e a k e r  and a t t r i t i o n  t e s t s ,  c 4 r r i e d  Out 

w i t h  b u l k  sample i n  1976/77, i n d i c a t e  t h e  f o l l o w i n g  p o s s i b l e  range  o f  
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y i e l d  inc rease  t h a t  can be expected from var ious  amounts of  breaker  
r e j e c t :  

P l an t  Feed 
a f t e r  

4.8% 15% 
ROM breaker  r e j e c t  

Ash % ( d . b . )  30-33 28-31 22-26 

Yield % ( d . b . )  67-62.5 70.0-63.6 78.5-73.5 

The ac tua l  SizelAshlGravi ty  d i s t r i b u t i o n  o f  the ROE1 coal w i l l  remain 
unknown u n t i l  experienced i n  t h e  f u t u r e  ope ra t ion .  The fol lowing 
t a b l e ,  ( I I -6 .5 .4 .10-T1),  e x h i b i t s  t h e  parameters a s  obtained from the  
1975/76 bulk sample. These however, do  n o t  r e f l e c t  the impact of  
f u t u r e  mining and handl ing .  

Table I 1  - 6.5.4.10 - T1 
Size/Cravity/Ash - Distribution o f  ROM Coal 

(1975/76 B u l k  Samples, Coiiiposite " C " )  

Gravity -1, 5 S.G. 1 , s  - 1,8 S.G. + 1,8 S.G. T o t a l  

S i ze  wt.% A s h  % wt.X A s h  % wt.% Ash % wt.% A s h  % 
( d . b . )  ( d . b . 1  ( d . b . )  ( d . b . )  

120-12.7 nm 6.1 8.7 1 . I  38.9 9.8 81.4 17 52.6 
(4"  - 1 /2 " )  (36.0) (6.2) (57.8) (100) 

12.7-0,6 mi 29.2 7.0 4.2 34.0 16.6 79.8 50 33.4 
(1/2" - 28M) (58.3) ( 8 . 6 )  (33.1) (100) 

0.6 - 0.2 mm 11.0 5.6 1.3 34.3 2.7 76.1 15 20.9 
(28  - 65 M) (73 .1)  (8 .9 )  (18.0) (100) 

-0,2 n 18.0 18.5 
( -  65 M) 

18 18.5 

-1 TOTAL 6.6 34.9 29.1 80.0 100 32.1 
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Regardless o f  t h i s  r e s e r v a t i o n ,  t he  above t a b l e  i n d i c a t e s  t h a t  t he  
f u t u r e  ROM coal would be cha rac t e r i zed  by:  

0 a medium s i z e d  proport ion of middlings i n  the  1 .5  - 1.8 S.G. 
range ( 6 . 2  - 8 . 9  w t . % ) ,  

0 a medium ash conten t  i n  t he  c lean  coal - 1 .5  S.G. 
( 5 . 6  - 8.7% a s h )  

0 a medium ash conten t  in  the minus 0.2 mm f r a c t i o n s  (18.5% a s h ) .  

Increased a t t e n t i o n ,  t h e r e f o r e ,  wi l l  have t o  be paid t o  the  l i b e r a t i o n  
and sepa ra t ion  of middlings and u l t r a f i n e s  in  planning and designing 
t h e  prepara t ion  p l a n t .  
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6.3 B l e n d i n g  Requirements and B lends  

It becomes e v i d e n t  i n  more d e t a i l  i n  Tab le  I I - 6 . 5 . 4 . 5 T 1 ,  page 60 ,  

t h a t  t h e  raw c o a l  c h a r a c t e r i s t i c s ,  as w e l l  as t h e  c o k i n g  p r o p e r t i e s  

o f  t h e  v a r i o u s  seams under c o n s i d e r a t i o n ,  a r e  d i f f e r e n t  t o  a c o n s i d -  

e r a b l e  e x t e n t .  

T h i s  i s  a p p l i c a b l e  i n  p a r t i c u l a r  t o :  

0 t h e  v o l a t i l e  m a t t e r  c o n t e n t  i n  a c l e a n  c o a l  (1.5 S .G.  

f l o a t ) ,  v a r y i n g  between 21% (d .a .b . )  approx .  i n  Seams 

Nos. 2 t h r o u g h  10, and, 27% (d .a .b . )  approx .  i n  Seams 

Nos. 11 t h r o u g h  18. 

0 t h e  c o k i n g  p r o p e r t i e s  o f  t h e  same c o a l ,  b e i n g  f u n d a m e n t a l l y  

d i f f e r e n t  between Seams Nos. 4 t h r o u g h  1 0  (F.S.I. = 4-1/2, 
G-Value = 0) ,  and, a l l  t h e  o t h e r  seams ( F . S . I .  = 8, G-Value 

= 1.05 a p p r o x . ) .  

It can be seen t h a t  t h e  q u a l i t y  c h a r a c t e r i s t i c s  and c o k i n g  p r o p e r t i e s  

o f  t h e  E l k  R i v e r  c o a l  seams d i v i d e  i n t o  two separa te  and d i s t i n c t  groups. 

C o n s i d e r i n g  t h e  c o n d i t i o n s  as o u t l i n e d  i n  c h a p t e r  6.1, n e i t h e r  o f  t hese  

seam groups  c o u l d  a l o n e  meet t h e  r e q u i r e m e n t s  o f  t h e  p a r t n e r s  n o r  make 

t h e  e a r l y  development and u t i l i z a t i o n  o f  t h e  E l k  R i v e r  d e p o s i t  f e a s i b l e .  

However, c o k e a b i l i t y  t e s t s  c a r r i e d  o u t  i n  1975/76 have proven t o  a 

s a t i s f a c t o r y  e x t e n t  t h a t  a c l e a n  c o a l  p r o d u c t  o b t a i n e d  f r o m  a compos i te  

ROM c o a l  ( A l t e r n a t i v e s  "A"  and "C") compr ised o f  a l l  t h e  seams a t  

p r o p o r t i o n s  as o c c u r i n g  i n  t h e  d e p o s i t ,  wou ld  r e p r e s e n t  a m e t a l l u r g i c a l  

c o a l  o f  good b l e n d i n g  p o t e n t i a l  and be a c c e p t a b l e  t o  t h e  p a r t n e r s  i n  

t h e  p r o j e c t  and o t h e r  p o t e n t i a l  consumers. 

There fo re ,  t h e  m in ing ,  t r e a t m e n t  and add ing  o f  t h e  upper  seams o f  

t h e  d e p o s i t  (Nos. 11 t h r o u g h  1 8 )  t o  an o v e r a l l  b l e n d  r e p r e s e n t s  an 

i n d i s p e n s a b l e  n e c e s s i t y  f o r  t h e  p r o j e c t ,  and, u n f a v o u r a b l e  i m p l i c a t i o n s  

on t h e  env i ronmen t  ( i n c r e m e n t a l  and temporary  d i v e r s i o n  o f  t h e  E l k  

R i v e r  meandering i n  t h e  upper  seam group o u t c r o p  a r e a )  caused by  t h i s ,  

w i l l  have t o  be taken  i n t o  accoun t  i f  t h e  p r o j e c t  s h o u l d  be implemented. 
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T A B L E  ' 11-6.5.4.5-T1 

AVERAGE Q U A L I T Y  OF E L K  R I V E R  RAW COAL 
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I n  a d d i t i o n ,  t h e  p a r t n e r s  i n  t h e  E l k  R i v e r  c o a l  p r o j e c t  and any 

o t h e r  consumers o f  i t s  c l e a n  c o a l  p r o d u c t  wou ld  o n l y  accep t  a 

homogenous p r o d u c t  whose q u a l i t y  c h a r a c t e r i s t i c s  wou ld  be main- 

t a i n e d  and n o t  change or  v a r y  s u b s t a n t i a l l y ,  o v e r  t h e  l i f e t i m e  o f  
t h e  p r o j e c t ,  d u r i n g  t h e  p e r i o d  o f  a d e l i v e r y  c o n t r a c t ,  o r ,  even 

on a m o n t h l y  o r  d a i l y  b a s i s .  

I n  o r d e r  t o  meet t h e s e  fundamental  requ i remen ts ,  i . e .  " p r o v i d i n g  a 

homogenous p r o d u c t  o f  a c o n s t a n t  m e t a l l u r g i c a l  g rade" ,  b l e n d i n g  

o f  t h e  ROM c o a l  i s  r e q u i r e d  b e f o r e  t r e a t m e n t  i 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  seams w i l l  be mined w i t h i n  a c e r t a i n  m i n i n g  p e r i o d ,  d u r i n g  

wh ich  a r e p r e s e n t a t i v e  i nc remen t  i s  produced, r e f l e c t i n g  t h e  average 

q u a l i t y  c o m p o s i t i o n  o f  t h e  e n t i r e  d e p o s i t .  T h i s  q u a n t i t y  i s  homo- 

gen ized  on a b l e n d i n g  bed o f  a p p r o p r i a t e  s i z e .  By r e c l a i m i n g  t h e  

homogenized c o a l  and f e e d i n g  i t  i n t o  t h e  p r e p a r a t i o n  p l a n t  a c l e a n  

c o a l  i s  produced w h i h q  has a q u a l i t y  c o r r e s p o n d i n g  t o  t h e  average 

c o m p o s i t i o n  o f  t h e  d e p o s i t .  

The re fo re ,  m i n i n g  i s  p lanned  and schedu led  i n  such a way t h a t  

The average c o m p o s i t i o n  o f  t h e  d e p o s i t ,  i n  terms o f  t h e  average c l e a n  

c o a l  seam q u a l i t i e s  as  r e c o r d e d  i n  t a b l e  I I -6.5.4.5-T1, page 51, 

i s  p roduced by  b l e n d i n g  t h e  seams i n  p r o p o r t i o n s  as o c c u r i n g  i n  t h e  

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

c o a l  s p e c i f i c a t i o n s  as e s t a b l i s h e d  on t h e  b a s i s  o f  t h i s  b l e n d i n g  

scheme: 

0 Ash (d .b . )  9.5% max. 

T o t a l  M o i s t u r e  6-8% (8 .0% max.) 

0 V o l .  M a t t e r s  (d .b . )  22.0% approx .  

0 Su lphur  (d.b.)  0.7% niax. 

Phosphorus (d .b . )  0.045% approx .  

0 Free S w e l l i n g  Index  5-1/2 min .  
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I n  o r d e r  t o  guarantee t h e  above s p e c i f i c a t i o n s  on a l o n g  as w e l l  as a 

s h o r t  t e rm bas is ,  m-ine p l a n n i n g  was conducted such t h a t  t h e  v a r i o u s  

i nc remen ta l  seam q u a n t i t i e s  would be mined on a schedule t h a t  c o u l d  

a p p r o p r i a t e l y  meet b l e n d i n g  requ i remen ts .  

The r e s u l t  of  t h i s  e x e r c i s e  r e f l e c t e d  i n  Table I I -6.5.5.4-T2, 

page 63, i n d i c a t e s  t h a t  t h e  t a r g e t  s p e c i f i c a t i o n s  can be met i f  t h e  

v a r i o u s  seam groups ( i n c l u d i n g  t h e  upper seams o f  t h e  sequence) a r e  

mined and b lended i n  p r o p o r t i o n s  as i n d i c a t e d  on t h e  bo t tom o f  t h e  

t a b l e .  
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TABLE: I 1  - 6.5.5.4 - T2 

1.50 Floa t  Coal Qual i ty  Var ia t ions  f o r  Years - 1 t o  9 and lOLo> 

__ 

1 

- 

7.1 

(9.5:  

21.8 

21 .5:  

0 .6  

0.0' 

7 

50.2 

58.6 

- 
- 

40.9 

22.9 

36.2 

- 

- 

10 

- 

7.1  

(9 .5  

20.9 

20.6 

0.6 

0.0 

6 

59.5 

57.0 

- 
- 

37.3 

29.8 

32.9 

- 

~ 

18  

__ 

19 

1975 

Bulk S .  

"C" ( 1 )  

Total  

Reserve: 

"D" 

:36 yea r s :  

Avg. 

10 t o  19 

Avg . 

t o  ! 

15 16 17 -1 2 3 U 5 6 i 8 9 11 

__ 

7.1 

(9 .5  

20.8 

:20.5 

0.6 

0.08 

6 

59.6 

56.8 

12 13  14 

__ 

7.0 

(9 .5  

21.1 

(20.8 

0 .6  

0.0' 

6 

59.1 

56.7 

Ash %, d.b. 7.1 

(9 .5 )  

21.2 

20.9) 

0 . 6  

0.04 

6-112 

58.1 

57.2 

7.1 

(9 .5)  

21.1 

(21.8)  

0.6 

0.04 

6 

58.2 

57.1 

7.1 

(9 .5 )  

21 .o 
20.7) 

0.6 

0.04 

6 

58.8 

57.0 

7.1 

(9 .5)  

21 .o 

20.7) 

0.6 

0.04 

6 

59.2 

57.0 

- 
__ 

39.5 

28.2 

32.3 

__ 

7.0 

(9 .5 )  

21.1 

20.8)  

0.6 

0.04 

6 

59.2 

57.0 

7 .0  

(9 .5 )  

21.1 

20.8) 

0.6 

0.04 

6 

59.3 

57.0 

7.0 

:9 .5)  

!0.9 

!0.6) 

0.6 

0.04 

6 

i9.6 

i7.0 

7 .0  

(9.5: 

21 .o 

20.7: 

0.6 

0.01 

6 

59.2 

56.9 

7.0 

(9 .5  

21.1 

:20.8 

0 .6  

0.0, 

6 

59.1 

57.0 

7.0 

( 9 . 5  

21 .o 

(20.7 

0.6 

0.0 

6 

59.0 

57.0 

7.2 

(9 .5  

20.4 

(20.1 

0.6 

0.0 

6 

60.0 

56.1 

7.0 

(9 .5 )  

20.9 

20.6) 

0 .6  

0.04 

6 

59.3 

56.7 

7.1 

:9 .5)  

!0.5 

!0.2) 

0.6 

0.04 

6 

i0.2 

i6.1 

7.1 

(9 .5 )  

20.9 

20.6) 

0.6 

0.04 

6 

j9.6 

56.8 

7.2 

(9 .5)  

20.3 

20.0) 

0 .6  

0.04 

6 

60.0 

56.0 

7.1 

(9 .5)  

20.5 

20.2) 

0.6 

0.04 

6 

60.0 

56.1 

7.1 

(9 .5 )  

20.7 

(20.4)  

0.6 

0.04 

6 

59.7 

56.6 

7.1 

(9 .5 )  

20.7 

(20 .4)  

0.6 

0.04 

6 

59.6 

56.5 

7.0 

(9 .5)  

20.3 

(20.0)  

0.49 

0.052 

7 

56.6 

56.4 

V o l a t i l e  M %, d .b .  

Sulphur  %, d.b.  

Phosphorous %, a .d .b .  

F.S.I .  

W t . %  1 . 5  F loa t  

Pe t rographic  Stab- 
i l i t y  (2 )  

__ 

40.8 

27.8 

31.4 

~ 

- 

34.5 

31.0 

34.5 

- 

41.0 

25.7 

33.3 

~ 

41.86 

26.3 

31.84 

__ 

39.7 

z7.5 

32.8 

~ 

35.4 

29.7 

34.9 

38.8 

30.2 

31 .O 

28.4 

30.0 

37.6 

38.3 

28.9 

32.8 

36.9 

29.7 

33.4 

io.9 

12.0 

17.1 

25.8 

34.8 

39.4 

__ 

30.5 

33.2 

36.3 

~ 

44.8 

4.6 

50.6 

39.0 

30.3 

30.7 

~ 

40.5 

27.9 

31.6 

- 

39.5 

3 . 4  

34.1 

~ 

40.1 

26.3 

33.6 

~ 

18.8 

38.6 

42.6 

Seams 11- 20 

Seams 4,6,7,9 

Seams 2,3,5,8 

33.7 

31.3 

35.0 

33.6 

31.2 

35.2 

( 1 )  Based on Seam Percentages as  pe r  Table I1  - 6 .5 .6 .2  - T2 

( 2 )  Source: STELCO. based on 1.6  S.G. cum. F loa t  and 

Seam Percentages a s  per Table I1 - 6.5.6.2 - T3 

( ) Ash and Vol. M . %  i n  b racke ts  = product of approx. 9.5% ash.  
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6.4 Clean Coal Q u a l i t y  and C o k e a b i l i t y  

The e s t a b l i s h m e n t  o f  a c l e a n  c o a l  p r o d u c t  q u a l i t y  and i t s  c o k e a b i l i t y  

was based on two f a c t o r s :  

0 t h e  c o n c l u s i o n  t h a t  t h e  1975/76 b u l k  sample w a s h a b i l i t y  

and c o k e a b i l i t y  t e s t  r e s u l t s  ( t e s t e d  a t  s e m i - i n d u s t r i a l  

s c a l e s )  were r e p r e s e n t a t i v e  o f  t h e  e n t i r e  d e p o s i t ,  and 

0 t h e  p r o p o r t i o n i n g  o f  t h e  v a r i o u s  seam volumes i n  compos i te  

b lends  c o n s i s t e n t  w i t h  t h e i r  occu r rence  i n  t h e  d e p o s i t .  

C o n s i d e r i n g  t h e  v a r i o u s  q u a l i t y  parameters ,  t h e  i n d i v i d u a l  seams 

can be c l a s s i f i e d  under d i f f e r e n t  aspec ts  as  e x h i b i t e d  i n  Tab le  

I I -6 .5 .6 .2 -T1,  p a g e 6 5 .  

F o r  t h e  purpose o f  p l a n n i n g  t h i s  p r o j e c t ,  however, t h e  f o l l o w i n g  g r o u p i n g  
o f  seams has been chosen: 

Group Seam Nos. C1 a s s i  f i c a t i o n  

I a  2,3,8,10 Low v o l a t i l e  w i t h  good 

I b  4,6,7,9 Low v o l a t i l e  w i t h  i n f e r i o r  

t o  moderate c o k e a b i l i t y  

cokeab i  1 i t y  

I1  11 t h r o u g h  Medium t o  h i g h  v o l a t i l e  
18  ( i n c l .  19+20) w i t h  good t o  e x c e s s i v e  

cokeab i  1 i ty 

I n  o r d e r  t o  m a i n t a i n  a c l e a n  c o a l  p r o d u c t i o n  o f  c o n s t a n t  and a c c e p t a b l e  

q u a l i t y  on a l o n g  and s h o r t  t e r m  b a s i s  i t  was e s t a b l i s h e d  t h a t  t h e  

above groups wou ld  have t o  be b lended a t  t h e  f o l l o w i n g  i d e a l  r a t i o s :  

I a  : I b  : I 1  = 33 : 28 : 39 



E L K  - K I V E R  - Seam coals  TABLE: I1  - 6.5.6.2 - Tl 

Specif ied According t o  Quality Glmps 

Sean 

b a l i f i c a t i o n  
ihree crou?s 

Volat i le  :,latter 
Three :rotips 

Sulphur content 
Two EL= _- . 

Cokin: behaviour and 
coke cua1i:y 

Three qrouos 

R 1.04 - 0.97 
mediuci r a n k  Rm 1.29 - 1.12 h i g h  rank r(, 1.44 - 1.36 

r ich in i n e r t i n i t e s  corresponding t o  a low content o f  v i t r i n i t e s  
I n e r t i n i t e  39 - 53 % 
V i t r i n i t e  59 - 40 2 

- 
r ich i n  v i t r i n i t e s  corresponding t o  a low content of 
i n e r t i n i  tes  V i t r i n i t e  61 - 74 X 

!ner t in i te  21 - 13 Z 

24 - 28 F1.8- ( d . e . f . )  30-33 % Fl.8. (d .a . f .  
low v o l a t i l e  19 - 22  ?: Fl.8.  ( d . a . f . )  

1 very low sulphur content 0 . 4 4  - 0.68 % (dry) low sulphur content 0.77 - 1.02 : (dry)  I 
s u f f i c i e n t  
t o  acceptabl 
cokezbili  t:, 
Free 
S w l l i n y -  
Lidex 5-6  
Fluiti- 

i l v  7-13? lG-va iue  !J.”5-1 ,022 I 
su.?ficient 
abrasion an  ’ 
co;icsio,i in- 
tiices o f  
cc!!e 

IMlO M?,l 71-7?: 9-151 

very ‘:!ea!: coklabi1ii:r 
Swell ing-Index 2 - 5 1 / 2  

0 - 2  F1 u i di t y  
F-,ialue 

( a )  i a  intiivitiual ses‘s = 0-0.55.3 
(1a:oratory) 

( 5 )  in blentis wi i;i a1 I o:her s e m s  i n  
?ro?ort ions ci 70.55: = 0.70-0.9C 

hich Bbrasion and 1 0 s  cohesion o f  coke 
M .‘0 53 - 5 5  % 
M 10 20 - 24 z 

acceptable t o  very Good cokeabi l i ty  
Swelling-Index 7 112 - 8 
Flu-di ty  79 - 16C0 DCPN 
G-value 1.036 - 1.082 

norm1 abrasion and nornal cohesion 
1,l 40 
M 1 C  

75 - 83 z 
9 - 1 0 %  
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This has been accomplished f o r  t h e  ROM coal by mine planning a t  pro- 
por t ions  as  l i s t e d  in  Table II-6.5.6.2-T2, page 67 .  From this i t  
becomes ev ident  t h a t  both the f i r s t  10 yea r s  a s  well as  t h e  e n t i r e  
l i f e t i m e  production a r e  very s i m i l a r  t o  the  a l ready  t e s t e d  b u l k  
samples " C "  and i n  p a r t i c u l a r  "A".  

Taking i n t o  account the  proport ions of  c lean coal y i e l d s  obtained 
frorn the  1975/76 b u l k  samples of the var ious  seams ( p i l o t  p l a n t  
s c a l e  washing tes t s )  ROM coa l s  a s  recorded i n  Table II-6.5.6.2-T2, 
page 67,  convert  i n t o  c lean  coal a t  proport ions compiled i n  Table 
II-6.5.6.2-T3, page 68.  Again i t  becomes ev ident  t h a t  the  composite 
c lean coal t o  be expected i n  t h e  f i r s t  10 y e a r s ,  as  well over the 
e n t i r e  l i f e t i m e  of t h e  p r o j e c t ,  would a l s o  be very c lose  t o  the bulk 
sample t e s t s ,  composites "A"  and " C " .  

This concludes t h a t  not  only the  raw coal q u a l i t y  of the  1975/76 
b u l k  samples was r e p r e s e n t a t i v e  f o r  the e n t i r e  depos i t  ( see  chapter  
6 . 2 )  b u t  a l s o  in  proport ion t o  t h e  individual  seams. 
i n  accordance t o  the  mine plan (Al t e rna t ive  " 0 " )  es t ab l i shed  f o r  
t h i s  p r o j e c t ,  a composite ROM and c lean  coal w i l l  be produced i n  a 
blend very c l o s e  t o  t h e  ones a l ready  t e s t e d  a t  a semi- industr ia l  
s c a l e  and accepted by t h e  pa r tne r s  i n  t h e  Elk River coal p r o j e c t .  

Therefore ,  and 

By having proven the raw coal ( R O M )  q u a l i t y  of t h e  1975/76 bulk 
samples t o  be r ep resen ta t ive  of  the  e n t i r e  depos i t  t h e  assumption i s  
jus t i f ied  t h a t  the q u a l i t y  of t h e  clean coal washed from these  bulk 
samples would a l s o  be r ep resen ta t ive  of  the  e n t i r e  depos i t .  

These clean coal q u a l i t i e s  a r e  recorded i n  t a b l e  II-6.5.6.3-T1, 
page 6 9 ,  and i n  combination w i t h  the clean coal q u a n t i t i e s  a s  pro- 
j e c t e d  f o r  t h e  f i r s t  10 yea r s  and t h e  e n t i r e  l i f e t i m e  of t h e  p r o j e c t  
( t a b l e  II-6.5.6.2-T3, page 6 8 ,  r e s u l t  in  weighted average c lean  coal 
q u a l i t i e s  f o r  the  two per iods a s  per t a b l e  II-6.5.6.3-T2, page 7 0 .  
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5 
6 
7 
8 
9 
10 
ll(12) 
12 
13(13) 
14 
15( 14) 
lG(15) 

- 
Groul 

- 
la 
Ia  
I b  
I b  

I b  
I b  

la 
I b  
la 
11 
11 

1 1  

I 1  
1 1  
I 1  
I 1  
I 1  
11 
I 1  
11 

- 

1 
1 

Group I 

TABLE II-6.5.6.2-T2 
RUN OF MINE COMPOSITE SAMPLES 
MINE PLANS "A", "C" and "D" 

,i 

1G( 1G) 

i10 

100.0 

8.8 
3.6 
15.8 

- 
2.9 
2.3 
8.7 
6.9 
12.4 

G .  7 

G. 8 

5.7 
5.7 
4.3 
4.3 
5.1 
- 
- 

) i n  X 33.5 
" I ( b )  " 27.9 
" 11 " 38.6 

t cr ti it I: i vc 
"C" 
we% 

9.7 
4.4 
18.1 

- 
4.2 
2.9 
10.6 
7.8 
14.2 
7. G 

8.8 

5.5 
3.6 
1 .G 

1.0 
0.9 

1 

- 
- 

100.0 

38.9 
33.0 
28.1 

F c a s i b i  1 
1'1-otlucti on I 'rirccas t 

for years -1 to 9 
I4 in i t ig  1\1 Lo-iialivc 

"0" 
w t% 

10.9 

4.2 
17.4 
0.6 
2.5 
1 .G 
9.9 
5.9 
6.9 
9.1 
8.8 
4.0 
5.8 
5.0 

2.8 

3.2 
1.1 
0.2 
0.1 

100.0 

- 
32.5 
27.4 
40.1 

9.05 
4.28 
16.53 
0.78 
3.72 
3.04 
10.20 
7.94 
10.85 
7.64 
7.94 
5.06 
4.87 
3.01 

2:26. 

2.18 
0.59 
0.04 
0.02 

100.0 

35.16 
31.23 
33.61 

( ) f i g u r c s  i n  b r a c k c t s  = old saiiiplc/scaiii corrclation 
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TABLE I 1  - 6.5.6.2 - T3 

CLEAN COAL COMPOSITE SAMPLES, TOTAL RESERVCS 

AND PRODUCTlOli FOR FIRST 10 and 37 YEARS (Mine P lan  "0")  

__ 
Group Seam I f  P r e - F e a s i b i l i t y  Staqe F e a s i b i l i t y  Stage 

Composite Samples, P roduc t i on  Forecast  T o t a l  Clean Coal 
Representative f o r  f o r  F i r s t  Ten Yea! -, Reserves f o r  37 Y r s .  

Min ing A l t e r n a t i v e  E l i  n ing A1 t e r n a t i v e  Min ing A1 t e r n a t i v e  
"A" "C" D" "D" 

w t %  w t %  w t %  W t %  

l a  

l a  
I b  

I b  

I b  
I b  
l a  

I b  

l a  

I 1  
I 1  

I 1  

I 1  
I 1  
11  
I 1  
I 1  
11 
I 1  
I 1  

2 8.0 

3 5.0 
4 18.8 
5 

6 3.6 
7 2.1 

8 8.9 
9 8.5 

10 15.0 

_ _  

l l ( 1 2 )  5.7 
12 
+ 
13(13) 2.6 
+ 
14 

15(14) 4.1 

16(15) 4.2 

16 4.1 
17 4.6 

18 4.8 
19 
20 

8.8 

6 .1  
21.3 

_ _  
5.2 

2.6 
10.7 
9.5 

17.0 

6 .3  

3.4 

3.9 
2.6 

1.5 

1.1 
0.0 

) 

7.6 
5.6 

22.7 
0.7 

2.8 
0.9 

12.9 
8.6 

8.2 
9.8 

3.6 

1 . 7  

2.4 
4.6 

2.3 

3.9 

1.4 
0.2 
0.1 

6.5 
5.6 

21.4 
_. 

4.0 

1.7 

13.1 
11.3 

12.6 
8.1 

3.2 

2.1 

2.0 
2.7 

1.8 

2.6 
1.3 

100.0 100.0 100.0 100.0 

Group ] ( a )  i n  % 36.9 42.6 

" I ( b )  " 33.0 38.6 

30.1 18.8 I8 i I  I, 

35.0 

35.0 

30.0 

37.8 

38.4 

23.8 

( ) f i g u r e s  i n  brackets  = o l d  snmple/seam c o r r e l a t i o n  



TABLE 11-6.5.6.3-T1 

Mean Q u a l i t y  C h a r a c t e r i s i i c s  of E l k  R i v e r  Coal8 
(1975176 B u l k  Sarnoles) 

~ 

Seam Percer l tage o f  Recovery V o l a t i l e  V o l a t i l e  Ash 
Compoc 1 t e  Composi te M a t t e r  M a t t e r  C o n t e n t  

R C ( d b )  ( d a b )  
9 

7 2 .1  

9 . 5  1 8 . 5  21. 3 
1 7 . 0  21 .o 22. e 

1 - 8  22.7 24- 8 
12 

131 

14 
15 
16 
16 
17 
18 
19 

+ 

t 
3 )  2 . 6  

14) 4 .1  
151 4.2 

4.1 
4.6 
3 .7  
1 . I  

3 . 4  23 - 4  2 6 . 2  

3 - 9  26 .O 2 8 . 2  

1 . 5  27 .6 30.6 
1 . I  29.2  31 . 3  

2 . 6  25 .8 2 8 . 0  

0 .o 30 .6 33.0 
0 .o  30 - 6  33 .0  

~_...__ 

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

10.7 
8. 7 
8.3 
8 . 6  
9 -  1 

10. 5 

8 . 1  
8 2  

1 0 . 4  
7 . 1  
7 . 4  
7 . 4  

S u l p h u r  
C o n t e n t  

0 . 5 4  
0 .55  
0 .39  
0 . 6 9  
0.61  
0 .48  
0 . 4 5  
0 . 4 4  
0 .  71 

1.01 

0 .84  
0 .80  
0 .78  
0 . 7 6  
0.76 
0.76 

Phosphorus S w e l l i n g  
C o n t e n t  I n d e x  

G-Value Max. 
F1 u i  d i  t y  

( l a b o r a t o r y )  DDPM 

0 .018 8 
0 .127 7 1 / 2  

0 1.8 
0 . 3 8 4  3.1 
0 . 2 5 0  2 .3  
0 .718 2 .9  
1.038 132 

0.060 8 112  

0 . 0 5 2  8 1 / 2  ~ ~~~ 

0 .047 8 
0.096 8 
0 . 0 6 5  8 
0.048 8 
0 . 3 4 8  8 

A 100.0 2 1  -3  23.3 8 . 8  
C 100 -0 20 .1 22.2 9 . 4  

0 . 5 8  0.051 7 112 
0 . 5 1  0.050 6 112 

1 .054 284 

1 . 0 8 3  1004 
1.052 280 
1.067 1090 
0.069 1146 
1.080 2220 
1 . 0 8 0  2220 

0.952 17 .1  
0.850 5 . 2  

( ) f i g u r e s  - B r a c k e t s  = 1975 b u l k  samples/seam c o r r e l a t i o n  
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TABLE 11-6.5.6.3-TZ 

AVERAGE CLEAN COAL CHARACTERISTICS FOR 
M I N I N G  ALTERNATIVES " A " ,  " C "  and "D" 

(Based on 1975176 B u l k  Samples Ana lyses)  

Components P r e - F e a s i b i l i t y  S tage F e a s i b i l i t y  S tage 
A1 t e r n a t i v e  "D"  

C o m o s i t e  SamDles R e o r e s e n t a t i v e  P r o d u c t i o n  T o t a l  Reserves 
f o r  F o r e c a s t  

M i n i n g  A l t e r n a t i v e s  
" A "  " C "  VARIATION Years -1 t o  9 Years -1 t o  36 

% OF SEAMS i, 
Id 

AVERAGE 
(DOC. 12.7, % % 
Annex 5, 
T a b l e  11) -~ 

Vol .  M a t t e r  % ( d . b )  21.3 20.1 

yL(d.a.b.1 23.3 22.2 

Ash % (d .b )  8 . 8  9 . 4  

F i x e d  
Carbon % (d .b . )  

Su lphu r  x ( d . b . 1  

Phosphorus 7: ( d . b )  

A1 k a l  i 

Oxides % ( d . b )  

Free  Swee l ing  Index  

G-Value ( l a b o r a t o r y )  

Max. F l u i d i t y  

(DDPM) 

Rn V i  t r i n i  t e  % 

69.9 

0 .58  

0.051 

0.10 

7 112 

0.95 

17.1 

1.31 

70.5 

0.51 

0.050 

0.09 

6 112 

0.85 

5 .2  

1.36 

18 .2  - 30.6 20.8 (20 .7)  20.5 (20 .4)  

19.9 - 33.0 22 .8  (22 .9)  22.5 (22 .3 )  

7 . 1  - 10.7 8 . 8  ( 9.5) 8.9 ( 9 .5 )  

0 .39  - 1.01 0.57 ( 0.6) 0.55 ( 0 .6 )  

0.018 - 0.127 0.046 ( 0 .04 )  0.046 (0 .03 -0 .04 )  

4 - 8 112 6 (6) 6 ( 6 )  

0 - 1.083 0.948** 0.875** 

1 - 2,220 15 .8  (17 .9 )  10.7 

1 .0  - 1.47 ( 1 . 3 4  ) (1 .35 )  

( ) F i g u r e s  i n  B r a c k e t s :  r e s u l t s  i n  independent  computer c a l c u l a t i o n s  
by TECHMAN, based on b o r e  samples '  assessment. 

G-Value c a l c u l a t e d  a c c o r d i n g  t o  Graph I 1  - 6 .5 .6 .3  - G1, page 72. ** 
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A l s o  from t h i s  t a b l e  i t  can he conc luded t h a t  t h e  c l e a n  c o a l  t o  be 

p roduced  a c c o r d i n g  t o  t h e  mine p l a n  o f  t h i s  p r o j e c t  wou ld  be o f  t h e  

same q u a l i t y  as  i n  b u l k  samples "A" and " C " .  

Some u n c e r t a i n t y  i n  t h i s  assessment, however, i s  c r e a t e d  by  t h e  f a c t  

t h a t  t h e  f i g u r e s  o b t a i n e d  by  measur ing  t h e  c o k e a b i l i t y  o f  i n d i v i d u a l  

c o a l  samples (e.g.  F.S.I., G-Value, F l u i d i t y )  can o n l y  be used f o r  

we igh ted  average c a l c u l a t i o n s  t o  a l i m i t e d  e x t e n t .  The re fo re ,  t o  

e l i m i n a t e  t h i s  u n c e r t a i n t y ,  t h e  1976/77 b o r e  sample q u a l i t y  i n v e s t i -  

g a t i o n s  were supplemented by  an e x t e n s i v e  t e s t i n g  program i n v o l v i n g  

macera l  a n a l y s i s  and f l u i d i t y  t e s t w o r k .  

From t h i s  i t  was l e a r n e d  t h a t  t h e  1975/76 b u l k  sample c l e a n  c o a l  

__ c o k e a b i l i t y - w a s  _.I.- r e l r z e n t a t i v e  f o r  t h e  e n t i r e  d e p o s i t .  
l e a r n e d  t h a t  no c o k e a b i l i t y  t r e n d s  a l o n g  s t r i k e  and d i p  o f  t h e  i n d i v -  

i d u a l  seams o c c u r  ac ross  t h e  d e p o s i t ,  beyond a m i n o r  l e v e l  o f  

i n h e r e n t  v a r i a t i o n .  

____.__. __I 

It was a l s o  

As a r e s u l t  o f  t h e  above assessments t h e  c o k e a b i l i t y  o f  t h e  average 

E l k  R i v e r  c l e a n  c o a l  ( a c c o r d i n g  t o  mine  p l a n  "0")  can be d e s c r i b e d  

i n  terms o f  t h e  v a r i o u s  parameters  as f o l l o w s :  

_. a .  V o l a t i l e  M a t t e r  and Rank 

The r a n k  o f  a c o a l  i s  c h a r a c t e r i z e d  by  t h e  v o l a t i l e  m a t t e r  c o n t e n t  

(d .a .b . )  and t h e  mean r e f l e c t a n c e  Rm. 

on graph II-6.5.6.3-G1, page 72, by  seams. 

between 1976/77 b o r e  samples and 1975/76 b u l k  samples i s  r e c o r d e d  i n  
s u p p o r t  o f  t h e  assessment t h a t  t h e  1975/76 b u l k  samples were represen-  

t a t i v e  f o r  t h e  e n t i r e  d e p o s i t  w i t h  r e s p e c t  t o  v o l a t i l e  m a t t e r  and 

r a n k  o f  t h e  c l e a n  c o a l .  

These parameters  a r e  e x h i b i t e d  

A good c o i n c i d e n c e  

b. Su lphu r  and Phosphorus 

Average s u l p h u r  c o n t e n t s  wh ich  range between 0.5 - 0.6% (d .b . )  f o r  

any b lends  a r e  i n  t h e  same magn i tude f o r  t h e  s u l p h u r  c o n t e n t s  o f  

o t h e r  m e t a l l u r g i c a l  c o a l s  sh ipped  f rom t h e  F e r n i e  Bas in .  



Y "._I"_) " I  ~ 

72 

I 
F: b n n * N Q n e, N 0 0 n <9 - 0 

VOLAllLE M A l l E R  I d o . b I %  

1 ELCO MINING L I M I T E D  I ELK RIVER COAL PROJECT .. . ".. 
VOLATILE MATTER AND 

f im OF VlTRlNlTE 

DATE AUGUST, 1977 DRWC NO L.439 

COMPILED BY ELCO MINING LIMITED 

~~~~~~ 

-~ ~ ~ ~ _ _ _ _ _ _ _  



73 

I t  s h o u l d  be n o t e d  t h a t  t h e  (average s u l p h u r  c o n t e n t  o f  t h e  i n d i v i d u a l  

seams v a r i e s  between 0.39 and 1.01%, and, i n  g e n e r a l ,  i n d i c a t e  an 

i n c r e a s e  f r o m  t h e  l o w e r  seams t o  t h e  h i g h e r  ones. 

v a r i a t i o n  and 95% c o n f i d e n c e  l e v e l s ,  however, a r e  o f  t h e  o r d e r  where 

t h e  c o n t r o l  o f  t h e  s u l p h u r  o rade i n  a c l e a n  c o a l  s h o u l d  be hand led  

w i t h o u t  d i f f i c u l t i e s .  

C o e f f i c i e n t s  o f  

The s i t u a t i o n  w i t h  r e g a r d  t o  phosphorus i s  d i f f e r e n t .  Averages o f  any 

b l e n d s  ana lyzed  i n  Canada p roved  t o  be i n  t h e  v i c i n i t y  o f  0.05% P 

(d .b . )  and wou ld  r e s u l t  i n  a phosphorus c o n t e n t  o f  0.07% on an average 

when ca rbon ized .  T h i s ,  however, wou ld  r e p r e s e n t  t h e  u tmos t  a c c e p t a b l e  

t o  any consumer. I n  comparison, doub le  check ana lyses  on phosphorus 

conducted i n  Europe suggest  t h a t  t h e  Canadian ana lyses  m i g h t  be 

b y  20-30% t o o  h i g h .  There fo re ,  i t  i s  p r o b a b l e  t h a t  t h e  average 

phosphorus c o n t e n t  o f  a c l e a n  c o a l  p r o d u c t  w i l l  p r o v e  t o  be i n  t h e  

o r d e r  of 0.03 - 0.04%, wh ich  i s  w e l l  w i t h i n  s p e c i f i c a t i o n s .  

c .  Pe t rog raphy  and Flaceral A n a l y s i s  

R e s u l t s  o f  macera l  a n a l y s i s  conducted  w i t h  68 b o r e  samples recove red  

f r o m  a l l  t h e  seams and a c r o s s  t h e  e n t i r e  d e p o s i t  a r e  r e c o r d e d  i n  

summary on  t a b l e  II-6.5.6.3-T4, page 74. 
t h e  t o t a l  pe rcen tage  o f  r e a c t i v e s  i n  t h e  compos i tes  under c o n s i d e r a t i o n  

i s  i n  t h e  range  of 64.3 - 66.7% t o g e t h e r  w i t h  a mean r e f l e c t i o n  Rm 

around 1 . 3 5 .  

It becomes e v i d e n t  t h a t  

Comparison o f  i n d i v i d u a l  measurements on a seam by  seam b a s i s  has 

i n d i c a t e d  t h a t  mean r e f l e c t a n c e  and v i t r i n o i d  c o n t e n t s  do n o t  t r e n d  

a c r o s s  t h e  d e p o s i t ,  and, based on t h e  p e t r o g r a p h i c  compos i t i on ,  t h e  

c o k e a b i l i t y  wou ld  n o t  change a c c o r d i n g l y .  

- d. P e t r o g r a p h i c  S t a b i l i t y  f o r  N o r t h  American Use 

Graph 11-6.5.6.3-G3, page 75, shows t h e  p e t r o g r a p h i c  s t a b i l i t i e s  on 

a seam by  seam b a s i s ,  p l o t t e d  a g a i n s t  compos i te  b l e n d s  and c o k i n g  

c o a l  mixes  as used by  one o f  t h e  Canadian p a r t n e r s  i n  t h e  p r o j e c t  

(STELCO). 



TABLE : 11- 6.5.6.3 - T 4 
MACERAL ANALYSIS OF ELK R I V E R  COMPOSITE SAMPLES (STELCO) 

MACERALS 

REACTIVES: 

To ta l  V i t r i n o i d s  % 

Ex ino ids & Resinoids % 

1/3 Semifus ino ids *I  % 

INERTS : 
2/3 Semifus ino ids 
Fusi  n o i  ds 
Micronoids 

Minera l  Ma t te r  % 

Rm V i t r i n o i d s  

To ta l  React ives 

To ta l  I n e r t s  

975/76 BULK SAMPLES 

57.4 

1.4 

7.9 

15.9 
12.1 
0.4 

4.9 

1.36 

66.7 

33.3 

"C" 

56.9 

0.3 

7.9 

15.6 
14.0 
1.1 

4.2 

1.43 

65.1 

34.9 

1976/77 ORILL SAMPLES 
IIC" 

55.7 

0.16 

8.44 

16.98 

1 .a7 

4.68 

12.17 

1.36 

64.30 

35.70 

"D"  
Years 

-1 t o  9 

55.47 

0.32 

8.08 

16.31 
11.40 
1 .a6 

4.56 

1.34 

65. a7 

34.13 

"0" 
Years 

-1 t o  36 

56.16 

0.21 

a. 38 

16.83 

1 .a7 
11.90 

4.65 

1.35 

64.75 

35.25 

?Semifus ino ids correspond t o  S e m i - i n e r t i n i t e  o f  R max. <2.0 % as used i n  Europe. 



COMPOSITION- BALANCE INDEX 

1975 BULK SAMPLES 
x 1976-77 DH SAMPLES 

& SEAM NUMBER 

m 1975 BULK SAMPLES COMPOSITE 'A' 8 'c' 
0 COMPOSITES 'C' 8 'D' BASED ON 

1976/77 DRILL HOLE SAMPLES ELCO MINING LIMITED 
~. ~ 

ELK R I V E R  COAL P R O J E C T  

PETROGRAPHIC STABILITIES OF 
ELK RIVER COALS 

"IT I" i 0L"Ul l .  

~~ 

DATE AUGUST -19- NO L-Ad6 

COMPILED BY: STELCO 



P e t r o g r a p h i c  s t a b i l i t i e s  f o r  t h e  f i r s t  10 y e a r s  o f  p r o d u c t i o n  as w e l l  

as t h e  e n t i r e  l i f e t i m e  o f  t h e  p r o j e c t  amount t o  57.6 u n i t s  and 56.5 

u n i t s  r e s p e c t i v e l y  and p rove  t o  be i n  t h e  same c a t e g o r y  as t h e  1975/76 

b u l k  samples t e s t e d  e a r l i e r .  

The l o c a t i o n  o f  t h e  E l k  R i v e r  b l e n d  i n  t h e  s t a b i l i t y  d iagram i n d i c a t e s  

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

E l k  R i v e r  b l e n d  as a rep lacement  f o r  a STELCO low-vo l .  m i x  i n  t h e i r  

a n t i c i p a t e d  1984 b l e n d  would r e s u l t  i n  an i n c r e a s e  o f  0.2 s t a b i l i t y  

u n i t s  . 

I n  f a c t ,  t h e  use o f  30% 

e .  F l u i d i t y  f o r  Japanese Use 

Tab le  I I -6.5.6.3-T5, page 77, r e c o r d s  t h e  average f l u i d i t y  d a t a  f o r  

t h e  i n d i v i d u a l  seams and v a r i o u s  b lends .  A good c o i n c i d e n c e  between 

b u l k  and bo re  samples'  d a t a  becomes e v i d e n t .  On Graph II-6.5.6.3-G5, 

page 78, t h e  average f l u i d i t y  f i g u r e s  o f  t h e  E l k  R i v e r  coa l  a r e  

p l o t t e d  a g a i n s t  t h e  mean r e f l e c t a n c e  t o  assess t h e  c o k i n g  p o t e n t i a l  

f o r  use by t h e  Japanese s t e e l  i n d u s t r y .  

The graph i s  s e l f - e x p l a n a t o r y  and shows t h e  p o s i t i o n  o f  t h e  E l k  R i v e r  

b l e n d  c o a l  i n  comparison t o  US - low v o l .  and A u s t r a l i a n  medium v o l .  

c o a l s  which can be cons ide red  i t s  main c o m p e t i t o r s  on t h i s  marke t .  

f. Coking C a p a c i t y  (G-Value) f o r  European Use 

The c o k i n g  c a p a c i t y  i s  d e r i v e d  by a mathemat ica l  f o rmu la  f r o m  t e s t  

r e s u l t s  o b t a i n e d  by a Ruhr d i l a t o m e t e r .  The G-Value e s t a b l i s h e d  

by t h i s  means i s  p l o t t e d  on a graph versus t h e  v o l a t i l e  m a t t e r  

c o n t e n t  (d .a.b. )  o f  t h e  c o a l ,  and t h e  p o s i t i o n  o f  t h e  r e l e v a n t  c o a l  

i n  t h e  d iagram e v a l u a t e s  t h e  c o k e a b i l i t y  o f  t h e  c o a l .  

Graph II-6.5.6.3-G6, page 79,  e x h i b i t s  a good t o  excess i ve  c o k i n g  cap- 

a c i t y  f o r  t h e  E lk  R i v e r  Seams 2, 3 and 11 th rough  18, s i t u a t e d  between 

t h e  f i e l d s  o f  US - h i g h  and l o w  v o l .  c o k i n g  c o a l s .  Seam Group 4 

th rough  10, however, a r e  c h a r a c t e r i z e d  by a d e f i c i e n t  c o k i n g  c a p a c i t y .  



TABLE: I1  - 6.5.6.3 - T5 

Average G i e s e l e r  P l a s t o m e t e r  Data for E l k  R i v e r  Seams and Blends ISTELCO) 

~ 

"0" " D "  
Seam Number ~ G:ereler P las ton 'e te r  

LA- 

~ ; . ! a x .  F l u i d i t y  

~ 5uIk (1375) 

1 P r o p e r t i e s  2 3 4  

h o l e s  (1176-77) 10 0.7 

W) 17 ! 1 . 9  

I !ar. ' F l u i d i t y  Tenp.("C) I 1 
~ 9 r i i l  i ia le i  (1976.77) 473 I 47: 1466 

~ 3 L l k  (1975) 

i ! k i t i n g  Range I ' C )  
~ 

~ D r i l l  Ho les  (1916-77) 
! 

B i l k  (1975) 
I- 

21.2 1 2 . n  

-~___--~__ 

6 7  

467 470 

8 
- 

1.2 

2.9 

3.1 
- 

46 7 

483 
- 

7 

29 
- 

9 10 x :::I ::: 
467 , 465 

h a  - ' lot k v a 7 l n b l e  

x j  O v e r d l l  average o f  STELCO, Montan C o n s u l t i n g ,  I r a l s i d e r ,  CMR R e s u l t s  

xxl C a l c u l a t e d  

t s O T E :  >::ax. F l u i d i t y  Temp. and n e l t i n g  Range for A l t e r n a t i v e s  "0" a r e  very broad 

and genera l  e s t i m a t e s  o n l y .  

11 12 13 14  15 16  17 18 

I 
172 

132 284 

I 
1 466 ! 466 

i +__. 
! 

79 69 55 I 44 

73 79 , 

U 
U 
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ELK RIVER COAL PROJECT 
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IN ELK RIVER COALS IN COMPARISON 

a//,rlJ* COL"*I,A 

I COMPiLED BY: ELCO MINING LIMITED 



G-VALUE 

DATE: AUGUST, 1977 

LOW-MEDIUM VOL. 

AUSTRALIAN HIGH VOL. 

DRWC NO: L-444 

79 

0.74 
16 18 20 22 24 26 28 30 32 

ELK RIVER COAL PROJECT 
mm5x COLUNPA 

VOLATILE MATTER (dab)  IN '/o 

Legend 

A 1975/76 BULK SAMPLES 

0 1975/77 1.5 S.G. FLOAT OF ALL DRILL SAMPLES 

@ COMPOSITE SAMPLES 

C-VALUES OF ELK RIVER 
COALS AND BLENDS 

COMPILED BY: MONTAN CONSULTING 



80 

Only when b lended  w i t h  t h e  h i g h  c o k i n g  c a p a c i t y  seam group can a 

moderate c o k e a b i l i t y  be ach ieved  f o r  t h i s  c o a l .  T h i s  i s  p r o v i d e d  

f o r  by  t h e  p r o j e c t e d  p r o d u c t i o n  of t h e  f i r s t  10 y e a r s ,  and, t o  a 

l e s s  e x t e n t ,  f o r  t h e  e n t i r e  p r o d u c t i o n  l i f e  o f  t h e  p r o j e c t .  

L F i n a l  Assessment o f  E l k  R i v e r  Coal C o k e a b i l i t y  

Us ing  t h e  i n d i v i d u a l  seam c l e a n  c o a l  tonnages and average q u a l i t y  

d a t a  i n  p r o p o r t i o n s  as produced i n  t h e  f i r s t  10 y e a r s  and d u r i n g  

t h e  e n t i r e  l i f e t i m e  o f  t h e  p r o j e c t ,  t h e  f o l l o w i n g  parameters  

0 p e t r o g r a p h i c  s t a b i l i t y ,  

0 f l u i d i t y / R m  r a t i o ,  and 

0 G-Values 

can be e s t a b l i s h e d  by  means o f  compu ta t i on .  

By p l o t t i n g  these  d a t a  on r e l e v a n t  c h a r t s ,  t h e  f i r s t  10 y e a r s  average 

c l e a n  c o a l  a lways  p l o t s  i n  t h e  immediate v i c i n i t y  o f  compos i te  "A" ,  
wh ich  has been accepted  by  t h e  p a r t n e r s  o f  t h e  p r o j e c t  because o f  

t h e  r e s u l t s  o f  i t s  1975/76 c o k e a b i l i t y  t e s t s .  

I n  comparison, t h e  p o s i t i o n  o f  t h e  r e s e r v e s  t o  be mined o v e r  t h e  

e n t i r e  l i f e t i m e  o f  t h e  p r o j e c t  p roves  t o  be between t h e  t e s t e d  

compos i tes  " A "  and " C " .  T h i s  i s  a t t r i b u t a b l e  t o  t h e  l o w e r  pe rcen tage  

o f  h i g h - v o l a t i l e  seams w i t h  e x c e s s i v e  c o k i n g  c a p a c i t y  i n  compos i te  

1-37'  

T h e r e f o r e ,  i t  i s  j u s t i f i e d  t o  conc lude  t h a t  t h e  f i n a l  assessment o f  

t h e  E l k  R i v e r  c o a l ' s  c o k e a b i l i t y ,  as a r r i v e d  a t  i n  1975/76, i s  a l s o  

a p p l i c a b l e  f o r  t h e  f i r s t  t e n  y e a r s  average p r o d u c t i o n  o f  t h e  p r o j e c t  

as w e l l  as f o r  t h e  r e s t  o f  t h e  p r o j e c t e d  37 y e a r s  o f  o p e r a t i o n  as 
c o n s i d e r e d  i n  t h e  F e a s i b i l i t y  R e p o r t .  
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7. Supplemental  P lan  o f  O p e r a t i o n s  f o r  Extended Term o f  L i c e n c e  

P l a n n i n g  and s c h e d u l i n g  o f  f u r t h e r  work on t h e  E l k  R i v e r  Coal 

l i c e n c e s  d u r i n g  t h e  n e x t  l i c e n c e  t e r m  (end ing  December 5, 1978) has 

n o t  been implemented t o  d a t e ,  due t o  t h e  p r e p a r a t i o n  o f  t h e  F e a s i b i l i t y  

S tudy  and t h e  Stage I 1  Repor t .  

completed, a "Supplementary P lan  o f  O p e r a t i o n s " ,  p u r s u a n t  t o  S e c t i o n  

3 . ( 2 )  o f  t h e  Coal A c t  R e g u l a t i o n s ,  w i l l  be f i l e d  a t  l e a s t  30 days 

p r i o r  t o  commencement o f  work.  

When p l a n s  f o r  f u r t h e r  work  have been 
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Manager Elk River Coal Project 
2800 SCOTIA CENTRE 
900. 2ND STREET S.W. 
CALGARY. ALBERTA. CANADA T2P ZW2 
CWONS (6031 265.0520 l 1 $ !  February 23rd, 1978 
n- 03.82a738 

The Department of Mines and 
Petroleum Resources, 
Parliament Bu i ld ings ,  
Victoria, B.C. 
V8V 1x4 

Attention : Mr. A.R. Corner, 
Administrator for  Coal 

Dear S i r :  

RE: Addendum to 1976/77 Report on Exploration and Coal Testwork 

Attached i s  a memo indicating certain changes that  were made i n  
seam correlation dur ing  the 1976/77 exploration program. 
were made as a resul t  of the more detailed d r i l l i n g  carried out i n  areas 
where inadequate data had been obtained i n  previous programs and which 
consequently resulted i n  mis-identification o f  certai:: seams axd seam 
groups. You will f i n d  this data necessary t o  correctly correspond between 
t h i s  report and the reports previously submitted. 

If you should have any questions regarding these correlation changes 
please do not hesitate to  contact us. 

These changes 

Yours truly,  

EECL . 
GLIpva 

- 
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' .- li . ,  

. . ,  
INTER-OFFICE MEMORAND ( 

ELCO MINING LIMITED .. 

TO ........................................................................................ DATE Y 5th ................................... Is.?.? 

FROM ....... D:..!GKe!.vi.e ......... ......................................... 

H. Gruss 

SUBJECT CHANGES I N  SEAM CORRELAT!ON @!E TO 1976 - 1977 D X L L I N G  PROGRAM 

Several discrepancies i n  seam correlation have been discovered as a resul t  
of the additional detailed d r i l l i n g  information zquired d u r i n g  the recently 
completed diamond d r i l l i n g  program. Inadequate data from previous programs 
resulted i n  mis-identification of certain seam or seam groups. 

The most significant changes occur south of section 260 + 00. 
this section the changes are relatively minor and result  mainly from a 
difference o f  grcuping small coal splits into major seam u n i t s .  S o u t h  o f .  . .  
260 + 00 the major disc;-epancy results from the incorrect grouping of  
seams 12, 13 and 13 into one seam (No. 13) i n  trench T-16. 

Other minor miscorrelaticns occur i n  the upper seams, i .e.  higher than 
seam 17, because o f  the diff icul ty  i n  g r o u p i n g  individual seam s p l i t s  
into correlatable seam u n i t s .  

A l i s t  o f  the changes i n  seam numbering resulting from the new d a t a  follows. 

North o f  

Section 

.380 
II 

360 
I 6  

n 
II 

II 

n 

. 320 
n 

300 
I1 

280 

260 
n 
n 
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P 
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Hole o r  Trench 

26 C 
w 

48 C 

11 c 
I1 

n 

n 
w 

EB 11 
ll 

EB 13 
I1 

25 C 

34 c 
15 C 

n 
I) 

n 

2 R  

Pre Oct. 1976 

upper spl i t  seam 8 
9 

upper spl i t  seam 8 
9 

11 
10 
9 

upper split seam 8 

20 
19 

20 
upper spli t  19 

bottom split 15 - 
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Manager Elk River Coal Project 

April 7 t h ,  1978 
2800 SCOTIA C E N T R E  
700 - 2 N D  STREET S.W. 
CALGARY. ALBERTA. CANADA T Z P  2 W 2  
PHONE ( 4 0 3 )  2 6 5 - 0 5 2 0  
T E L U  03-825735 

The Department of Mines 

Par1 iament Buildings, 
Victoria,  B . C .  
V 8 V  14X 

and Petroleum Resources, APR 1 F '79 PM 

Attention: Mr. A.R .  Corner, 2046 
Administrator f o r  Coal 

cd.:-;. C' &'!fjFS 
c.. 7. I -;,:, Q.-p' . ' 'LN Dear S i r :  i ~ ? t  ! 2 :  ~ : ,,Ll:...:;,\,Ls 

RE:  Preliminary Copies of Appendixed Maps A-11-6.2.2 - M 1  
" Plan Showing Horizontal Control i n  the Elk Valley", and 
A-11-6.2.2 - M2 "1:10,000 Series Topography" to  the 
1976/77 Report on Exploration and Coal Qual i ty  Testwork. - 

f . s J e i  
@,.> t J 

'C .C  ' 
Further t o  our l e t t e r  o f  February 21, 1978, please find enclosed 
the f ina l  draf t s  o f  the above captioned maps. 
should be made t o  the preliminary draf t s  submitted e a r l i e r .  

No fur ther  references c..-" 
<a 

I f  you have any questions please do not hes i t a t e  t o  contact us. 
0 : t .  

Yours t ru ly ,  

E L C O  MINING LIMITED 

G. F. Lawrence 
Senior Geologist 

,___ 

I 




