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SUMMARY 

L i n e  Creek Ridge , i s  c o n t a i n e d  w i t h i n  B.C. Coal Lease #4. T h i s  l e a s e  i s  

h e l d  by  S h e l l  Canada Resources L i m i t e d  and o p e r a t e d  b y  i t s  whol ly-owned 

s u b s i d i a r y ,  Crows Nest  Resources L i m i t e d  (CNRL). 

The p r o p e r t y  i s  l o c a t e d  i n  t h e  Crows Nest  Pass a rea  o f  t h e  Rocky Mountains 

i n  s o u t h e a s t e r n  B r i t i s h  Columbia about  1150 km e a s t  o f  Vancouver and 25 km 

n o r t h e a s t  o f  Sparwood ( F i g u r e  1). L i n e  Creek Ridge i s  9.5 km f r o m  CNRL's 

c o a l  p r e p a r a t i o n  p l a n t  and r a i l  l o o p  ( F i g u r e  2 ) .  

The p r o j e c t  a rea  i s  l o c a t e d  on t h e  upper  p l a t e  o f  t h e  Ewin Pass t h r u s t  

f a u l t .  The west  l i m b ,  a x i a l  r e g i o n  and p a r t  o f  t h e  e a s t  l i m b  o f  t h e  

F o r d i n g  S y n c l i n e  have been p r e s e r v e d  i n  t h e  upper  p l a t e  a t  L i n e  Creek 

Ridge. 

The M i s t  Mounta in  Format ion p reserved  i n  L i n e  Creek Ridge i s  up t o  445 

meters  t h i c k  and i n c l u d e s  59 mete rs  o f  c o a l  i n  15 seams. 

Proven r e s e r v e s  i n c l u d e  c o a l  i n  t h e  west  l i m b  and a x i a l  p o r t i o n  o f  t h e  

s y n c l i n e .  P o s s i b l e  r e s e r v e s  i n c l u d e  c o a l  i n  t h e  p r e s e n t  p r o j e c t  a rea ,  some 

o f  wh ich  i s  o u t s i d e  t h e  o r i g i n a l  L i n e  Creek u l t i m a t e  p i t  l i m i t .  

E x p l o r a t i o n  t o  d a t e  i n  t h e  p r o j e c t  area has c o n s i s t e d  o f  r o t a r y  d r i l l  

h o l e s ,  diamond h o l e s ,  1 a d i t  and g e o l o g i c a l  mapping. 
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I INTRODUCTION 

1. LOCATION AND ACCESS 

Crows Nest  Resources L i m i t e d ,  a  w h o l l y  owned s u b s i d i a r y  o f  S h e l l  

Canada Resources L i m i t e d ,  has been o p e r a t i n g  t h e  L i n e  Creek Mine 

s i n c e  s t a r t  up i n  1981. The mine i s  s i t u a t e d  a p p r o x i m a t e l y  25km 

n o r t h  o f  Sparwood i n  s o u t h e a s t e r n  B r i t i s h  Columbia. The c o a l  

d e p o s i t  i s  l o c a t e d  i n  t h e  F r o n t  Range o f  t h e  Rocky Mountains,  on 

t h e  L i n e  Creek Ridge. F i g u r e  2. 

M i n i n g  was i n i t i a t e d  a t  a  h e i g h t  o f  2074111 above sea l e v e l ,  w i t h  

t h e  f i r s t  c o a l  shipments made i n  1982. I n  1987, i t  i s  p lanned  t o  

mine a p p r o x i m a t e l y  10.0 m i l l i o n  c u b i c  me te rs  o f  waste  t o  produce 

1.6 m i l l i o n  tonnes o f  s a l e a b l e  p r o d u c t  d i v i d e d  between 

m e t a l l u r g i c a l  q u a l i t y  and the rma l  q u a l i t y  c o a l s .  

The mine i s  deve loped as a  c o n v e n t i o n a l  m u l t i - b e n c h  open p i t .  

D e t a i l e d  p l a n n i n g  i s  r e q u i r e d  t o  produce a  c o n s i s t e n t  q u a l i t y  

m e t a l l u r g i c a l  c o a l  wh ich  i s  b lended  f r o m  up t o  s i x  c o a l  seams 

Presen t  d i p s  o f  t h e  c o a l  seams range f r o m  15' t o  45". 

The p r o j e c t  a rea  l i e s  immed ia te l y  e a s t  o f  CNRL's L i n e  Creek Main 

P i t  ( F i g u r e  3) ,  and 9.5 km f r o m  t h e  L i n e  Creek c o a l  p r e p a r a t i o n  

p l a n t  and r a i l  l oop .  t h e  c o a l  measures u n d e r l i e  t h e  l o w e r  s lopes  

o f  L i n e  Creek Ridge and t h e  L i n e  Creek v a l l e y .  

V e h i c u l a r  access i n t o  t h e  a rea  i s  v i a  t h e  main hau l  r o a d  o r  

e x p l o r a t i o n  b ranch  roads.  



2. SUMMARY OF PREVIOUS WORK 

h o l e s  

Very l i m i t e d  d a t a  was a v a i l a b l e  i n  t h e  p r o j e c t  a rea  p r i o r  t o  t h i s  

program. 

1969 - 1971 - Crows Nest  I n d u s t r i e s  c o n s t r u c t e d  access roads o n t o  

L i n e  Creek Ridge, d i d  some g e o l o g i c a l  mapping and 

d r i l l e d  17 (3145 m) r e v e r s e - c i r c u l a t i o n  r o t a r y  

i n  t h e  p r o j e c t  area.  

1978 - Crows Nest  Resources (CNRL) d r i l l e d  2 diamond c o r e  

h o l e s  (450 m) i n  t h i s  area.  

1979 - CNRL d r i l l e d  f o u r  r o t a r y  c o a l  h o l e s  (370 m) and 

d rove  one a d i t  i n  S8 seam. 

1983 - CNRL d r i l l e d  one r o t a r y  h o l e  (113 m). 

3. SUMMARY OF WORK DONE I N  1 9 8 6 - 1 9 8 7  PROGRAM 

- r o a d  b u i l d i n g  (1800 m )  and d r i l l  s i t e  p r e p a r a t i o n  

- g e o l o g i c a l  mapping o f  road-cu ts  

- r e v e r s e - c i r c u l a t i o n  r o t a r y  d r i l l i n g  

- CNRL r i g  - 90 h o l e s  (5381 m) 

- C o n t r a c t  r i g  - 32 h o l e s  (3496 m) 

112 h o l e s  (8877 rn) 
- l a b  a n a l y s i s  o f  one-meter i nc rement  samples f r o m  t h e  above 

h o l e s  

- g e o l o g i c a l  i n t e r p r e t a t i o n  o f  t h e  d a t a  u t i l i z i n g  CNRL's MINCOM 

MINER2 s o f t w a r e .  

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

a l l  h o l e s  were d r i l l e d  t o  t h e  l i m i t  a l l o w e d  by  equipment o r  

ground c o n d i t i o n s ,  o r  u n t i l  i t  was c e r t a i n  t h a t  t h e  M o r r i s s e y  

Format ion  had been encountered.  



I 1  OBJECTIVE OF THE PRESENT PROGRAM 

As i n d i c a t e d  i n  t h e  o r i g i n a l  a p p l i c a t i o n  f o r  government fund ing ,  t h e  

purpose o f  t h i s  program was t o  d e f i n e  t h e  s t r a t i g r a p h y ,  s t r u c t u r e  and 

c o a l  q u a l i t y  o f  t h e  Lower South P i t  and East Pod areas. It was 

i n t e n d e d  t h a t  a p p r o x i m a t e l y  7000 meters  o f  d r i l l i n g  would be done, 

s t a r t i n g  i n  August o f  1986 and t o  be completed by August of 1987. 

P r e l i m i n a r y  mine des igns were s t a r t e d  i n  November, 1986, and i t  soon 

became apparen t  t h a t  t h e  v a l u e  o f  t h i s  a r e a  t o  t h e  f u t u r e  of t h e  L i n e  

Creek Mine had been underest imated.  

D r i l l i n g  d a t a  o b t a i n e d  i n  September and November, 1986, showed v e r y  

encourag ing r e s u l t s  and prompted CNRL t o  a c c e l e r a t e  t h e  program by 

u t i l i z i n g  a  c o n t r a c t  e x p l o r a t i o n  d r i l l  as w e l l  as t h e  Company's own 

equipment. 

The f i n a l  o b j e c t i v e  o f  t h i s  program i s  now t o  p r o v i d e  s u f f i c i e n t  

g e o l o g i c a l  i n f o r m a t i o n  f o r  d e t a i l e d  mine p lann ing .  T h i s  may a l l o w  

t h i s  area t o  be i n c o r p o r a t e d  i n t o  t h e  a c t i v e  p i t s  i n  t h e  near  f u t u r e .  



111 REGIONAL GEOLOGY 

1. GEOLOGICAL OVERVIEW 

L i n e  Creek Ridge i s  a  p o r t i o n  o f  t h e  Can a d i  an Rocky Mounta ins  

wh ich  i s  a  na r row b u t  d i s t i n c t i v e  p h y s i o l o g i c a l  p r o v i n c e  o f  t h e  

Eas te rn  C o r d i l l e r a  f o l d  b e l t .  The Canadian Rockies a r e  

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

f o l d s .  

Coal i n  s o u t h e a s t e r n  B r i t i s h  Columbia occurs  i n  t h e  J u r a s s i c -  

Cretaceous Kootenay Group. It i s  an eastward t h i n n i n g  wedge o f  

non-marine c o a l - b e a r i n g  c l a s t i c  sediments d e r i v e d  f r o m  r i s i n g  

mounta in  ranges t o  t h e  sou th  and west .  

Sou theas te rn  B r i t i s h  Columbia was covered b y  a  sea d u r i n g  t h e  

J u r a s s i c  t ime .  The F e r n i e  Format ion  i s  t h e  ev idence  o f  t h i s  sea, 

h o s t i n g  mar ine  sha le ,  s i l t s t o n e ,  l i m e s t o n e  and sandstone w i t h  a  

300 mete r  s t r a t i g r a p h i c  t h i c k n e s s .  I t i s  i n v a r i a b l y  f o l d e d  and 

f a u l t e d .  

Wi th  u p l i f t  i n  t h e  southwest  i n  t h e  l a t e  J u r a s s i c ,  t h e  F e r n i e  sea 

r e t r e a t e d  f r o m  t h e  area t o  t h e  n o r t h e a s t .  T h i s  w i t h d r a w a l  o f  t h e  

sea i s  r e p r e s e n t e d  b y  sediments g r a d i n g  f rom mar ine  ( F e r n i e  

Format ion )  t h r o u g h  d e l t a i c  (Kootenay Group) i n  wh ich t h e  c o a l  

occu rs ,  t o  c o n t i n e n t a l  ( B l a i r m o r e  Group).  

2. REGIONAL STRATIGRAPHY 

The s t r a t i g r a p h i c  nomenc la ture  proposed by  Gibson (1979) has been 

f o l l o w e d  i n  t h i s  r e p o r t .  It i s  compared t o  p r e v i o u s  

nomenc la tures  on F i g u r e  4, as t h e  o l d  t e r m i n o l o g y  i s  s t i l l  w i d e l y  

used. 

The F e r n i e  Format ion  c o n s i s t s  o f  mar ine  s h a l e ,  s i l t s t o n e ,  

l i m e s t o n e  and sandstone. 



The Kootenay Group i s  comprised o f  t h e  Mor r i ssey ,  M i s t  Mountain 

and E l k  Format ions i n  an ascending o r d e r .  

The M o r r i s s e y  Format ion i s  an upward coarsen ing  sandstone 

sequence some 50 m t h i c k .  It i s  s u b d i v i d e d  i n t o  two members: 

- Weary Ridge Member 

I t  i s  comprised o f  f i n e  t o  medium g r a i n e d  grey,  t h i n  bedded, 

s l i g h t l y  a r g i l l a c e o u s  sandstone. It weathers r e a d i l y ,  f u r t h e r  

enhancing bedding,  w i t h  a  c h a r a c t e r i s t i c  orange c o l o u r .  I t i s  

some 30 m t h i c k .  

- Moose Mountain Member 

It i s  g r e y  t o  d a r k e r  g rey  wea ther ing ,  medium t o  coarse  g ra ined ,  

t h i c k  bedded t o  massive sandstone. It i s  c l i f f - f o r m i n g ,  r e a d i l y  

mappable and i s  used t o  l o c a t e  t h e  base o f  t h e  c o a l - b e a r i n g  

sequence. I t i s  a p p r o x i m a t e l y  20 m t h i c k .  

- M i s t  Mountain Format ion 

The M i s t  Mountain Format ion i s  t h e  economica l l y  i m p o r t a n t  p a r t  of 

t h e  Kootenay Group c a l l e d  t h e  "Coal B e a r i n g  Member" i n  p r e v i o u s  

nomenclatures.  It i s  composed of  s i l t s t o n e ,  sandstone, mudstone, 

sha le ,  and coa l .  

The M i s t  Mountain s t r a t a  a r e  a t t r i b u t e d  t o  d e p o s i t i o n  w i t h i n  t h e  

s u b a e r i a l  p o r t i o n s  o f  t h e  d e l t a s  as w e l l  as on c o a s t a l  and 

a1 l u v i a l  p l a i n s .  The s t r a t a  a r e  dominated (90%) b y  f i n e - g r a i n e d  

rocks  accumulated w i t h i n  f l o o d  p l a i n  areas.  At  p laces ,  

l e n t i c u l a r ,  coarse -g ra ined  sandstone bod ies  occur ,  d e p o s i t e d  

w i t h i n  meandering r i v e r  channels.  Coal seams r e s u l t e d  f r o m  

accumulat ions o f  p e a t  w i t h i n  swamp-marsh bog s e t t i n g s .  T h i c k ,  

widespread c o a l  seams r e f l e c t  a  d e l i c a t e ,  l o n g - t e r m  ba lance 

between t h e  accumu la t ion  o f  p e a t  and subsidence. 



The M i s t  Mounta in  Format ion  a t  L i n e  Creek Ridge i s  up t o  445 m 

t h i c k  w i t h  an average o f  59.5 m o f  c o a l ,  r e p r e s e n t i n g  13% o f  t h e  

s e c t i o n .  

The d e p o s i t i o n a l  env i ronment  o f  t h e  M i s t  Mounta in  Format ion  

becomes l e s s  s t a b l e  towards t h e  t o p  o f  t h e  s e c t i o n .  The l o w e r  

s e c t i o n ,  d i r e c t l y  above t h e  M o r r i s s e y  Format ion,  i s  l a t e r a l l y  t h e  

most con t inuous  and u n i f o r m .  The upper  s e c t i o n  shows r a p i d  

l i t h o l o g i c a l  changes: c o a l  seams s p l i t t i n g ,  i n t e r - s e a m  

t h i c k n e s s e s  and l i t h o l o g i e s  v a r y i n g ,  a t t r i b u t e d  t o  t h e  more 

u n s t a b l e  d e p o s i t i o n a l  env i ronment  o f  an a l l u v i a l  p lan .  

- The E l k  Fo rmat ion  c o n s i s t s  o f  a c l i f f - f o r m i n g  success ion  o f  

i n t e r b e d d e d  sandstone, s i l  t s t o n e ,  sha le ,  mudstone, t h i c k  

congolmerate,  s p o r a d i c  "need le -coa l " ,  and t h i n  c o a l  seams. 

The E l k  Fo rmat ion  i s  eroded a t  L i n e  Creek Ridge and t h e  n e a r e s t  

exposure o f  i t  i s  t h e  sou th  end o f  Mt.  M i c h a e l .  

3. REGIONAL STRUCTURE 

L a t e  P r o t e r o z o i c  t o  e a r l y  T e r t i a r y  m i o g e o c l i n a l  sed imentary  

s t r a t a  i n  t h e  s o u t h e r n  Rocky Mounta ins  were deformed by  

compress iona l  f o r c e s  i n  two p e r i o d s .  The f i r s t  was t h e  L a t e  

J u r a s s i c  t o  E a r l y  Cretaceous Columbian orogeny and i n v o l v e d  

u p l i f t  t o  t h e  sou th  and west  o f  t h i s  a rea  r e s u l t i n g  i n  sediments 

which make up Kootenay-B la i rmore b e i n g  shed n o r t h e a s t  i n t o  t h e  

F e r n i e  sea. The second was t h e  L a t e  Cretaceous t o  e a r l y  T e r t i a r y  

Laramide orogeny,  and r e s u l t e d  i n  t h e  complex p a t t e r n  o f  

i m b r i c a t e  t h r u s t  f a u l t s  and f o l d s  now observed i n  t h e  main ranges 

and f o o t h i l l s  of t h e  Rocky Mountains.  The Laramide orogeny,  

wh ich c r e a t e d  o u r  p r e s e n t  day s t r u c t u r e s ,  w i l l  be d i scussed  here .  

De fo rmat ion  d u r i n g  t h e  Laramide orogeny has segmented t h e  

sed imen ta ry  s t r a t a  i n t o  p l a t e s  bounded b y  m a j o r  n o r t h w e s t  

s t r i k i n g  t h r u s t  f a u l t s ,  w i t h  complex f a u l t i n g  and f o l d i n g  w i t h i n  



t h e s e  p l a t e s .  T h r u s t  f a u l t i n g  i n  t h e  sou the rn  Rocky Mounta ins  

o c c u r r e d  on s c a l e s  r a n g i n g  f r o m  f a u l t s  such as t h e  Lewis ,  w i t h  

d i sp lacements  o f  g r e a t e r  t h a n  50 km, t o  f a u l t s  w i t h  d i sp lacements  

measured i n  m i l l i m e t e r e s .  Most m a j o r  t h r u s t  f a u l t s  d i p  southwest  

t o  west ,  a l t h o u g h  e a s t - d i p p i n g  f o l d e d  t h r u s t  f a u l t s  occur .  

I n d i v i d u a l  t h r u s t  f a u l t s  can v a r y  i n  d i sp lacement  and may d i e  o u t  

a l o n g  s t r i k e ,  i n  wh ich  case d i sp lacement  i s  t a k e n  up a l o n g  

a d j a c e n t  en-eche lon f a u l t s  o r  th rough  f o l d i n g ,  so t h a t  s h o r t e n i n g  

ac ross  t h e  deformed b e l t  remain c o n s t a n t .  

T h r u s t  f a u l t s  p r e f e r e n t i a l l y  f o l l o w  incompetent  u n i t s  ( c o a l  

seams) and c u t  u p - s e c t i o n  r a p i d l y  i n  t h e  competent  u n i t s ,  

r e s u l t i n g  i n  a  "s tepped"  c h a r a c t e r  t o  i n d i v i d u a l  f a u l t  s u r f a c e s .  

Coal seams have been h i g h l y  deformed because o f  t h e i r  e x t r e m e l y  

incompetent  n a t u r e .  F a u l t i n g  w i t h i n  c o a l  seams occurs  on a  

p r o f u s i o n  o f  shear  s u r f a c e s  r e s u l t i n g  i n  a  v e r y  f r i a b l e  

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

The genera l  s t r u c t u r e  o f  L i n e  Creek Ridge conforms t o  t h e  model 

o f  m a j o r  wes t  and sou thwes t -d ipp ing  t h r u s t  f a u l t s  w i t h  a s s o c i a t e d  

complex f a u l t i n g  and f o l d i n g .  The F o r d i n g  s y n c l i n e ,  forms t h e  

b a s i c  s t r u c t u r e  o f  L i n e  Creek Ridge and i s  t h e  r e s u l t  o f  f o l d i n g  

a l o n g  t h e  hang ing w a l l  o f  t h e  Ewin Pass t h r u s t  (Gr ieve ,  1981), 

l o c a l l y  r e f e r r e d  t o  as t h e  F o r d i n g  t h r u s t .  

The L i n e  Creek Ridge p o r t i o n  o f  t h e  F o r d i n g  s y n c l i n e  i s  a  broad, 

asymmetr ic  complex s y n c l i n e  w i t h  a  s h a l l o w  n o r t h w a r d  p l u n g i n g  

f o l d  a x i s .  The p lunge  o f  t h e  F o r d i n g  s y n c l i n e  a t  L i n e  Creek 

r i d g e  i s  v a r i a b l e  b u t  w i t h  a  n e t  n o r t h w a r d  p lunge  o f  seven 

degrees. 

The asymmetry o f  t h e  F o r d i n g  s y n c l i n e  i s  g e n e r a l i z e d  by a  

modera te l y  s t e e p  t o  s t e e p l y  d i p p i n g  west  l i m b  and a  g e n t l y  

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

c o m p l i c a t e d  by  s e v e r a l  " s t e p "  f o l d s ,  one w i t h  up t o  100 m . o f  



v e r t i c a l  bedding,  wh ich  produce a  "s tepped"  l i m b .  The e a s t  l i m b  

o f  t h e  s y n c l i n e  i s  c h a r a c t e r i z e d  b y  low-ang le  t h r u s t  f a u l t s  wh ich 

s t e p  up t h r o u g h  t h e  s e c t i o n  as t h e y  move e a s t .  As many as f o u r  

o r  f i v e  main t h r u s t  f a u l t s  have been i d e n t i f i e d  though these  a r e  

p r o b a b l y  t h r u s t  zones w i t h  numerous p lanes  o f  movement. 

T h r u s t  f a u l t s  o f  sma l l  s c a l e  a r e  common and a r e  t h e  r e s u l t  of 

movement w i t h i n  a  f o l d e d  s e c t i o n  a l l o w i n g  volume and space 

ad jus tments .  

L a t e r  s t a g e  normal f a u l t s  a r e  observed on t h e  h i g h w a l l  o f  t h e  

Main P i t  and a r e  t h e  r e s u l t  o f  e x t e n s i o n a l  f a u l t i n g  i n  t h e  Rocky 

Mountains.  S m a l l e r  s c a l e  normal f a u l t s  s h o u l d  be expected 

t h r o u g h o u t  t h e  area.  

F a u l t s  r e p e t i t i o n s  o f  t h e  Moose Mounta in  sandstone have been 

observed on b o t h  t h e  e a s t  and west  l i m b s  o f  t h e  F o r d i n g  s y n c l i n e .  



V I  LINE CREEK GEOLOGY 

1. STRATIGRAPHY 

The p r o j e c t  a rea  i s  u n d e r l a i n  by  up t o  300 mete rs  o f  Kootenay 

Group s t r a t a .  E r o s i o n  has removed t h e  E l k  Format ion and l e f t  

a p p r o x i m a t e l y  260 meters  o f  t h e  M i s t  Mounta in  Format ion and t h e  

f u l l  s e c t i o n  o f  t h e  Mor i ssey  Format ion.  N a t u r a l  o u t c r o p  

exposures a r e  l i m i t e d  t o  a  d i s c o n t i n u o u s  l i n e  o f  t h e  Moose 

Mounta in  Member o f  t h e  M o r i s s e y  Format ion  wh ich  a r e  exposed f r o m  

t h e  sou th  end o f  L i n e  Creek Ridge, down t h e  e a s t  f l a n k  i n  an 

n o r t h - e a s t e r l y  d i r e c t i o n .  A r t i f i c i a l  o r  man-made o u t c r o p s  o c c u r  

a l o n g  r o a d  c u t s  and do expose some o f  t h e  c o a l  seams o f  t h e  M i s t  

Mounta in  Format ion.  

The c o a l  seam s t r a t i g r a p h y  found  i n  t h e  Main P i t  i s  con t inuous  i n  

an e a s t e r l y  d i r e c t i o n  i n t o  t h i s  p r o j e c t  a rea ,  however, t h e  seams 

do show more l a t e r a l  v a r i a t i o n s  t h a n  seen i n  t h e  Main P i t .  The 

main c o a l  zones o f  i n t e r e s t  i n  t h e  p r o j e c t  a rea  a r e  numbered 8, 

9, and 10 i n  decending o r d e r  down-sect ion.  

It must be n o t e d  a t  t h i s  p o i n t  t h a t  because t h e  CNRL Mincom 

MINER2 computer system i s  n o t  y e t  capab le  o f  h a n d l i n g  a n g l e d  

t h r u s t  f a u l t s ,  t h e  c o 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  area has been 

d i v i d e d  i n t o  f o u r  conformable  sequences. Each conformable  

sequence has been g i v e n  a  b o t t o m  h o r i z o n ,  and by  u s i n g  a r t i f i c i a l  

c o n t r o l  on t h i s  b o t t o m  h o r i z o n  f o r  each sequence, i t  was p o s s i b l e  

t o  g e n e r a t e  a  g e o l o g i c a l  model and c r o s s - s e c t i o n s  w i t h  t h e  b o t t o m  

h o r i z o n s  r e p r e s e n t i n g  t h r u s t  f a u l t s .  It can be seen on t h e  

c r o s s - s e c t i o n s  t h a t  t h e  f i r s t ,  second and f o u r t h  conformable 

sequences c o n t a i n  t h e  c o a l  seams; t h e  t h i r d  conformable  sequence 

has a  b o t t o m  h o r i z o n  c a l l e d  T i l l  and t h i s  sequence has been used 

t o  r e p r e s e n t  t h e  d e p o s i t s  o f  g r a v e l  wh ich  were encountered i n  t h e  

v a l l e y  b o t t o m  and which have eroded t h e  c o a l  seams. Each 

conformable  sequence has been g i v e n  a  l e t t e r  p r e f i x  d e s i g n a t i o n  

i n  f r o n t  o f  t h e  seam number w i t h  " S "  r e p r e s e n t i n g  t h e  wes te rn  



con fo rmab le  sequence, wh ich i s  con t inuous  w i t h  t h e  s t r a t i g r p h y  

f r o m  t h e  Main P i t .  The second conformable  sequence has a  l e t t e r  

d e s i g n a t i o n  "R" ;  t h i s  zone o r  conformable  sequence has v e r y  

l i t t l e  d a t a  and i s  s t r u c t u r a l l y  v e r y  complex. The f o u r t h  

conformable  sequence has t h e  l e t t e r  d e s i g n a t i o n  " V "  and, as can 

be seen on t h e  s e c t i o n s  t h e  s t r a t i g r a p h y  i s  q u i t e  d i f f e r e n t  f r o m  

t h a t  seen i n  t h e  Main P i t  area.  The s t r a t i g r a p h y  i n  t h i s  

e a s t e r n  conformable  sequence, o r  " V "  sequence, i s  p r o b a b l y  more 

s i m i l a r  t o  t h e  s t r a t i g r a p h y  on Horseshoe Ridge, wh ich  i s  e a s t  of 

t h e  L i n e  Creek V a l l e y  and comprises t h e  e a s t  l i m b  o f  t h e  F o r d i n g  

Sync l i ne .  

I n  genera l ,  8 seam changes f r o m  a  t h i c k  seam o f  a p p r o x i m a t e l y  10 

mete rs  on t h e  west  s i d e  o f  t h i s  p r o j e c t  a rea  t o  a  s p l i t  zone on 

t h e  e a s t e r n  s i d e  c o n t a i n i n g  two t h i n n e r  seams. Seam 9, i n  t h e  

wes te rn  p o r t i o n  o f  t h e  p r o j e c t  area,  i s  v e r y  s i m i l a r  i n  

s t r a t i g r a p h y  t o  t h e  Main P i t ,  and as  one p rog resses  eas tward  

ac ross  t h e  p r o j e c t  a rea  i t  s p l i t s  i n t o  two o r  t h r e e  v e r y  t h i n s  

seams and i n  some p l a c e s  d i sappears  a l t o g e t h e r .  It s h o u l d  be 

n o t e d  t h a t  th rough  t h e  p r o j e c t  area t h e r e  i s  a  s i g n i f i c a n t  

development o f  sandstone above 9  seam wh ich  i n  some areas erodes 

t h e  seam c o m p l e t e l y .  Seam 10 on t h e  wes t  s i d e  o f  t h e  p r o j e c t  

a rea ,  n o r m a l l y  c o n s i s t s  o f  two seams d e s i g n a t e d  10B and 10A; 10A 

r e s t s  d i r e c t l y  on t h e  Moose Mounta in  o f  t h e  Mor i ssey  Format ion.  

As one moves i n  an e a s t e r l y  d i r e c t i o n  ac ross  t h e  p r o j e c t  area 

t h e r e  appears t o  be a  development o f  an i n t e r b e d d e d  zone o f  s h a l e  

and s i l t s t o n e  between t h e  base o f  10 and t h e  t o p  o f  t h e  Moose 

Mountain Member. The 10 zone i t s e l f  deve lops i n  an e a s t e r l y  

d i r e c t i o n  i n t o  a  s e r i e s  o f  t h r e e  o r  more c o a l  seams wh ich  seem t o  

p a r t  and coa lesce  i n  a  v a r i a b l e  manner o v e r  t h e  f u l l  s t r i k e  

l e n g t h  o f  t h e  e a s t e r n  h a l f  t h e  p r o j e c t  area.  I n  t h e  e a s t e r n  h a l f  

where t h e  10 zone subcrops under  t h e  t i l l ,  numerous i n t e r s e c t i o n s  

o f  v e r y  t h i c k  c o a l  i n  t h e  o r d e r  o f  20 t o  40 meters  were found  

d i r e c t l y  under  t h e  g r a v e l s .  



I n  genera l  t h e  i n i t i a l  e n g i n e e r i n g  s t u d i e s  i n d i c a t e  t h e  p r o j e c t  

area c o u l d  be d i v i d e d  i n t o  t h r e e  zones o f  economic i n t e r e s t ,  t h e  

f i r s t  zone would  be t h e  " S "  conformable  sequence where i t  appears 

t h a t  t h e  f u l l  s e c t i o n  f r o m  8 down t o  10A c o u l d  be mineable .  The 

second economic a rea  would  i n c l u d e  t h e  "R" con fo rmab le  sequence 

where a t  t h i s  p o i n t  and t i m e  t h e r e  i s  i n s u f f i c i e n t  d a t a  t o  

i n d i c a t e  t h a t  a n y t h i n g  more than  8 seam would  be mineable .  The 

t h i r d  area o f  economic i n t e r e s t  would  be t h e  " V "  conformable  

sequence where 8 seam may have some economic p o t e n t i a l ,  b u t  t h e  

l a r g e s t  zone o f  i n t e r e s t  i s  o b v i o u s l y  10 seam. 

2. STRUCTURE 

The L i n e  Creek Ridge p o r t i o n  o f  t h e  F o r d i n g  S y n c l i n e  i s  a  b road  

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

The Main P i t  i s  p r e s e n t l y  m i n i n g  t h e  modera te l y  d i p p i n g  (25" t o  

45") west  l i m b  o f  t h e  s y n c l i n e  and w i l l  e v e n t u a l l y  mine down 

t h r o u g h  t h e  a x i s  and i n t o  a  p o r t i o n  o f  t h e  e a s t  l i m b .  

The p r o j e c t  a rea  i n c l u d e s  t h e  F o r d i n g  S y n c l i n e  a x i s  and t h e  

f a u l t e d  e a s t  l i m b .  The main s t r u c t u r a l  f e a t u r e  i n  t h e  p r o j e c t  

area i s  a  t h r u s t  zone bounded on t h e  west  by  t h e  "S"  conformable  

sequence and bounded on t h e  e a s t  by  t h e  " V "  conformable  sequence. 

I n s u f f i c i e n t  d a t a  has been ga the red  a t  t h i s  t i m e  t o  f i rmly d e f i n e  

t h e  s t r u c t u r e  i n  t h i s  t h r u s t  zone t h e r e f o r e  on t h e  c r o s s - s e c t i o n s  

i t  has been r e p r e s e n t e d  by  t h e  "R" conformable  sequence. Data  i n  

t h i s  area i n d i c a t e s  h i g h l y  deformed c o a l  seams wh ich  a r e  

d i f f i c u l t  t o  c o r r e l a t e  f r o m  one d r i l l  h o l e  t o  t h e  n e x t .  Some 

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

f a i r l y  s i g n i f i c a n t  t h r u s t  f a u l t s .  Bedding d i p s  i n  t h e  p r o j e c t  

a rea  seldom exceed 25" excep t  i n  areas o f  severe d rag  f o l d i n g  and 

f a u l t i n g .  



I t  i s  expected t h a t  i n f i l l  explora t ion  d r i l l i n g  w i l l  cont inue on 

an ongoing b a s i s  i n  an e f f o r t  t o  b e t t e r  def ine  t h e  complex 

s t r u c t u r e  in t h e  middle of t h e  p ro jec t  a rea  and t o  a l s o  def ine  

t h e  s t r a t i g r a p h i c  changes which occur across  t h e  a rea  i n  an e a s t -  

west and north-south d i r e c t i o n .  



A u t h o r ' s  

Note 1: The Mincom Miner  2 computer system i s  n o t  y e t  a b l e  t o  handle  

ang le  h o l e s  as a  s i n g l e  d r i l l  ho le ,  t h e r e f o r e ,  a l l  a n g l e  h o l e s  

have been d i v i d e d  i n t o  a  number o f  p a r t i a l  h o l e s  w i t h  each 

i n d i v i d u a l  p a r t i a l  h o l e  r e p r e s e n t i n g  a v e r t i c a l  h o l e  d r i l l e d  

t h r o u g h  one c o a l  seam. For  example d r i l l  h o l e  5010 has been 

d i v i d i e d  i n t o  seven p a r t i a l  ho les ,  w i t h  each one r e p r e s e n t i n g  one 

coa l  seam t h a t  was i n t e r s e c t e d  i n  t h a t  p a r t i c u l a r  h o l e .  

A u t h o r ' s  

Note 2: I n  t h e  computer m o d e l l i n g  system i n s u f f i c i e n t  da ta  can a l l o w  t h e  

computer t o  c r e a t e  s t r u c t u r a l  and s t r a t i g r a p h i c a l  models which 

a r e  o b v i o u s l y  i n c o r r e c t .  Therefore ,  c o n t r o l  h o r i z o n s  a r e  

u t i l i z e d  t o  c o n t r o l  t h e  s t r u c t u r e  and s t r a t i g r a p h y  as much as 

p o s s i b l e .  I n  t h e  " R "  and " V "  conformable  sequences, t h e  

f o o t w a l l s  o f  two coa l  seams, one i n  each sequence, have been used 

as c o n t r o l  h o r i z o n s .  Seams a r e  chosen as c o n t r o l  h o r i z o n s  which 

have s u f f i c i e n t  c o n t r o l  on t h e i r  s t r u c t u r a l  model t o  w a r r e n t  

u s i n g  them t o  c o n t r o l  t h e  m o d e l l i n g  o f  t h e  seams which have l e s s  

c o n t r o l .  Th is  m o d e l l i n g  e x t r a p o l a t i o n  prob lem i s  a l s o  e v i d e n t  i n  

t h e  l o w e r  p o r t i o n  o f  t h e  each s e c t i o n  where t h e  model has been 

extended t o  t h e  bo t tom o f  t h e  c r o s s - s e c t i o n ,  w e l l  below t h e  l i m i t  

o f  any h a r d  da ta .  T h i s  prob lem w i l l  h o p e f u l l y  be r e s o l v e d  i n  t h e  

f u t u r e  e i t h e r  by  i n s e r t i n g  f a l s e  d a t a  t o  man ipu la te  t h e  model o r  

b y  ha rd  da ta  when o b t a i n e d  f r o m  d r i l l i n g .  



V .  COAL QUALITY 

No fo rma l  assessment has y e t  been made o f  t h e  coa l  q u a l i t y  o b t a i n e d  

f r o m  t h i s  d r i l i n g  program. A l l  o f  t h e  da ta  which has been o b t a i n e d  t o  

d a t e  i s  i n c l u d e d  i n  Appendix Four. I n  genera l  t h e  d a t a  f o r  seams 8 

and 9 i n d i c a t e s  t h a t  i t s  q u a l i t y  shou ld  be q u i t e  s i m i l a r  t o  t h a t  which 

has been encountered i n  t h e  Main P i t .  The main s u r p r i s e  appears t o  be 

10 seam i n  t h e  " V "  conformable  seqeuence where e x c e l l e n t  q u a l i t y  

m e t a l l u r g i c a l  c o a l  appears t o  e x i s t  a lmos t  d i r e c t l y  underneath t h e  

g r a v e l s  i n  t h e  v a l l e y  bot tom. 
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$ 

$ 

$ 

$ 

PreparatoryIPhyslcal 
LineIGrid (kilometres) ............ 195...hr.? ... !? .... ~.~!%!h.!r.rr ................................... $ 19,500 
Trenching (metres) ............................................................................................................................ $ 

* road and dr i l l  s i t e  prep. $ 19,500 

Other Exploration Costs (attach detalled schedules) 

Total Ellglble Expenses 

(b) For the following actlvltles only 25% of total costa are ellglble: 

Tunneling. Drifting, Other Lateral Excavation, Shaft Slnklng 
(25% of total expenses am ellglble) 

................................................ m @ $  .................................................... = $ x 2 5 % =  $ 

........................................................ I m @ $  = $ x 2 5 % =  $ 

$ 

and machinery rental, 

Total 
Ellglbh Expen606 

S 
I 

- 

(c) TOTAL ELIGIBLE EXPENDITURES: S 



8 SUPPLEMENTARY INFORMATION: The following information is required in order to help us determine the contribution which 
mineral exploration activity makes to the economy, and relates to the ~tIllZatl0n of B.C. vs. outside labour and s e e s .  Only figures 
directly attributable lo the funded program should be included (approximate figures acceptable. but please be as accurate as 
possible). 

(a) Employment, wages and salaries 



Con- hilling 

39 davs @ $129/hr $121,125 
Consultant SeMcss 

9. IMPACT OF FAME GRANT 

(a) Please indicate what level of expansion of your project was attributable to receiving a FAME grant 

?5 - personldays employment. 

(b) Please indicate what you feel to be the main achievement of this FAME funded program. 

- expansion o f  the  low-cost reserve base f o r  the L ine  Creek Mine 
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AUTHOR'S QUALIFICATIONS FOR PREPARATION OF THIS REPORT 

E n t i t l e d :  1986 - 1987 E x p l o r a t i o n  Program 

L i n e  Creek Ridge 

Lower South P i t  and Eas t  Pod 

Mr. Ted W. Hannah p lanned  and c a r r i e d  o u t  t h e  1986 - 1987 d r i l l i n g  program 

i n  t h e  Lower South P i t  and E a s t  Pod a rea  o f  L i n e  Creek Ridge. He a l s o  

hand led  t h e  d a t a  i n t e r p r e t a t i o n  and t h e  p r e p a r a t i o n  of t h i s  r e p o r t .  

Ted W. Hannah g radua ted  w i t h  a  BSc i n  Geology f r o m  t h e  U n i v e r s i t y  o f  New 

Brunswick  i n  1973. D u r i n g  h i s  14 y e a r  c a r e e r  w i t h  Shell/CNRL, Mr. Hannah 

has worked as a  g e o l o g i s t  i n  o i l  & gas e x p l o r a t i o n  and has spen t  t h e  p a s t  

13 y e a r s  w o r k i n g  on numerous c o a l  e x p l o r a t i o n  p r o j e c t s  i n  A l b e r t a  and 

B r i t i s h  Columbia. He c u r r e n t l y  h o l d s  t h e  p o s i t i o n  o f  S e n i o r  G e o l o g i s t ,  

Development E n g i n e e r i n g  Group, L i n e  Creek Mine, and i s  r e g i s t e r e d  as a  

P r o f e s s i o n a l  G e o l o g i s t  i n  A l b e r t a .  
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CONFORMABLE 

SEQUENCE 

"S"  

S6U 

S6L 

BOS 

PROJECT AREA STRATIGRAPHY 

CONFORMABLE CONFORMABLE CONFORMABLE 

SEQUENCE SEQUENCE SEQUENCE 
"R"  "EROSION" " V "  

RlOB 

R10 

RlOA 

BOR TILL  

V l F l  

V l R l  

V10 V1R2 

V1F2 

BOV 

F i g u r e  5 



COAL SEAM LITHOLOGY STATISTICS REPORT 

SEAM 

S6U 
S6L 
S7U 
s 7 
S7L 
S8U 
S8L 
S9U 
S 9 
S9L 
5181 
SlOB 
5182 
SlOA 
R8U 
R8L 
R8LF 
R9U 
R9 
R9L 
RlOB 
RlOA 
V8U 
V8L 
V8LF 
V9R 
v9u 
V9L 
VlFl 
VlRl 
v10 
V1R2 
VIP2 

NUM MINIMUM 
OCCUR THICK I HOLE 

1 
1 
14 
1859 
14 
OC25 
OC24 
5106C 
ADIT4P 
5083 
5076 
2183810 
5104 
SURV9 
5097 
5081 
5010F 
2 2 
5098 
5025 
5046 
5089 
5061 
2 1 
2 1 
5064 
6 9 
5093 
5050 
5095 
5095 
5064 
5095 

MAXIMUM 
THICK 

3.00 
3.00 
1.90 
5.40 

13.10 
8.80 

13.70 
7.40 
9.80 
5.40 
2.20 

12.20 
2.70 

10.70 
32.00 
21.20 
5.80 
6.21 

18.80 
3.58 
6.70 

25.40 
14.10 
5.60 
1.00 
3.00 
5.03 
4.43 

13.50 
15.00 
35.20 
9.20 

52.90 

HOLE 

1 
1906 
1 
1859 
21 
22 
6 3 
5076 
5077 
5105 
5107D 
4 4 
48 
5085 
5037 
5037 
5090 
5010H 
5106D 
5010J 
5098 
5098 
5062 
5096 
21 
5044 
1158 
115D 
21 
21 
5044 
5050 
5103 

MEAN 

3.00 
2.55 
1.51 
5.40 
5.76 
5.22 
7.44 
3.40 
5.93 
2.07 
1.77 
4.93 
2.00 
3.78 
9.64 
9.87 
3.35 
4.02 

17.63 
2.77 
5.18 

10.98 
7.89 
2.75 
1.00 
1.32 
1.63 
1.63 
9.52 
6.43 

17.07 
4.62 

13.31 

S.D. 

- 
- 
- 
- 

4.90 
1.19 
2.28 
1.40 
2.12 
1.31 
- 

2.55 - 
2.52 
9.99 
5.47 
2.29 
- 
- 
- 

1.18 
9.72 
3.17 
1.52 
- 

0.96 
1.52 
1.16 
3.49 
3.71 
8.75 
1.99 

17.87 

MODE 

3.00 
2.91 
1.83 
5.40 
4.05 
5.46 
7.63 
2.63 
5.15 
1.62 
2.09 
4.68 
2.51 
3.89 
5.90 
9.58 
5.31 
5.77 

18.46 
3.42 
4.45 
6.59 
5.82 
2.38 
1.00 
1.18 
0.77 
1.61 
7.11 
4.11 

12.33 
4.51 
7.99 

THICKNESS 
KEDIAN 

3.00 
2.28 
1.42 
5.40 
4.39 
5.26 
7.49 
3.08 
5.71 
1.78 
2.04 
4.63 
2.42 
3.53 
6.38 
9.03 
2.85 
2.71 

18.29 
2.79 
4.70 
7.29 
7.20 
2.49 
1.00 
1.18 
1.11 
1.41 
7.82 
5.62 

15.50 
4.17 
8.82 

SKEW 

- 
- 
- 
- 

1.14 
-0.89 
-0.63 
1.87 

-0.78 
1.79 - 
0.74 
- 

1.23 
1.93 
1.21 
0.00 - 
- 
- 

0.47 
1.08 
1.14 
0.93 - 
0.81 
1.48 
1.39 
0.17 
1.27 
0.61 
1.66 
1.86 

AVERAGE 
KURT DEPTH 

- WARNING, less than 4 occurences of this sea m .  Not able to provide any statistics. Sean cannot be included in nodel 



HORIZONS STATISTICS REPORT 

HORIZON OCCURRENCES AVERAGE DEPTH 

BOS 12 44.98 
COR 8 45.46 - CONTROL HORIZON FOR "R" SEQUENCE 
BOR 10 34.90 
TILL 39 32.59 
COV 13 92.59 - CONTROL HORIZON FOR "V" SEQUENCE 
BOV 31 63.07 
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LINE CREEK PROJECT SURVEY DATA APPENDIX 2 

HOLE EAST. NORTH COLLAR 

1736.50 
1688.50 
1703.20 
1458.00 
1449.00 
1415.00 
1386.00 
1379.00 
1766.60 
1712.30 
1742.30 
1748.10 
1728.20 
1797.40 
1761.60 
1738.80 
1679.24 
1679.24 
1745.20 
1666.32 
1833.80 
1666.83 
1808.80 
1651.9 
1703.70 
1728.30 
1665.90 
1670.70 
1748.10 
1690.20 
1755.60 
1823.00 
1680.70 
1687.00 
1766.70 
1712.80 
1774.30 
1639.20 
1765.50 
1682.40 
1681.60 
1649.00 
1766.30 
1639.10 
1639.10 
1641.40 
1552.00 
1543.00 
1533.00 
1504 .OO 
1497.00 
1464.00 
1448.00 

T.D. 

235.00 
173.00 
184.00 
6.00 
5.00 

27.00 
5.00 
5.00 

214 .OO 
217.00 
102.00 
133.50 
42.00 
153.00 
205.00 
223.00 
101.50 
101.53 
32.80 
66.20 
155.00 
69.85 
17.00 
271.0 
193.00 
l9O.00 
3.40 
0.70 
7.00 
1.70 
6.20 

137.00 
3.10 
1.30 
8.50 
6.00 
6.40 

221.00 
187.00 
170.00 
l9O.00 
175.00 
203.00 
70.00 
91.00 
90.00 
8.00 
10.00 
2.00 
7.00 
4.00 
8.00 
5.00 





5090 
5091 
5092 
5093 
5094 
5095 
5096 
5097 
5098 
5099 
5100 
5101 
5102 
5103 
5104 
5105 

X5106a 
5106b 
5106c 
5106d 

*5107a 
5107b 
5107c 
5107d 
5107e 
- 5107f 
5108 
5109 
5110 
5111 

$5112a 
5112b 
5112c 
5112d 
6 0 
6 1 
610 
6 3 
6 9 
7 1 
7 2 
906 
Aditl8C 
Adi tl8E 
Aditl8S 
Aditl2p 
Aditl2x 
Adit3p 
Adit4p 
Adit5p 
Adit5x 
Adi t6p 
Adit7p 
BORl 
BOR2 
BOR3 
BOR5 
BOR6 
BOR7 
BOSl 



* A = ANGLE HOLE 



HOLE - 

L I N E  CREEK PROJECT - ANGLED HOLES 

AZIMUTH ANGLE 

70" e a s t  

51" e a s t  

51" e a s t  

61"  e a s t  

70" e a s t  

55" e a s t  

75" e a s t  

80" e a s t  

60" e a s t  

65' e a s t  

45" e a s t  

6 0 "  e a s t  



LINE CREEK PROJECT LITHOLOGY DATA APPENDIX 3 

HOLE 
- 
1 
1 
1 

SEAM 

S6U CO 
S6L CO 
S7U co 
S7L co 
S8U CO 
S8L CO 
S9 CO 
SlOBCO 
S 1 OACO 
S8U CO 
S8L CO 
s9u co 
S9L CO 
SlOBCO 
Sl OACO 
S8U CO 
S8L CO 
S9U co 
S9L co 
SlOBCO 
Sl OACO 
V9U CO 
V9L co 
v10 CO 
VlR2CO 
VlF2CO 
S8U CO 
S8L co 
S9 CO 
SlOBCO 
Sl OACO 
S7U co 
S7L co 
S8U CO 
SBL CO 
S9 CO 
S8L co 
SlOBCO 
S 1 OACO 
S8U CO 
S8L co 
SlOBCO 
S 1 OACO 
S9 co 
SlOBCO 
Sl OACO 
S8U CO 
S8L CO 
S9 co 
SlOBCO 
Sl OACO 
S7 co 
S8U CO 

DRILL DEPTH 
TOP BASE 



S8L CO 
s9 co 
SlOBCO 
SlOACO 
S6L CO 
s7u co 
S7L co 
S8U CO 
S8L CO 
S9U CO 
S9L co 
SlOBCO 
SlOACO 
S8U CO 
S8L CO 
S8U CO 
S8L CO 
S8U CO 
S8L CO 
S8U CO 
S8L CO 
S8U CO 
S8L CO 
S9 co 
SlOBCO 
Sl OACO 
S8U CO 
S8L CO 

ST 
571 co 
v8u co 
v81 co 
v8lfco 
v9u co 
vlflco 
vlrlco 
S8U CO 
S8L CO 
s9 CO 
SlOBCO 
Sl OACO 
S8U CO 
S8L CO 
S9 co 
SlOBCO 
SlOACO 

2183AlO SlOACO 
2183A10 ST 
218381.0 SlOBCO 
2183L8 S8L CO 
2183T9 S9 CO 
2183U8 S8U CO 
2183U8 ST 
2184 S8U CO 
2184 S8L CO 
2184 S9 CO 
2184 SlOBCO 
2184 SlOACO 
2185A10 SlOACO 
2185810 SlOBCO 



S 8 U  CO 
S 8 U  CO 
S ~ L  co 
S 9  co 
bos ho 
r9u  CO 
r91  CO 
S 8 U  CO 
S 8 L  co 
S9 co 
S l O B C O  
S l O A C O  
S 8 U  CO 
S ~ L  co 
s9u  CO 
S 9 L  CO 
S l O B C O  
S l  OACO 
S 8 U  CO 
S 8 L  CO 
s9u CO 
S 9 L  co 
S l O B C O  
S l O A C O  
S 8 U  CO 
S 8 L  CO 
s9u  co 
S 9 L  co 
S l O B C O  
S l B 2 C O  
S l  OACO 
S 8 U  CO 
S 8 L  CO 
S 9  CO 
S l O B C O  
S l  OACO 

S T  
S T  
S T  

R 8 U  CO 
R 8 L  CO 
R 8 L F C O  
R 9 U  CO 
R 9 L  CO 
V 8 U  CO 
V 8 L  CO 
V 9 R  CO 
v9u CO 
V 9 L  co 

S T  
BOS ho 
R 9 L  CO 
BOR h0 
V 9 R  CO 
V 9 U  co 
V 9 L  co 

S T  



S8U CO 
S8L CO 

ST 
bov ho 
tillho 

st 
tillho 
v10 co 
bov ho 
S8U CO 
S8L CO 
S9 co 
TILLh0 
VlrlCO 
bov ho 
R8U CO 
R8L CO 
VlFlCO 
VlRlCO 
v10 CO 
VlR2CO 
VlF2CO 
bov ho 
TILLh0 
bov ho 
TILLh0 
bos ho 
R8U CO 
R8L CO 

s8u co 
s81 co 
s9 co 
slObco 
slOaco 
TILLh0 
VlRlCO 
v10 co 
VlR2CO 
bov ho 
tillho 
V9R CO 
V9U co 
V9L co 
v10 co 
VlR2CO 
bov ho 
TILLh0 
v10 co 
TILLh0 
RlOBCO 
RlOACO 
BOR ho 
VlRlCO 
v10 CO 
bov ho 
TILLh0 
TILLh0 
v10 CO 



bov ho 
TILLh0 
v10 CO 
bov ho 
v9u co 
v91 co 
vlflco 
vlrlco 
vlr2co 
vlf 2co 
bov ho 
bov ho 
tillho 
v10 co 
VlF2CO 
bov ho 
TILLh0 
v10 co 
VlF2CO 
bov ho 
TILLh0 
v10 co 
bov ho 
bov ho 
TILLh0 
TILLh0 
VlRlCO 
v10 co 
bov ho 
TILLh0 
v10 co 
bov ho 
TILLho 
v10 co 
bov ho 
bov ho 
TILLh0 
TILLh0 
V8U CO 
V8L co 
TILLh0 
V8U CO 
V8L CO 
TILLh0 
V8U CO 
V8L CO 
v10 co 
vlr2co 
bov ho 
V9R CO 
V9L co 
v10 co 
VlR2CO 
bov ho 
S8U CO 
S8L CO 
s9u co 
S9L co 
SlblCO 
SlObCO 



S 1 OACO 
S8U CO 
S8L CO 

S8L co 
S9 CO 
SlOBCO 
S 1 OACO 
S8U CO 
S8L CO 
s9 co 
SlOBCO 
S 1 OACO 

st 
r81 co 
r8lfco 
bor ho 
V9R CO 
V9U co 
V9L CO 
S9U co 
S9L co 
SlOBCO 
Sl OACO 
SlOBCO 
SlOACO 
SlOBCO 
SlOACO 
slObco 
bos ho 
r9 CO 
rlObCO 
rlOaCO 

st 
tillho 
Rl OBCO 
RlOACO 
R8U CO 
R8L CO 
RBLFCO 

~- ~~ 

R8L CO 
R8LFCO 
tillho 

co 
tillhi 
V9U co 
V9L co 
v10 co 
bov ho 
tillho 
bov ho 
tillho 
VlRlCO 
v10 CO 
VlF2CO 
bov ho 



tillho 
V8U CO 
V8L CO 
bos ho 
R8U CO 
R8L CO 
bos ho 
r9 co 
rlObco 
rlOaco 
bov ho 
tillho 
bor ho 
tillho 
tillho 
v10 co 
vlr2co 
bov ho 
bov ho 
tillho 
tillho 
vlflco 
v10 co 
vlf2co 
s8u co 
s81 co 
s9u co 
s91 co 
slObco 
slb2co 
slOaco 
s8u co 
581 co 
s9u co 
s91 co 
slObco 
slb2co 
slOaco 
bos ho 
s8u co 
s81 co 
s9u co 
bos ho 
r9 co 
s8u co 
s81 co 
s9u co 
slblco 
slObco 
slOaco 
tillho 
v9r co 
v9u co 
v91 co 
vlrlco 
tillho 
v10 co 
bov ho 
bov ho 
tillho 



5111 tillho 
5111 bov ho 
5112a s8u co 

. 5112b s81 co 
5112c slObco 
5112d slOaco 

- 5112d bos ho 
6 0 SlOBCO 
6 0 S 1 OACO 
6 1 SlOBCO 
6 1 SlOACO 
610 S8U CO 
610 S8L CO 
6 3 S8U CO 
6 3 S8L CO 
6 9 V8U CO 
6 9 V ~ L  co 
69 V9U CO 
6 9 V9L CO 
6 9 VlRlCO 
69 V10 CO 
7 1 S8U CO 
7 1 S8L CO 
7 1 S9U CO 
7 1 S9L co 
7 1 SlOBCO 
7 1 SlOACO 
72 V9u CO 
7 2 VlRlCO 
7 2 v10 co 
906 TILL 
906 V9u CO 
906 V10 CO 
Aditl2p slOaco 
Aditl2x slOaco 
Aditl8C S8U CO 
Aditl8C S8L CO 
Aditl8E S8u CO 
Aditl8E S8L CO 
Aditl8S S8u CO 
Aditl8S S8L CO 
Adit3p s81 co 
Adit4p s9 co 
Adit5p slObco 
Adit5x slObco 
Adit6p slOaco 
Adit7p 581 co 
BORl BOR h0 
B0R2 BOR h0 
BOR3 BOR ho 
B0R5 BOR ho 
BOR6 BOR h0 
BOR7 BOR h0 
BOSl BOS h0 
80.54 BOS ho 
8055 BOS h0 
F5003 S8L CO 
F5004 S8U CO 
F5004 S8L CO 
F5005 S8U CO 





co 
S 9  co 
S 8 L  co 
S 8 L  CO 
S 8 U  CO 
Sl OACO 
S 1 OACO 
S 8 U  CO 
S 8 L  CO 



LINE CREEK PROJECT 

HOLE SEAM 

COAL QUALITY DATA APPENDIX 4 

DRILL DEPTH 
TOP BOT 

SlOA 
SlOB 
S6L 
S6U 
S7L 
S8L 
S8U 
s9 
SlOA 
SlOB 
S8L 
S8U 
S9L 
S9U 
SlOB 
S8L 
S8U 
S9L 
s9u 
SlOA 
SlOB 
S8L 
S8U 
S 9 
S7L 
S7U 
S8L 
S8U 
S 9 
SlOA 
SlOB 
SlOA 
SlOB 
S8L 
S8U 
SlOA 
SlOB 
s9 
SlOA 
SlOB 
S8L 
S8U 
S9 
SlOA 
SlOB 
S7L 
s7u 
S8L 
S8U 
S 9 
SlOA 

RAW 
ASH 
- 
27.70 
21.90 
18.90 
30.00 
34.20 
22.90 
23.80 
36-00 
17.11 
18.28 
19.13 
17.80 
16.82 
23.23 
26.10 
37.40 
37.40 
38.10 
38.10 
32.80 
49.50 
31.50 
29.10 
28.40 
34.40 
27.00 
24.70 
42.70 
23.20 
23.00 
17.40 
21.30 
24.10 
15.50 
20.70 
29.60 
29.80 
22.80 
28.20 
40.60 
18.40 
19.70 
26.30 
22.90 
22.60 
36.70 
18.80 
19.80 
14.20 
30.30 
25.90 

RAW 
FS I 



1906 S ~ O B  
1906 S6L 
1906 S7L 
1906 S711 

1906 S8U 
1906 S9 
203 S8L 
203 S8U 
206 S8L 
206 S8U 
2137 SlOA 
2137 SlOB 
2137 S8L 
2137 S8U 
2137 S 9 
2138 SlOA 
2138 SlOB 
2138 S8L 
2138 S8U 
2138 S 9 
2139 SlOA 
2139 SlOB 
2 2 SlOB 
22 S8L 
22 S8U 
2 2 S 9 
36 SlOB 
36 S8L 
3 6 S8U 
36 S 9 
4 1 SlOA 
4 1 SlOB 
4 1 S8L 
4 1 S8U 
4 1 S9L 
4 1 s9u 
4 4 SlOA 
4 4 SlOB 
4 4 S8L 
4 4 S8U 
4 4 S9L 
4 4 S9U 
4 8 SlOA 
4 8 SlOB 
4 8 S8L 
4 8 S8U 
4 8 S9L 
4 8 S9U 
4 9 SlOA 
4 9 SlOB 
4 9 S8L 
4 9 S8U 
4 9 S9 
5003 S8L 
5004 S8L 
5004 S8U 
5005 S8L 
5005 S8U 
5006 S8L 



5006 S8U 
5007 S8L 
5008 S8L 
5008 S8U 
5009 S8L 
5009 S8U 
5012 S8L 
5012 S8U 
5013 S8L 
5013 S8U 
5014 S8L 
5014 S8U 
5015 S8L 
5015 S8U 
5016 S8L 
5016B S8U 
5017 S8L 
5017 S8U 
5018 S8L 
5019 S8L 
5019 S8U 
5020 S8L 
5020 S8U 
5021 S8L 
5021 S8U 
5022 S8L 
5022 S8U 
5023 S8L 
5023 S8U 
5024A8 S8L 
5024A8 S8U 
5029 v10 
5031 s8u 
5031 s81 
5036 vlrl 
5037 r81 
5037 vlfl 
5037 vlrl 
5037 vl r2 
5037 vlf2 
5041 slOa 
5042A S8U 
50428 S8L 
5042C S9 
5042D SlOB 
5042E SlOA 
5043 vlrl 
5043 v10 
5044 v91 
5044 v10 
5044 vlr2 
5045 v10 
5046 rlOb 
5046 rlOa 
5046 v10 
5048 VIO 
5049 V10 
5050 v9u 
5050 vlfl 
5050 vlrl 


































