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I n  J u l y  o f  1987 a  y r a n t  under t h e  " F i n a n c i a l  A s s i s t a n c e  f o r  M i n e r a l  Ex- 
p l o r a t i o n "  program was awarded t o  Westar M i n i n g  Ltd. ,  G r e e n h i l l s  Operat -  
i o n s .  The y r a n t  was used as p a r t i a l  f u n d i n y  o f  an e x p l o r a t i o n  program 
d e s i g n e d  t o ;  a. F u r t h e r  i d e n t i f y  and  d e l i n e a t e  l o w  s t r i p  r a t i o  h i g h  
v o l a t i l e  rese rves ,  b. P re fo rm a  p r e l i m i n a r y  i n v e s t i g a t i o n  o f  7 & 10 seam 
as  a  p o s s i b l e  replacement f o r  1 seam i n  o u r  s tandard  m e t a l l u r g i c a l  p roduc t .  

D u r i n g  t h e  program 5,497 mete rs  o f  r e v e r s e  c i r c u l a t i o n  d r i l l i n g  were d r i l l -  
ed w i t h  40 h o l e s  completed.  E i g h t e e n  h o l e s  were d r i l l e d  f o r  10 seam o r  a  
comb ina t ion  o f  7 and 10 seam. The rema in ing  h o l e s  were d r i l l e d  i n  t h e  h i y h  
v o l .  area.  

D r i l l i n g  d e n s i t y  i n  t h e  h i g h  v o l .  a rea i s  h i y h  enough t o  g i v e  s u f f i c i e n t  
i n f o r m a t i o n  t o  comple te  t h e  d e t a i l e d  m ine  p l a n n i n g .  I n  t h e  10 seam s o u t h  
b l o c k  enough i n f o r m a t i o n  i s  now a v a i l a b l e  t o  comple te  t h e  p r e l i m i n a r y  m ine  
p lann ing .  I n  t h e  n o r t h e r n  b l o c k  10 seam s u f f i c i e n t  i n f o r m a t i o n  has been 
generated t o  demonst ra te  t h e  c o n t i n u i t y  o f  t h e  seams b u t  f u r t h e r  work 
shou ld  be done b e f o r e  mine p l a n n i n g  i s  s t a r t e d .  

The genera l  o b j e c t i v e s  o f  t h e  program have been comple ted as o u t l i n e d  i n  
t h e  o r i g i n a l  p roposa l .  
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1.0 INTRODUCTION 

1.1 L o c a t i o n  

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

m i n i n g  o p e r a t i o n  w i t h  t h e  t a r g e t  area d i v i d e d  i n t o  two  b locks .  

The area l i e s  a p p r o x i m a t e l y  12.5 k i l o m e t e r s  n o r t h  and 2.5 k i l o -  

me te rs  e a s t  o f  E l k f o r d  and 5 1  k i l o m e t e r s  n o r t h  o f  Sparwood. (See 

Index Map F i g u r e  1.) 

1.2 Access 

A  paved road connects  E l k f o r d  t o  t h e  F o r d i n g  Coal s u r f a c e  mine.  

Access f o r  c o n t r a c t o r s  t o  t h e  p r o j e c t  a rea  i s  f rom t h i s  road,  v i a  

secondary l o y g i n y  roads,  t h r o u g h  t h e  sou th  end o f  F o r d i n g  C o d l ' s  

p r o p e r t y .  Access f o r  G r e e n h i l l s  personnel  work ing  on t h e  p r o j e c t  

was v i a  e x p l o r a t i o n  roads f rom t n e  n o r t h  end o f  t h e  G r e e n h i l l s  

Mine. 

1.3 Topography, C l i m a t e  and V e g e t a t i o n  

The t o p o g r a p h y  o f  t h e  area i s  t h e  same as t h a t  o f  t h e  G r e e n h i l l s  

M i n e .  The a rea  l i e s  m a i n l y  a l o n g  t h e  c r e s t  o f  t h e  G r e e n h i l l s  

R i d g e  which has a  v e r y  s teep  s l o p e  and i s  c u t  by  s e v e r a l  ephe- 

m e r a l  s t r e a m s  which f l o w  i n t o  t h e  E l k  R i v e r  850 met res  be low t h e  

r i d y e  c r e s t .  V e g e t a t i o n  on t h e  upper  p a r t  o f  t h e  west s i d e  i s  

s p a r s e  c o n s i s t i n g  o f  m a i n l y  grasses,  herbs,  shrubs and a  few 

s t u n t e a  t r e e s .  Severa l  ephemeral st reams f l o w  e a s t  f rom t h e  

r i d g e  i n t o  C a t a r a c t  Creek 450 met res  be low t h e  r i d g e  top .  On t h e  

e d s t  s ide ,  t h e  topography i s  l e s s  s teep  w i t h  s e v e r a l  spurs  pro-  

j e c t i n g  t o  t h e  e a s t .  The e a s t  s i d e  o f  t h e  r i d y e  i s  m a i n l y  open 

as t h e  r e s u l t  o f  c l e a r c u t  l o y g i n y  w i t h  a  few c o n i f e r s  rema in ing  

near  t h e  c r e s t .  On t h e  sou th  b l o c k  v e g e t a t i o n  on t h e  e a s t  s i d e  o f  

t h e  r i d g e  i s  s i m i l a r  t o  t h a t  on t h e  west  s i d e ,  i .e.  Grasses, he rb  

and s h r u b s .  The c l i m a t e  i s  t h e  same as t h e  G r e e n h i l l s  Mine a rea  

w i t h  g e n e r a l l y  c o o l  Summers and F a l l s ,  r a i n y  and wet S p r i n g s  and 

c o l d  Win te rs  w i t h  moderate t o  h i g h  s n o w f a l l s .  
Ref:2.11-#3 
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1.4 Land D e s c r i p t i o n  and Ownership 

D u r i n g  February  o f  1968, Westar M i n i n g  Ltd. ,  t h e n  K a i s e r  Coal 

Ltd., acqu i red  t h e  c o a l  r i g h t s  t o  43,725 h e c t a r e s  o f  c o a l - b e a r i n g  

lands  f rom Crows Nest I n d u s t r i e s  L td .  The G r e e n h i l l s  Mine exp- 

l o r a t i o n  program area covers  approx imate ly  315 h e c t a r e s  i n  two 

b l o c k s  and was p a r t  o f  t h i s  a c q u i s i t i o n .  The l a r y e r  b l o c k  (270 

hec ta res )  i s  t o  t h e  n o r t h e a s t  and a d j a c e n t  t o  t h e  p resen t  Couyar 

N o r t h  P i t .  The s m a l l e r  p a r c e l  l i e s  ~ u s t  n o r t h  o f  t h e  p r e s e n t  

E a g l e  P i t  and below t h e  16 Seam f o o t w a l l ,  (See Index  Map F i g u r e  

1 ) .  The p r o p e r t y  i s  l o c a t e d  w i t h i n  L o t  1, D i s t r i c t  4588 P lan ,  

Kootenay D i s t r i c t  C e r t i f i c a t e  o f  T i t l e  117880. 

2.0 OBJECTIVE OF PRESENT PROGRAM 

2.1 G r e e n h i l l s  Mine Overview 

Wes ta r ' s  Greenh i l  I s  Mine l o c a t e d  n o r t h e a s t  o f  E l  k f o r d  produced 

2.48 m i l l i o n  tonnes o f  m e t a l l u r g i c a l  coa l  and 650,000 tonnes o f  

the rma l  c o a l  i n  1987 and p resen t  p r o j e c t i o n s  i n d i c a t e  t h a t  pro-  

d u c t i o n  w i l l  remain a t  t h i s  l e v e l  f o r  s e v e r a l  years .  The marke ts  

f o r  bo th  t y p e s  o f  c o a l  a r e  improv ing  b u t  remain v e r y  c o m p e t i t i v e  

w i t h  t h e  c u r r e n t  excess supp ly  expected t o  c o n t i n u e  i n t o  t h e  

immediate f u t u r e .  Coal p r i c e s  have d e c l i n e d  e v e r y  y e a r  f o r  t h e  

l a s t  s i x  y e a r s ,  e l i m i n a t i n g  some o f  t h e  l e s s  c o s t - e f f i c i e n t  

producers .  To remain c o m p e t i t i v e  and m a i n t a i n  o u r  market  share, 

a l t e r n a t e  [means o f  i n c r e a s i n g  p r o d u c t i v i t y  and c o s t - e f f i c i e n c y ,  

and d e v e l o p i n g  new marke ts  a r e  c o n t i n u a l l y  under i n v e s t i g a t i o n .  

O p t i m i z i n g  t h e  mine p l a n  th rough  t h e  development o f  a  S u p e r i o r  

g e o l o g i c a l  model w i l l  h e l p  t o  accompl ish t h i s .  

2.2 O b j e c t i v e  

Two genera l  t a r g e t s  were o u t l i n e d  a t  t h e  commencement o f  t h e  1987 

e x p l o r a t i o n  program: 

Ref :2.11-#3 
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( a )  Shipment o f  h i g h  V.M. m e t a l l u r y i c a l  c o a l  i n  l a t e  1986 and 

e a r l y  1987 i n d i c a t e d  t h a t  l o n g  te rm c o n t r a c t s  were a v a i l a b l e  

i f  s u f f i c i e n t  m ineab le  rese rves  c o u l d  be i d e n t i f i e d .  The 

s t r o n g  demand t h a t  e x i s t e d  a t  t h a t  t i m e  has so f tened  some- 

wha t  a l t h o u g h  good marke ts  are s t i l l  a v a i l a b l e .  The 1986 

p r o y r a m  i d e n t i f i e d  h i g h  V.M. r e s e r v e s  and t h e  1987 program 

was i n t e n d e d  t o  g e n e r a t e  i n f o r m a t i o n  f o r  d e t a i l e d  m i n e  

p lans.  

( b )  Because o f  g e o t e c h n i c a l  c o n s t r a i n t s  imposed l a t e  i n  1986 

a b o u t  4 m i l l i o n  t o n n e s  o f  l o w  v o l a t i l e  c o a l  had t o  b e  

removed f rom t h e  5-year  mine p lan .  The low v o l a t i l e  compon- 

e n t  forms about  40% o f  o u r  Standard b l e n d  which r e p r e s e n t s  

about 9U% o f  t h e  m e t a l l u r y i c a l  c o a l  produced and s o l d  by  t h e  

G r e e n h i l l s  mine. E x p l o r a t i o n  was r e q u i r e d  on 7  and 10 Seams 

i n  o r d e r  t o  i d e n t i f y  replacement c o a l s  f o r  t h e  l o w e r  v o l a -  

t i l e  component o f  t h e  b lend.  

3. EXPLORATION WORK 

3.1 P r e  1979 work i n  t h e  p r o j e c t  area was m i n i m a l .  An access road  

was b u i l t  i n  t h e  e a r l y  7 0 ' s  and f i v e  r o t a r y  r e v e r s e  c i r c u l a t i o n  

h o l e s  w e r e  d r i l l e d ,  I n  t h e  m i d  7 0 ' s  f u r t h e r  b u l l d o z e r  work f o r  

access and d r i l l s i t e s  was completed and e l e v e n  c o r e  h o l e s  were 

d r i l  l e d  f o r  s t r u c t u r a l  and q u a l i t y  i n f o r m a t i o n .  

3.2 Between 1980 and 1984, s i x t e e n  more r o t a r y  r e v e r s e  c i r c u l a t i o n  

h o l e s  a long  w i t h  t h e  a s s o c i a t e d  c a t  work were completed u s i n g  

Greenhi 1  1 s '  Schramm Reverse C i r c u l a t i o n  d r i l l .  T h i s  work was 

concen t ra ted  on t h e  s o u t h  and e a s t  s i d e s  o f  t h e  p r e s e n t  p r o j e c t  

area. 

3.3 I n  1985 a n o t h e r  s m a l l  p r o g r a m  o f  t w e l v e  r e v e r s e  c i r c u l a t i o n  

d r i l l h o l e s  was under taken  w i t h  encourag ing r e s u l t s .  To c a r r y  o u t  

t h i s  proyram a  c o n t r a c t  d r i l l  r i g  and dozer  were used. 

Ref :2.11-#3 
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3.4 I n  1986 a n  e x t e n s i v e  e x p l o r a t i o n  p r o g r a m  was c a r r i e d  o u t  t o  

i d e n t i f y  h i g h  V.M. rese rves .  D u r i n g  t h i s  program a p p r o x i m a t e l y  

12,000 met res  o f  road was b u i l t  u s i n g  a  c o n t r a c t e d  D8K dozer .  

F i f t y - s i x  CSR d r i l l h o l e s  were completed f o r  a  t o t a l  o f  9,400 

met res .  To comple te  t h e  d r i l l i n g ,  two c o n t r a c t  CSR d r i l l  r i g s  

and ou r  own Schramm r e v e r s e  c i r c u l a t i o n  d r i l l  were u t i l i z e d .  

3.5 D u r i n g  t h e  l a t e  summer and f a l l  o f  1987 a  d r i l l i n g  program was 

c a r r i e d  o u t  w i t h  t h e  a i d  o f  a  F.A.M.E. g r a n t  f rom t h e  P r o v i n c i a l  

Government o f  B.C. Approx ima te ly  7.5 K i l o m e t e r s  o f  new road  and 

45 d r i l l  s i t e s  were b u i l t  u t i l i z i n g  a  c o n t r a c t e d  D8K. D u r i n g  t h e  

program, f o r t y  13 cm CSK ( c e n t r e  sample r e t u r n )  d r i l l  h o l e s  were 

completed. T h i r t y - f o u r  o f  these  ho les ,  f o r  a  t o t a l  o f  4,634 

m e t r e s ,  were completed w i t h  t h e  G r e e n h i l l  s  Schramm T685D r e v e r s e  

c i r c u l a t i o n  d r i l l .  The rema in ing  f i v e  h o l e s  (863 met res )  were 

completed by  a  c o n t r a c t o r  u s i n g  Cyclone TH70 w i t h  a  600 cfmJ250 

p s i  compressor. 

4. DRILLING. SAMPLING. ETC. 

4.1 D r i l l i n g  

The d r i l l i n g  was d i v i  ded i r   to two a  reas  o f  concern;  ( a )  Replace- 

men t  c o a l  f o r  t h e  low  v o l a t i l e  component o f  t h e  b lend;  ( b )  H i g h  

V.M. m e t a l l u r g i c a l  c o a l .  

( a )  D r i l l i n g  f o r  replacement c o a l  c o n s i s t e d  o f  a  p r e l i m i n a r y  

e x p l o r a t i o n  program t o  g a t h e r  i n f o r m a t i o n  m a i n l y  on 10 Seam 

w i t h  some h o l e s  g o i n g  as deep as 7 Seam. E i g h t e e n  h o l e s  

were d r i l l e d  f o r  t h i s  s e c t i o n  o f  t h e  program f o r  a  t o t a l  o t  

2 , 5 4 0  m e t r e s .  The a v e r a g e  d e p t h  was 1 3 4  m e t r e s  w i t h  a  

maximum o f  250 met res .  



( b )  D r i l l i n g  i n  t h e  h i g h  v o l a t i l e  area was r e q u i r e d ,  t o  r e s o l v e  

a n o m a l l i e s  wh ich  e x i s t e d ,  p r i o r  t o  d e v e l o p i n g  t h e  m ine  p lan.  

Twenty- two h o l e s  f o r  2,760 met res  o t  d r i l l i n g  was comple ted 

i n  t h i s  area. The average h o l e  dep th  was 131 met res  and t h e  

maximum was 248 met res .  

A l l  t h e  d r i l l  h o l e s  s t a r t e d  o f f  a t  130 mm o r  140 mm i n  d i a m e t e r  

a n d  were  r e d u c e d  as r e q u i r e d  down t o  a  min imum o f  1 2 0  mm i n  

i n c r e m e n t s  o f  e i t h e r  3  o r  6 nun. A l l  h o l e s  were s t a r t e d  v e r t i -  

c a l l y  and no d e v i a t i o n s  were r u n  on any o f  t h e  f o r t y  h o l e s  i n  

t h i s  program. Tab le  1 l i s t s  t h e  c o o r d i n a t e s  o f  a l l  t h e  h o l e s  

d r i  l l e d  i n  t h e  p r o j e c t  area d u r i n g  t h e  1987 program. Maps 481-3 

and 481-4 ( i n  p o c k e t )  shows t h e  l o c a t i o n  o f  a l l  t h e  h o l e s  d r i l l e d  

U s  w e l l  as  a l l  p r e v i o u s l y  e x i s t i n g  and new roads i n  t h e  p r o j e c t  

area.  

4.2 Sampling and Assaying 

Assay work on a l l  d r i l l  h o l e  c o a l  i n t e r c e p t s  was per formed by  

Westar 's  C e n t r a l  L a b o r a t o r y  i n  Sparwood, 6.C. The p rocedures  

f o l l o w e d  a r e  shown i n  p l a t e s  1 and 2. 

A l l  c o a l  zones were sampled i n  e i t h e r  f i v e  f o o t  o r  one m e t r e  

i n c r e m e n t s .  These  i n c r e m e n t s  were  t h e n  s e n t  t o  t h e  l a b  f o r  

a n a l y s i s  o f  ash and F.S.I. Lab r e s u l t s  were t h e n  r e t u r n e d  t o  t h e  

Geology Department and composi tes were de te rm ined  based on t h e s e  

r e s u l t s .  The i n c r e m e n t a l  samples were combined by  t h e  l a b  t o  

form compos i tes  t o  r e p r e s e n t  seam i n t e r v a l s .  Composites were 

s u b j e c t e d  t o  t h e  s tandard  t e s t s  as o u t l i n e d  i n  t h e  p rocedures  

p l u s  any o p t i o n a l  t e s t s  wh ich  a r e  r e q u i r e d .  

T a b l e  2  g i v e s  a  sumnary o f  t h e  Q u a l i t y  b y  Seam f o r  t h e  m a j o r  

seams o t  i n t e r e s t  and Appendix I g i v e s  t h e  a v a i l a b l e  raw d a t a  f o r  

t h e  sampled c o a l  i n t e r c e p t s  encountered i n  t h e  1987 d r i l l i n g  

p rog ram.  Appendix 2  g i v e s  a l l  a v a i l a b l e  q u a l i t y  d a t a  by  h o l e  b y  

seam w i t h i n  t h e  genera l  area o f  t h e  G r e e n h i l l s  m ine  e x p l o r a t i o n  

area. 
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D R I L L  HOLE COORDINATES 
FOR E R E E N H I L L S  1987 EXPLORATION FROGRAM (F.A.M.E. SPONSORED) 



PROCEDURE C 1-GH 

RUN A S H  & F S I  O N  
I N C R E M E N T A L  D R I L L H O L E  

S A M P L E  

C O M P O S I T  I N C R E M E N T A L  

S A M P L E S  A S  D I R E C T E D  
C R U S H  T O  1 / 8 "  

C O N E  & Q U A R T E R  

O R / A N D  R I F F L E  

R E P R E S E N T I Y E  S A M P L E  --- 
"400 GM S A M P L E  

1 

A L K A L I  E X T R A C T I O N  

2 0  K G  R E S E R V E  

S A M P L E  

I 
\~~~~~~~ C O A L  A T  

i 1.5 S.G. R E P O R T  
W A I G H T S  O N  S l N K  

! A N D  F L O A T  

C L E A N  PROX.,. F S I  

AND C A L / G R A M  

O N  F L O A T .  A S H  

A N D  F S I  O N  S l N K  

R I F F L E  S A M P L E  OF  

F L O A T  P R I O R  T O  . 
P U L V E R I Z I N G  F O R  

* D D P M / D I L .  

*PETROGRAPHY 

X H A R D G R O V E  

%Sl000 G M  F O R  

C E N T R A F U G E  W A S H  

A T  1.3, 1 .4 ,  1.5, 
A N D  1.6 S.G. 

R U N  PROX.  AND 

F S I  O N  A L L  
F R A C T I O N S  

N O T E :  W l n d i c a t e s  o p t i o n a l  t e s t  t o  b e g p e r f o r m e d  o n l y  o n  r . e q u e s t .  

PLATE 1 



PROCEDURE C 2  -GH 

R U N  A S H  & F S I  ON 
I N C R E M E N T A L  D R I L L H O L E  

S A M P L E  

C O M P O S I T  I N C R E M E N T A L  

S A M P L E S  A S  D I R E C T E D  
C R U S H  T O  1 / 8 "  I 
C M N E  & Q U A R T E R  

O R / A N D  R I F F L E  

R E P R E S E N T I V E  S A M P L E  

Z 4 0 0  GM S A M P L E  I 

A L K A L I  E X T R A C T I O N  

@ s u L p H E R  1 
S A M P L E  

N O T E :  X l n d i c a t e s  o p t i o n a l  t e s t  t o  b e  p e r f o r m e d  o n l y  o n  r e q u e s t .  

PLATE 2 



4.3 H o l e  Logging 

A l l  t h e  h o l e s  d r i l l e d  i n  t h e  1986 program have been logged  u s i n g  

a  Model T450-E S.I.E. Gamma r a y  downhole l o g g e r .  A  r e p r o d u c t i o n  

o f  a l l  t h e  l o g s  f o r  t h e  h o l e s  d r i l l e d  d u r i n g  t h e  1987 G r e e n h i l l s  

Mine E x p l o r a t i o n  program a r e  i n c l u d e d  i n  Appendix 3. Because o f  

manpower c o n s t r a i n t s ,  c h i p  l o g s  were n o t  made and c h i p s  were n o t  

saved. A l though  i t  was r e a l i z e d  t h a t  d e v i a t i o n  l o y s  would  be 

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

r u n  a t  t h e  t i m e  because o f  t i m e  and manpower c o n s t r a i n t s .  Devia-  

t i o n  s u r v e y s  w i l l  be r u n  d u r i n g  1988  i f  t i m e  p e r m i t s .  Seam 

i n t e r c e p t s  f rom t h e  gamma l o g s  were used i n  d e t e r m i n i n g  hang ing 

w a l l  aepths  and seam t h i c k n e s s e s  f o r  coa l  i n t e r v a l s .  

5.0 GEOLOGY 

5.1 General  Geology 

The p r o j e c t  area l i e s  w i t h i n  t h e  t o p  h a l f  o f  t h e  M i s t  Mounta in  

Fonna t ion  which i s  t h e  c o a l - b e a r i n g  h o r i z o n  o f  t h e  Kootenay Group 

o f  t h e  U p p e r  J u r a s s i c - L o w e r  C r e t a c e o u s  E r a .  The U p p e r  M i s t  

Moun ta in  Format ion i s  i n t e r p r e t e d  t o  have been d e p o s i t e d  i n  an 

upper  d e l  t a i c - p l a i n  o r  a l l u v i a l  p l a i n  d e p o s i t i o n a l  env i ronment .  

The predominant l i t h o l o g y  i s  f i n e - g r a i n e d  sandstoes,  s i l  t s t o n e s  

a n d  m u d s t o n e s  i n t e r s p e r s e d  w i t h  c a r b o n a c e o u s  zones  and  c o a l  

seams. Coal seams v a r y  f rom r e g i o n a l l y  c o n t i n u o u s  t o  v e r y  l i m i -  

t e d  i n  l a t e r a l  e x t e n t  r e s u l t i n y  i n  t h e  amount o f  c o a l  i n  t h e  

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

t h e  p r o j e c t  area. The lower  h a l f  o f  t h e  M i s t  Mounta in  fo r rna t ion  

i s  a  l o w e r  d e l t a i c - p l a i n  and/or  B a r r i e r  Bar  t y p e  d e p o s i t i o n a l  

env i ronment .  The l i t h o l o g y  tends  more t o w a r d  t h e  c o u r s e r  t y p e  

s e d i m e n t s .  Coals  zones a r e  n o t  as abundent as i n  t h e  upper  M i s t  

Mounta in  b u t  t e n d  t o  be more c o n s i s t e n t  and con t inuous .  P l a t e  3 

i s  a  g e n e r a l i z e d  s t r a t i g r a p h i c  column o f  t h e  M i s t  Mounta in  For-  

mat ion.  
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5 -2 S t r u c t u r e  

The ma jo r  s t r u c t u r e  a f f e c t i n g  t h e  r e s e r v e  a rea  i s  t h e  G r e e n h i l l s  

s y n c l i n e  wh ich  i s  n o r t h - s o u t h  t r e n d i n g  and p lunges g e n t l y  t o  t h e  

n o r t h .  The beds on t h e  west s i d e  o f  t h e  a x i s  d i p  e a s t e r l y  up t o  

45" e x c e p t  i n  t h e  v i c i n i t y  o f  t h e  a x i s  where t h e  s t r u c t u r e  has 

been comp l i ca ted  by  d r a g  f o l d i n g ,  m i n o r  t h r u s t  f a u l t i n g  and l a t e  

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

s t e e p l y  t o  t h e  west  and a r e  c u t  o f f  on t h e  e a s t  by  t h e  F o r d i n g  

R i v e r  normal f a u l t  wh ich  has a  d i sp lacement  o f  s e v e r a l  hundred 

m e t r e s .  The beds on t h e  e a s t  l i m b  have been s t r u c t u r a l l y  d i s -  

t u r b e d  by numerous m i n o r  t h r u s t  and normal f a u l t s .  Maps 481-3A 

and 481-4A ( i n  p o c k e ~ ;  i l l u s t r a t e s  t h e  m a j o r  s t r u c t u r a l  f e a t u r e s  

and t h e  p r o j e c t e d  seam o u t c r o p s  o f  7 ,  10,  16, 20, 22 and 25 Seams 

i n  t h e  p r o j e c t  area.  Cross -sec t ions  AA t h r o u g h  V V  wh ich a r e  

i n c l u d e d  i n  t h e  pocket ,  a r e  drawn between h o l e s  and show t h e  

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

ma jo r  s t r u c t u r a l  f e a t u r e s  o f  t h e  p r o j e c t  area. 

A l s o  i n c l u d e d  i n  t h e  pocke t  i n  t h e  back a r e  c o p i e s  o f  computer- 

g e n e r a t e d  hangwal l  and i sopac  maps f o r  7 ,  10, 16, 20, 22 and 25 

Seams. These a r e  t h e  same maps t h a t  were used t o  y e n e r a t e  t h e  

r e s e r v e  v o l  umes. 

6 -0 ECONOMIC GEOLOGY 

6.1 Seam D e s c r i p t i o n s  

T h e  m a i n  t h r u s t  o f  t h i s  y e a r ' s  e x p l o r a t i o n  was t o  d e l i n e a t e  

rep lacement  c o a l  f o r  t h e  l o w  v o l a t i l e  component o f  o u r  s tandard  

b l e n d  and t o  d e f i n e  t h e  s t r u c t u r e  and q u a l i t y  o f  t h e  h i g h  v o l a -  

t i l e  a r e a  t o  t h e  p o i n t  where d e t a i l e d  mine p l a n n i n g  can be done. 

The number o f  seams v a r y  f rom d r i l l  h o l e  t o  d r i l l  ho le ,  however 

Seams 7 ,  10, 16, 20, 22 and 25 appear t o  be more o r  l e s s  c o n t i n u -  

ous th roughou t  t h e  a rea  under  i n v e s t g a t i o n .  
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6.1.1 7  Seam 

Seven Seam i s  one o f  t h e  m a j o r  seams on wh ich  we have t h e  

l e a s t  i n f o r m a t i o n .  I t  appears t h a t  i t  i s  c o n t i n u o u s  f rom 

t h e  s o u t h  end o f  t h e  G r e e n h i l l s  t o  t h e  n o r t h  p r o p e r t y  

b o u n d a r y .  Th ickness on 7 Seam v a r i e s  f rom 7 t o  14 met res  

and t h e  seam l i e s  50 t o  75 metres below 10 Seam. The 

i n s i t u  r a w  ash o f  7  Seam i s  18-22% and r o c k  p a r t i n g s  near  

t h e  f o o t w a l l  and hangingwal l  a r e  common. The seam has a  

d r y  ash f r e e  V.M. o f  approx imte ly  26% and i s  cons ide red  as 

r e p l a c e m e n t  f o r  t h e  p r e s e n t  l o w  v o l  component  o f  o u r  

p r e s e n t  b lend.  

6.1.2 10 Seam 

Ten Seam i s  100 t o  125 metres below 16 Seam. The seam 

a t t a i n s  t h i c k n e s s e s  o f  3  t o  16 metres i n  t h e  a r e a  n o r t h -  

east  o f  Cougar N o r t h  P i t .  The average t h i c k n e s s  i n  t h i s  

a r e a  i s  around 9 metres.  I n  t h e  sou th  b l o c k  o f  t h e  pro-  

j e c t  a rea ,  10 Seam s p l i t s  i n t o  severa l  seams o f  v a r i a b l e  

th i ckness .  These seams occupy a  zone o f  between 15 met res  

and 25 metres,  t h e  coa l  b e i n g  30% t o  70% o f  t h e  t o t a l  zone 

w i t h  t h e  percentage o f  c o a l  dec reas ing  f rom t h e  sou th  t o  

t h e  n o r t h .  Ten Seam i s  a  m.v.b. coa l  w i t h  d r y  a s h - f r e e  

V.M. o f  27.5%. The raw ash o f  10 Seam i s  20% p l u s ,  how- 

e v e r  a  good p o r t i o n  o f  t h i s  ash i s  i n  t h e  form o f  sma l l  

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

b reaker  o r  wash p l a n t .  

6.1.3 16 and 16L Seams 

These a r e  a  c o n t i n u a t i o n  o f  16 and 16L Seams i n  t h e  Cougar 

N o r t h  development. 16 Seam i s  t h e  most con t inuous  o f  a l l  

t h e  upper  seams i n  t h e  n o r t h  dump area. The t h i c k n e s s  i s  

v a r i a b l e  f r o m  11 m e t r e s  t o  5 m e t r e s  and i s  g e n e r a l l y  

t h i n n i n g  t o  t h e  n o r t h .  These seams range i n  ash f rom 12% 

u p  t o  30% w i t h  16L n e a r l y  always b e i n g  h i g h e r  i n  raw ash 

than  16 Seam. These seams a r e  b o r d e r l i n e  h i g h  v o l  w i t h  

d r y  a s h - f r e e  V.M.'s o f  30% t o  32%. 



6.1.4 20 Seam 

Twenty Seam v a r i e s  between 0  and 7 me t res  t h i c k  and does 

n o t  show any c o n s i s t e n t  t h i c k n e s s  t r e n d s .  It l i e s  30 t o  

50 met res  above 16 Seam and sometimes o c c u r s  as s p l i t  i n t o  

an upper  and l o w e r  seam. The seam(s) a r e  g e n e r a l l y  q u i t e  

c l e a n  w i t h  an ash o f  14% t o  20%. 20 Seam i s  t h e  f i r s t  

seam i n  t h e  s e c t i o n  which c o n s i s t e n t l y  f a l l s  i n t o  t h e  h i g h  

v o l  c l a s s i f i c a t i o n  o f  g r e a t e r  t h a t  31% V.M. on a i r - d r y  

m i n e r a l  m a t t e r  f r e e  b a s i s  (dmmf) . 

6.1.5 22 Seam 

T h i s  i s  a  zone r a t h e r  t h a n  a  s i n g l e  Seam and  u s u a l l y  

c o n t a i n s  two o r  Inore seams o f  v a r y i n g  t h i c k n e s s  o v e r  a  

1 0 - 1 5  m e t r e  i n t e r v a l .  T o t a l  c o a l  i n  t h e  zone can be as 

much a s  6  t o  8 met res .  The zone l i e s  20 t o  40 met res  

above 20 Seam on t h e  west s i d e  o f  t h e  s y n c l i n e  and o n l y  5  

t o  2 0  m e t r e s  above on t h e  e a s t  s ide .  Ash i n  t h e  22 seams 

v a r i e s  f r o m  8% up t o  25% and V.M. i n  22 Seam i s  about  33% 

on a  d r y  m i n e r a l  m a t t e r  f r e e  b a s i s  (dmmf). 

6.1.6 25 Seam 

Seam 25-26 i s  l o c a t e d  20 t o  40 met res  above 22 Seam and i s  

o c c a s i o n a l l y  ove r  5  !metres t h i c k .  I n  some areas t h i s  seam 

i s  q u i t e  d i r t y  due t o  numerous r o c k  s p l i t s  wh ich  occur .  

Raw ash v a r i e s  d r a m a t i c a l l y  between 10% and 45% i n  d i r e c t  

r e l a t i o n  t o  t h e  number and t h i c k n e s s  o f  t h e  s p l i t s  wh ich  

occur .  V.M. on d.m.m.f. i s  i n  t h e  range  o f  34%. 

6.1.7 Remaining Seams 

Numerous o t h e r  seams occur  w i t h i n  t h e  a rea  under  i n v e s t i -  

g a t i o n .  These seams v a r y  i n  t h i c k n e s s  f rom l e s s  t h a n  one 

met re  t o  o v e r  seven met res .  Above 16 Seam t h e s e  seams a r e  

l e n t i c u l a r  i n  c o n f i g u r a t i o n  making c o o r e l a t i o n  d i f f i c u l t .  
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Below 16 Seam t h e  seams t e n d  t o  be more c o n t i n u o u s  and 

have a  l a r g e r  l a t e r a l  e x t e n t .  Seams 11 and 13 u n d e r l i e  16 

Seam v i r t u a l l y  everywhere i n  t h e  n o r t h e r n  b l o c k ,  whereas 

t h e s e  seams a r e  absent  f rom t h e  s e c t i o n  between 16 and 10 

Seams i n  t h e  s o u t h  b l o c k .  These seams fo rm a  p a r t  o f  t h e  

r e s e r v e  base where t h e y  exceed 1.5 m e t r e s  i n  t h i c k n e s s .  

6.2 Quality 

The q u a l i t y  o t  t h e  seams v a r y  c o n s i d e r a b l y  w i t h  r e s p e c t  t o  para-  

m e t e r s  such as raw p rox ima te ,  w a s h a b i l i t y  c h r a c t e r i s t i c s ,  and 

r e o l o g i c a l  t e s t s .  A l l  t h e  seams above 16 Seam, however, have one 

t h i n g  i n  common, on t h e  b a s i s  o f  r e f l e c t a n c e  and c l e a n  V.M.'s 

t h e y  a r e  c l a s s e d  as h i g h  v o l a t i l e  coa ls .  The upper  seams, t h a t  

i s  16 and up, have g e n e r a l l y  proven t o  be v e r y  easy c o a l s  t o  

c l e a n  w i t h  d i f f i c u l t i e s  r a n y i n g  10% t o  20% a t  1.55 S.G. and a  

c l e a n  ash o f  6.5% t o  7.5%. The e x c e p t i o n  wh ich  has been n o t e d  i n  

t h e  p r e s e n t  m i n i n y  o p e r a t i o n s  i s  20 Seam wh ich  g i v e s  a  l ow  y i e l d  

when washed t o  a  7% ash. The seams be low 16 Seam can be c l a s s i -  

f i e d  as medium v o l a t i l e  b i t u m i n o u s  c o a l s  (m.v.b.) . These c o a l s  

a r e  more  d i f f i c u l t  t o  wash t h a t  t h e  upper  seam c o a l s  w i t h  d i f f i -  

c u l t i e s  r a n y i n g  f rom 20% t o  35% a t  1.55 S.G. and a  c l e a n  ash o f  

7.5 t o  9.0. Tab le  2 i s  a  summation o f  t h e  q u a l i t y  o f  t h e  main  

seams encoun te red  i n  t h e  p r o j e c t  area. Appendix 1 g i v e s  a  sum- 

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

h o l e  and b y  seam f o r  t h e  p a s t  summer's program. Appendix 2  i s  a  

compendium o f  a l l  t h e  a v a i l a b l e  q u a l i t y  d a t a  by  h o l e  by  seam 

w i t h i n  t h e  genera l  a rea  o f  t h e  G r e e n h i l l s  Mine E x p l o r a t i o n  p r o -  

yram. 
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Table 3 

Seam - 

7 

10 

Other Med. Val. 

16 

20 

22 

25 

Other High Vol. 

Total 

I n - s i t u  Volume 
(1,000 Tonnes) 

38,372 M e t r i c  Tonnes 

41,546 

26,200 

34,057 

19,167 

23,199 

7,829 

16,120 
------ 

206,490 Metric Tonnes 

Ref :2.11-#3 



WESTAR MINING LTO. 
HIGH VOL EXPLORATION PROJECT 

STATEMENT OF COSTS 

Reverse C i r c u l a t i o n  D r i l l i n g :  

C o n t r a c t  - S.D.S. L t d .  

G r e e n h i l l s  D r i l l  

Dozer Work: 

Rudy Johnson L t d .  

Coal Sample A n a l y s i s  

Manpower: 

Geology and S u p e r v i s i o n  

I n c l u d e s  Survey and Q u a l i t y  

Other :  

L o y y i n g  Boreholes 

P ickup  ( r e n t a l  r a t e )  - 4.5 months 

Computer Time ( E s t )  

TOTAL 



Province of 
British Columbia Grant 
Ministry of Identification 
Energy. Mines and FAME PROGRAM d d' No. 10963-ME 

Resources (FINANCIAL ASSISTANCE FOR MINERAL EXPLORATION) 

FORM 3 
APPLICATION FOR PAYMENT 

INSTRUCTIONS: 

Please type or print 

Please submit completed forms, with two copies of  the final technical report, 
to: 
Mailing address: Manager, FAME. Mineral Resources Division. 

Mlnistry of Energy, Mines and Petroleum Resources. Parlia- 
ment Buildings. Victoria, B.C. V8V 1 X4 

Office iocalion: Manager, FAME, Mineral Resources Division, 300, 756 Fort 
Street. Victoria. B.C. 

Date of this Application 

~ ~ ~ l i ~ ~ ~ t :  West?r Clinine L t d .  

P.O. Box 4000 Telephone: 604-865-3303 

City: E l k f o r d  Province: B. C .  Postal Code: V O B  l t i O  

Mailing Address (if different from above) 

Name: same 

Address: 

City. Province: Postal Code: 

British Columbia Free Miner Certificate No. 
C-80 

1 ~ ~ .  Westar M l n l n e  L t d .  hereby 
apply for payment of a grant under !he FAME (F~nanc~al Assstance for Mlneral Exploration) Program and declare the tnformatlon 
qiven above to be true and accurate 

Ban k e i c r  
Name (please pnnll 

C o n t r o l l e r ,  G r e e n h i l l s  
T8UeiOccuwlon (please wmtl 

Westar M i n i n g  L t d .  88-02-02 
COmpany (please pnnl) Dale 



EXPENDITURES (N.B. Please provide actual all-inclusive costs, including salaries and wages, equipment and machinery rental, supplies, 
services, transportation and accommodation directly attributable to the field program.) 

For the following, the full cost (100% of expenditures) are eligible: - 4' 
Geological Surveys. Map and Report Preparation and Related Costs 

Geophysical Surveys (fine-kilometres) 

Ground 

$ 

Electromagnetic $ 

Induced Polarization $ 

$ 

$ 

$ 24,510 

$ 
$ 24,530 

Geochemical Surveys (No. of samples analysed for ) 
S 

S 
s 
s 
s 

Drilling 

m @ S  = $ 156,064 
m  @ S = $  - 

$ 156,064 

Related Technical Surveys 

SamplingIAssay~ng S 75,608 
S  

s 
$ 
g  75,608 

PreparatorylPhysical 
Dozer Work Roads.& Drill Site S 39,420 

Trenching (metres) $ 
39,420 

Other Exploration Costs (attach detailed schedules) 

-- 

Total Eligible Expenses 

Total 
Elioible Exvenses 

(b) For the following activities only 25% of total costs are eligible: 

Tunneling, Drifting, Other Lateral Excavation, Shaft Sinking 
(25% of total expenses are eligible) 

( i d )  $ ~ ~ = $ x 2 5 % =  $ 

G I ,  $ . . . . . . . . = $ x 2 5 % =  $ 

$ f 

(c) TOTAL ELIGIBLE EXPENDITURES: S 

-21- 



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 utilization of B.C. vs. outside labour and sewices. Only figures directly 
attributable to the funded program should be included (approximate figures acceptable, but please be as accurate as possible). 

- ., 
(a) Employment, wages and salaries 

General Labourers 

Sarnp. P r e p .  
Or~lierslHelpes 

Equipment Operafors 

Engineers 

Secretarial 

Managerial 

Legal 

Others (specify] 

Ca t  O p e r a t o r  

Others (specify) 

TOTALS: 



(b) Goods and Services 

I I 
Camping supupplies. Equipment, etc. 

Descrlptlon 

Meals. Grmerh,, eb. - 

I I 
Transportations - Scheduled Air 

I I 
- Alr Charter 

Expenditure 
B.C. 1 Outside 

-Vehicle Rentals 

' 3  

I I 
- Vehde 0 and M Costs 

$ 

O t h e r  (-ify) 

Equlprnent Rentals - 

I I 
-Other (specify) 

Equlprnent Rentals - Trenching, etc 

- Geaphyslcai, etc 

Cootran Drilling 

Consultant Services 

3 9 , 4 2 0  

Assays and Analyses 

Communications 

I 

TOTALS: ' 3 9 , 4 4 7  

I 

7 5 , 6 0 8  

I 
1 1 

IMPACT OF FAME GRANT 

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

$ 180 ,000  I n c l u d i n e  G r a n t  

450  - personldays employment 

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

Other (specify) 

c o n t i n u i t y  o f  t h e  7 and  10 seam r e p l a c e  c o a l s  Fo r  c o n t i n u a t i o n  o f  s t a n d a r d  b l e n d  

I 

p r o d u c t  i o n .  



STATEMENT OF QUALIFICATIONS 

L. B. SAMJELSON 

B.Sc. G e o l o y i c a l  Eng ineer ing ,  1964 
Mich igan Tech U n i v e r s i t y  
Houghton, M ich igan  

Member o f  The A s s o c i a t i o n  o f  P r o f e s s i o n a l  
Eng ineers  o f  B r i t i s h  Columbia 1979 

18 y e a r s  o f  p r a c t i c a l  exper ience  i n  a l l  aspec ts  o f  
c o a l  e x p l o r a t i o n  and development i n c l u d i n g :  

- Mapping and s t r u c t u r a l  i n t e r p r e t a t i o n .  
- D e s i g n  and e x e c u t i o n  o f  e x p l o r a t i o n  programs f o r  

c o a l  e n t a i l i n g  mappiny, d r i l l i n g ,  t u n n e l l i n y  and 
t r e n c h i n g .  - P i t  geo logy q u a l i t y  c o n t r o l .  

- S p e c i a l  s t u d i e s  r e l a t e d  t o  c o a l  d e v e l o p m e n t  a n d  
qua1 i ty .  - Mine p l a n n i n g  and p i t  des iyn .  



APPENDIX 2 



GREENHILLS EXPLORATION PROGRAM 1987 

HOLE # 

EV023 
EV023 
EV023 
EV023 
EV024 
EV025 
EV027 
EVlh9 
EV 170 
EV171 
EV172 
EVl  73 
EV 173 
EV174 
EV175 
EV178 
EV178 
EV178 
EV179 
EV 179 
EV179 
EV185 
EV187 
EV 187 
EV 188 
EV 189 
EV 193 
EV194 
EV199 
EV200 
EV201 
EV202 
EV202 
EV203 
EV204 
EV205 
EV205 
EV205 
EV207 
EV208 
EV208 
EV209 
EV210 
EV215 
EV2 16 

F R O M  TO SEAM 
25  SEAM QUALITY DATA 

VERTICAL 
THICKNESS 

HAW 
A S H  % 

34. 00 
72. 80 
' 0 .  20 

22 .80  

23. 00 

23. 20 

29. 20 

38. 80 
22 .  80 
24. 90 

30. 20 
1 0 . 2 0  

13. 40 
31. '75 
30. 70 
41 .00  

2 1 .  70 
43. 30 

RAW 
V.  M .  % 

25. 60 
19. 60 
28. 00 

27. 20 

24. 80 

26. 50 

26. 40 

3 70 
2 7 .  60 
27. 30 

25. 90 
31. 80 

28. 30 
26. 61 
26. 30 
21. 90 

26. 00 
2 1 . 2 0  

RAW 
F S I  

3-1 
NC 
1 /-: 

7-1 

7. 0 

7. 0 

6. 0 

5. 0 
7. 0 
6. 0 

5. 5 
8. 0 

5. 9 
5. 0 
5.  0 
3. 5 

4. 5 
4. 0 



HOLE # 

EV217 
EV2 18 
EV21 8 
EV2 19 
EV219 
EV219 
EV22O 
EV22 1  
EV22 1 
EV22 1  
EV22 1  
EV222 
EV223 
EV224 
EV225 
EV226 
FC1301 
FC1301 
F ~ i 3 0 1  
FC 1302 
FC 1302 
FC 1302 
FC 1302 
FC 1303 
FC 1304 
FC1885 
FC1885 
RC-0327 
RC-0327 
RC-0339 
RC-0339 
RC-0340 
RC-0340 
RC-0343 
RC-0343 
RC-0690 
RC-0732 
RC-0733 
RC-0734 
RC-0738 
RC-0864 
RC-0925 
RC-0926 
RC-0729 
RC-0930 

FROM TO SEAM 

- 

GREENHILLS EXPLORATION PROGRAM 1987 

25 SEAM QUALITY DATA 
HAW 
A S l l  % 

:?4. 40 
3 5  10 
25. 00 

17. 30 
19. 59 

25. 20 
01 .00  
25. 00 

23. 40 

22. 20 

46. 00 
28.  40 
29. 40 

28. 53 
13. 50 
29 75 

:?5 70 
14. 10 

20. 67 
29. 00 

RAW 
V. M. % 

24. 30 
23. 60 
25. 90 

26. 30 
26. 67 

26. 92 
01 .00  
26. 50 

25. 10 

29. 40 

20. 90 
26. 70 
26. 70 

25. 22 
30. 90 

26. 51 
21. 60 

RAW 
FS I 

3. 0  
3. 5  
3.  0  

4 0  
6 5  

-- 1  

7. 0  

NC 
NC 
5  

4 
7. 5 

1  
NC 
NC 
NC 
6. 0  
8. 0  
8. 0  
0. 0  
0. 0 



HOLE # 

R C - 0 9 3 G  
c i -0930 
P C - 3 9 4 1  
Z C - - 0 4 4 1  
R C - 0 9 4 2  
RC-094:;. 
R C - 0 9 5 6  
R C - 0 9 5 7  
R C - 0 9 5 8  
R C - 1 0 8 5  

FROM 

13 50 
16 90 
87 00 

8 50 
12 80 
4 3  60 
67 30  
87 20 
34 10 
96 90 

T O  SEAM 

GREENHILLS EXPLORATION PROGRAM 1987 

25 SEAM QUAIlTY DATA 
V E R T I C A L  RAW RAW RAW 
T H I C K N E S S  A 5 t i  X V. N. % FS I 



GREENHILLS EXPLORATION PROGRAM 1987 

HOLE # 

EVOO 1 
EVOO 1 
EV0 17 
EV02 1 
EV02 1 
EV023 
EV023 
EV023 
EV024 
EV024 
EV027 
EV 169 
EV169 
EV170 
EV 170 
E'J171 
EV171 
EV172 
EV 172 
EV 173 
EV173 
EV174 
EV174 
EV 178 
EV178 
EV179 
EV185 
E'J 186 
EV107 
EVl88 
EV 188 
EV193 
EV194 
EV 196 
EV199 
E'J 199 
EV200 
EV200 
EV202 
EV202 

INTERCEPT DATA 
FROM TO SEAM 

97. 74 98 72 22U 
103. 96 1 Oh. 86 221. 
34. 90 38. 44 22U 
43. 68 45. 2Y 221.. 
4 7 1 3  4 7 5 9 2 2 1  

106. 69 187 79 22U 
194. 52 196. 69 22C 

Sb 06 61. 33 22L 
43. 20 46. 30 22U 
55. 40 5 0 .  00 22L 
76, 10 78. 40 22U 
8s. 50 ee. l o  221  

221. 40 223. 90 22U 
228. 00 230. 00 22L 

98. 80 101. 70 22U 
103. 00 1 0 5  20 22L 
37. 00 42. 20 221) 
43. 50 55 .  30 22L. 

156. 70 1 59. 20 22U 
164. 00 155. 70 221. 
224. 60 228. 20 22U 
236. 70 240. 30 22L 
148. 40 153. 80 22U 

79. 30 83. 00 22L 

2 2  SEAM QUALITY DATA 
RAW PROX. DATA 

VERTICAL RAW RAW 
THICKNESS ASH % V.P. % 

RAW 
F S  I 

7 
1-1 

7- 1 
NC 
1 

7 
7- 1 
8 

7. 0 
0 . 0  
8. 0 
7. 0 
7. 0 



GREENHILLS EXPLORATION PROGRAM 1987 

H O L E  # 

22 SEAM QUALITY DATA 
I N T E R C E P T  DATA RAW PROX. DATA 

FROPl TO SEAM V E R T I C A L  RAW RAW RAW 
T H I C K N E S S  A S H  % V. M. % F S  I 



GREENHILLS EXPLORATION PROGRAM 1987 

HOLE # 

EV205 
EV205 
EVZO6 
EV206 
EV207 
EV207 
EV208 
EV209 
EV209 
EV211 
EV211 
EV2 12 
EV2 14 
EV2 15 
EV215 
EV21'. 
EV2 16 
EV2 16 
EV210 
EV2 10 
EV2 19 
EV21P 
EV222 
EV223 
EV224 
EV225 
EV225 
EV226 
FC 1303 
FC l3O'I 
FC1805 
RC-0327 
RC-0327 
RC-0339 
RC--0340 
RC-0340 
RC-0344 
RC-0501 
RC-0690 
RC-0690 
RC-06% 

INTERCEPT DATA 
FROM TO SEAM 

22 SEAM QUALITY DATA 

VERTICAL 
THICKNESS 

04. 40 
01. 80 
on. 10 
01 .80  
07. 1 G  
01. 90 
02. 80 
02. 80 
01. 90 
02. 90 
05 .20  
01. SO 
05. 40 
04. 40 
02. 60 
01. 70 
0 2  60 
0 2 . 1 0  
03. 40 
01. HO 
03. 80 
02. 60 
00. 70 
04. 60 
04. 50 
00.80 
06. 10 
02 .80  
02. 10 
01. 90 

05.20 
03. 90 
02. 30 
07. 40 
28. 40 
09. 20 
07. 70 
04. 90 
01. 70 
02 .00  
04 BC 

RAW PROX.  DATA 
RAW 
A514 % 

27. 60 
21. 80 

3 5 .  40 
11.00 
36. 80 

22. 40 

17. 00 

45. 40 
1 0  80 
27. 80 

25 .20  
21. 60 

43. 40 
21 10 
13. 60 
0s. 10 

21 .10  

38. 30 
18, 60 

12. 60 
1.2. 70 

12. 89 

RAW 
v. PI.  % 

.. 

2L. 70 

23. 60 
29. 40 
22. 70 

25. 80 

28. 90 

19. 50 
31. 30 
25. 50 

27. 20 
25. 40 

20.00 
26. 00 
29. 90 
32. 20 

27. 60 

30. 00 
27. 90 

29. 20 

RAW 
F S  I 

0. 0 

3. 0 
6. 5 
2. 5 

5. 5 

5. 5 

0. 0 
2. 5 

2. 5 
6. 5 

1. 5 
7 0 
6. 5 
7. 5 

7 
7 
3 
7 

8 
5 

N C 



GREENHILLS EXPLORATION PROGRAM 1987 

H O L E  # 

R C - 0 9 5 2  
R C - 0 9 5 2  
R C - 0 9 5 3  
R C - 0 9 5 3  
R C - 0 9 5 4  
R C - 0 9 5 5  
R C - 0 9 5 6  
H C - 0 9 5 7  
R C - 0 9 5 8  
R C - 0 9 7 4  
R C - 0 7 8 0  
R C - 0 9 8 9  
R C - 0 9 8 9  
R C - 1 0 7 1  
R C - 1 0 7 2  
R C - 1 0 7 4  
R C - 1 0 7 4  
R C - 1 0 7 5  
R C - 1 0 7 5  
R C - 1 0 7 6  
R C - 1 0 7 6  
R C - 1 0 7 6  
R C - 1 0 7 6  
R C - 1 0 7 H  
R C - 1 0 7 8  
R C - 1 0 8 1  
R C - 1 0 8 2  
R C - 1 0 8 3  
R C - 1 0 8 4  

I N T E R C E P T  D A T A  
F R O M  TO SEAM 

2 0  SEAM QUALITY DATA 
RAW PROX D A T A  

V E R T I C A L  RAW RAW 
T H I C K N E S S  A S H  % V. M. % 

RAW 
F S I  

1 5  

;! 0 
8 0 
6 5 
1. 5 
6 5  

8 0 
5  0 
5  0 



HOLE # 

FC 1303 
FC 1303 
FC 1304 
FC 1304 
FC 1304 
RC-0326 
RC-0326 
RC-0327 
RC-0327 
RC-0341 
RC-0342 
RC-0342 
RC-0344 
RC-0344 
RC-0490 
RC-0493 
RC-0497 
RC-0719 
RC-0720 
RC-0721 
RC-0727 
RC-0797 
RC-0797 
RC-0815 
RC-0829 
RC-0832 
RC-0833 
RC-0834 
RC-0857 
RC-0864 
RC-0865 
RC-0875 
RC-0926 
RC-0928 
RC-0929 
RC-0929 
RC-0930 
RC-0930 
RC-0930 
RC-0942 
RC-0943 
RC-0944 

~ ~ ~ ~. ~ -~ . ~ 

GREENHILLS EXPLORATION PROGRAM 1987 

INTERCEPT DATA 
FROM TO SEAM 

20 SEAM QUALITY DATA 
RAW PROX. DATA 

VERTICAL RAW RAW RAW 
THICKNESS ASH % V. M. % FS I 

03. 60 
0 1  80 
0 1  00 
0 1 . 0 0  
01. 10 
02. 50 
02 .80  
04. 60 
03. 30 
03. 80 
03. 90 
01. 40 
04. 90 
02. 70 
0 1  60 
02. 60 
02. 10 
01. 50 
02. 20 
01. 50 
02 .00  
01 .20  
0 1  60 
01. 30 
05. 50 
01. 50 
0 1  00 
02 .20  
02. 80 
02. 50 
01. 90 
0 1  60 
03. 60 
03. 20 
0 1  60 
03. 40 
01. 90 
03. 60 
0 1  70 
02. 80 
01. 10 
0 1  00 



GREENHILLS EXPLORATION PROGRAM 1987 

HOLE # 

EVOOl 
EVOOl 
EVOOl 
EVO02 
EVO02 
EV002 
E'J002 
E V O l l  
E V O l l  
E V O l l  
EV017 
EVO 18 
EV017 
EVO21 
EV023 
EV023 
EV023 
EV023 
EV024 
EVO24 
EV027 
EV050 
EV050 
EV169 
EV169 
EV170 
EV 170 
EV171 
EV172 
EV172 
EV173 
EV173 
EV 174 
EV 174 
EV175 
EV175 
EV 178 
EV 178 
EV17H 
EV177 
EVl7V 
E V l Q l  

INTERCEPT DATA 
FROM TO SEAM 

2 0  SEAM QUALITY DATA 
RAW PROX. DATA 

VERTICAL 
THICKNESS 

00.  88 
0 1  43 
0 1 . 7 7  
01.  70  
0 1  07 
0 0  79 
01.  03 
00. 50 
01. 12 
00. 9 1  
03. 88 
02. 26  
03. 50 
02.  6 8  
01. 28  
00.  8 6  
01. 8 0  
0 0 . 7 9  
04 .  9 9  
0 2 . 4 4  
16. 55 
03.  9 0  
06. 8 0  
02.  70  
02. 50 
04.  0 0  
02. 9 0  
05. 9 0  
03. 50 
02.  40 
03.  80 
01.  90 
03.  20 
01. 90 
04.  9 0  
03. 10 
0 0  6 0  
03.  60 
03 60 
05.  80 
0 0  70  
04 60 

RAW RAW 
ASH 7. V. M. % 

RAW 
F S  I 

7. 5 
a 
7 
7 5 
2 
6- 1 
8- 1 

7 
4.  5 
6 

7. 5 
5 

8 
6. 5 
7 
7. 5 
7- 1 
7- 1 
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HOLE # 

EV19V 
EV 199 
EV200 
EV202 
EV202 
EV205 
EV205 
EV206 
EV206 
EV207 
EV208 
EV209 
EV209 
EV2 12 
EV2 14 
EV2 15 
EV215 
EV215 
EV2 19 
EV2 1.9 
EV224 
EV224 
EV225 
EV225 
EV225 
EV226 
EV226 
FC 1302 
FC 1302 
FC 1303 
FC 1304 
RC-0326 
RC-0327 
RC-0342 
RC-0344 
RC-0483 
RC-0483 
RC-0483 
RC-0484 
RC-0484 
RC-0485 
RC-0485 
RC-0485 
RC-0710 
RC-0710 
RC-0735 
RC-0735 

FROM 

131 90 
139. 40 
223. 70 
143. 70 
145. 20 
149. 20 
150 50 
211. 00 
212. 50 
141. 60 
170. 00 
296. 30 
296. 30 

90. 40 
86. 00 

185. 90 
185. 90 
187. 80 
253 40 
255. 50 
227. 60 
238. 90 
176. 30 
194  60 
196. 80 
137. 40 
145. 60 
314. 70 
325. 20 
297. 80 
133. 00 
111. 90 

TO SEAN 

GREENHILLS EXPLORATION PROGRAM 1987 

16 SEAM QUALITY DATA 
VERTICAL RAW RAW RAW 
THICKNESS ASH % V. M. % FS I 
05. 90 12. 30 27. 70 8. 0 
0 1  80 17. 90 22. 80 7. 0 
03. 80 
01 .00  
07. 20 
00. 70 
05. 40 14. 70 28. 00 7. 0 
01.00 
06. 30 21. 80 25. 50 4. 5 
07. 10 
08. 70 17.35 24. '70 5. 5 
02. 80 30.  70 23. 00 3. 5 
06. 00 
07 00 O Y .  w u  26. 3 V  7. 5 
07. 00 27. 90 24. 80 6. 5 
01. 90 63. 40 15. 20 1 0  
05. 90 
04. 00 26. 30 24. 50 3. 5 
01. 10 2 2  70 25 .  40 6. :i 
07. 10 
09. 30 
05. 10 23. 25 23. 46 
13. 90 
01. 40 
01.00 
07. 20 
01. 50 
08. 70 
0 1  10 
06. 30 
02. 60 
07. 70 15. 00 28. 40 8 
08. 70 20. 80 25. 20 4. :j 

05. 80 25. 70 25. 70 4. :j 

09. 20 24. 50 23. 30 5 .  i) 
05. 90 
10. 90 07. 47 00 .00  7. 5 
05. 00 
05. 30 3. 5 
04. 40 
05. 80 1 
11. 60 09. 16 7. 5 
05. El0 
05. 60 
05. 00 
05. 80 17. 50 7. 5 
05. 10 



HOLE # 

RC-0736 
RC-0736 
RC-0736 
RC-0737 
RC-0737 
RC-0743 
RC-0743 
RC-0797 
RC-0797 
RC-0798 
RC-0815 
RC-0815 
RC-0827 
RC-0827 
RC-0828 
RC-0828 
RC-0829 
RC-0829 
RC-i?32 
RC-0833 
RC-0833 
RC-0833 
RC-0857 
RC-0857 
RC-0864 
RC-OB64 
RC-0865 
RC-0865 
RC-0875 
RC-0913 
RC-0926 
RC-0926 
RC-0928 
RC-0928 
RC-0928 
RC-0929 
RC-0930 
RC-0930 
RC-0930 
RC-0930 
RC-0942 
RC-0943 
RC-0944 
RC-0945 
RC-0952 
RC-0953 
RC-0954 

FROM 

6. 10 
12. 50 
12. 50 
3. 30 
9. 40 

24. 20 
30. 80 
86. 60 
88. 00 
39. 60 
61. 50 
68. 30 
36. 10 
43. 10 
30. 00 
37. 10 
71. 10 
79. 40 
70. 10 

120. 20 
121. 80 
129. 50 
67. 40 
75. 40 

192. 90 
199. 50 
114. 80 
121.20 
80. 80 
31. 70 

205. 20 
207. 20 
145. 20 
145. 20 
154. 20 
62. 10 

112. 80 
112.80 
114. 80 
121.00 
124. 90 
105, 90 
75. 60 

165. 90 
39. 70 
93. 80 
61. 00 

TO SEAM 

11. 80 16C 
15. 60 16 
17. 30 16E 
B. 70 16C 

14. 00 16E 
29. 90 16C 
37. 40 16E 
87. 30 16 
94. 70 16 
46. 30 16 
67. 40 16C 
74 20 16E. 
42. 20 16C 
48. 00 16E 
36. 20 16C 
42. 80 16E 
76. 80 16C 
83 90 16E 
79.20 16X 

121. 00 16A 
127. 80 16C 
131. 60 l6E  
74 .00  16C 
78. 00 16E. 

198. 40 16C 
203. 10 16E 
120. 40 16C 
124. 20 16E 
89 90 16 
38. 60 i6C 

206. 70 16A 
217. 60 16C 
153. 00 16C 
157. 50 16X 
155. 60 16E 
69. 60 16C 

113. 50 16A 
120. 40 16X 
120. 40 16C 
123. 80 l6E 
131. 80 16 
113.00 16 

84. 20 16 
170. 40 16 
48. 20 16 

100. 50 16 
62. 20 16A 

GREENHILLS EXPLORATION PROGRAM 1 9 i -  - 
16 SEAM QUALITY DATA 

VERTICAL 
THICKNESS 
05. 70 
03. 10 
04. 80 
05. 40 
04. 60 
05. 70 
06. 60 
00 .70  
06. 70 
06. 70 
05. 70 
05. 90 
06. 10 
04. 90 
06. 20 
05. 70 
05. 70 
04. 50 
09. 10 
00. 80 
06. 00 
02. 10 
06. 60 
02. 60 
05. 50 
03. 60 
05. 60 
03. 00 
09. 10 
06. 90 
01. 50 
10. 40 
07. 80 
12. 30 
01. 40 
07. 50 
00. 70 
07. 60 
05. 60 
02. 80 
O h .  90 
07. 10 
08. 60 
04. 50 
08. 50 
06. 70 
0 1  20 

RAW 
ASH % 
16. 60 
16. 60 

13. 50 
13. 50 
12. 00 
1 3 .  is 
12. 80 
10. 50 
19. 70 
16. 20 
16.20 
26. 90 
08.60 
07. 40 
24. 30 
09. 20 
22.00 

15. 20 

13. 10 
39. 60 

13. 56 
33.20 

11. 61 

08. 42 
16. 60 
21.10 
16. 60 

18. 90 
24. 30 

59. 50 
21. 25 
10. 40 

RAW 
V. M. % 

07. 60 

27. 23 
23. 30 

27. 66 

27. 86 

26. 00 

27. 90 
23. 80 

17. 00 
26. 46 
27. 50 

RAW 
FS I 
6. 5 

7 
7 
7 
7 
7. 0 
4. 0 
7. 0 
7. 3 
7. 2 
5. 9 
6. 5 
8. 1 
6. 7 
a. 5 
7. 8 
3. 0 

7. a 

6. 9 
5. 0 

8. 0 
7. 0 

8. 0 

7. 5 

5. 5 
7. 5 

7. 5 
5. 5 

1. 0 
8. 0 
5. 0 



HOLE it FROM TO SEAM 

GREENHILLS EXPLORATION PROGRAM 198- 

16 SEAM QUALITY DATA 
V E R T I C A L  RAW RAW RAW 
T H I C K N E S S  ASH % V. M. % F S  I 
07. 60 
01. 40 
07.  60 17 80 26, 50 6 .  5 
0 1  30 
0 6  70 13. 80 26. 60 7. 0 
01 .10  14 00 20. 30 5. 0 
07 60 12. 30 26. 50 6. 0 
01 40 
05 10 
O b  20 1 2  30 7 0 
03 .  60 0 4 .  7 .  5 
04. 10 09, 11 27. 37 8. 0 
0 3  40 24. 51 26. 24 5. 5 
03. 70 14. 00 7 .  5 
03. 30 23. 50 6 .  0 
05. 60 17 .49  26. 40 3. 5 
0 1  20 14. 20 1 .  5 
09. 60 17. 70 
07. 70 A 2 0  1. 5 
01. 20 



GREENHILLS EXPLORATION PROGRAM 1987 

1 HOLE # 

I N T E R C E P T  DATA 
FROM TO SEAM 

1.0 SEAM QUALITY DATA 
RAW PROX. DATA 

VERTICAL RAW 
THICKNESS ASH % 

RAW 
V. M. % 

22. 70 
23. 50 
22, lo 
19. 10 
20. 40 
23. 70 
18. 30 
19. 20 
21. 50 
20.10 
23. 30 
00.00 
20. 90 
22. 30 
20. 10 
19. 40 

15. 70 

18. 30 

20. 19 
22.33 
21.59 
23. 49 
21.48 

RAW 
FS I 

5- 1 
3 
4 
3- 1 
5 
6 
5 
6- 1 
3- 1 
6 
2- 1 
2- 1 
3 
5- 1 
5 
3 

1 

3 

3. 5 
0 0 
2. 5 
3. 5 
3. 0 
5 n 



GREENHILLS EXPLORATION PROGRAM 1987 

H O L E  # 

10 SEAM QUALITY DATA 
I N T E R C E P T  DATA RAW PROX. DATA 
FROM TO SEAM V E R T I C A L  RAW RAW RAW 

T H I C K N E S S  ASH % V. M. % FS I 

1 0 A  0 4 .  4 8  
1 OC 02. 96 
1 0 E  01. 61 
10G 0 2 . 4 7  
1 0 1  0 0  4 9  
10k 02. R 7  
1 OC 07. 38 
1 OG 01. 83 
101 01. 1 1  
1 0 A  03. 81 
1 OC 0 2 . 7 4  
1 OE 01. 28 
1 OG 02. 02 
101 0 0  60 
1 0 A  0 1  28 
I O C  06. 55 
10E 01. 76 
1 0 G  06. 19 
101 00. 67 



HOLE # 

EV 122 
EV 122 
EV122 
EV122 
EV122 
EV149 
EV 149 
EV156 
EV156 
EV156 
EV156 
RC-0538 
RC-0539 
RC-0612 
RC-0612 
RC-0612 
RC-0613 
RC-0614 
RC-0614 
RC-0614 
RC-0615 
RC-0615 
RC-0615 
RC-0627 
RC-0664 
RC-0664 
RC-0664 
RC-0654 
RC-1031 
RC-1031 
RC-1031 
RC-1031 
RC-1032 
RC-1032 
RC-1032 
RC-1032 
RC-1033 
RC-1033 
RC-1033 
RC-1033 

INTERCEPT DATA 
FROM 

71. 40 
60. 85 
71. 25 
78. 45 
87. 80 
120. 00 
134 40 
5. 90 
13. 30 
in. 70 
25. 40 
0. 00 
9. 70 
3. SO 
10. 90 
16. 30 
15. 20 
a. 40 
13. 50 
15. 10 
3. SO 
10.00 
14. 60 
1180 
4. 20 
10. 30 
15. 60 
20.00 
39. 50 
55.10 
59. 80 
64. 40 
26. 80 
44. 40 
51.20 
56. 90 
3. 70 
9. 80 
14. 40 
18. 70 

TO SEAM 

74. 60 10 
62. 50 10A 
74. 50 10C 
131 7'7 lOG 
89.20 101 
123. 25 1OA 
138. 30 10C 
7. 30 10A 
14. 55 10C 
23. 00 10G 
26. 90 101 
2. 40 10': 
12. 50 10:' 
6. 60 10A 
14. 80 iOC 
20 70 1OG 
20. 70 1OG 
12. 10 ioc 
15. 50 10G 
17 40 1.01 
5. 10 10A 
13. 40 lOC 
19. 90 101; 
17. 70 10G 
5. 80 l0A 
14. 30 10C 
19. 90 10G 
21. 40 101 
42. 80 1OA 
58. 50 10C 
63. 80 10G 
65. 60 101 
29. 40 10.4 
49.00 10C 
55.80 lOG 
58. 40 101 
5. 60 10A 
12.90 10C 
17. 90 lOG 
2o.eo 101 

GREENHILLS EXPLORATION PROGRAM 1987 

10 SEAM QUALITY DATA 
RAW PROX. DATA 

VERTICAL RAW RAW RAW 
THICKNESS ASH % V. PI. % FS I 



GREENHILLS EXPLORATION PROGRAM 1987 

H O L E  # 

R C - 1 0 3 4  
R C - 1 0 3 4  
R C - 1 0 3 4  
R C - 1 0 3 . 1  
R C - 1 0 3 5  
R C - 1 0 3 5  
R C - 1 0 3 5  
R C - 1 0 3 5  
R C - 1 0 3 5  
R C - 1 0 3 6  
R C - 1 0 3 6  
R C - 1 0 3 6  
KL-iGZA 
R C - 1 0 3 6  
R C - 1 0 3 7  
R C - 1 0 3 7  
R C - 1 0 3 7  
R C - 1 0 3 7  
R C - 1 0 3 7  
R C - 1 0 3 8  
R C - 1 0 3 8  
R C - 1 0 3 8  
R C - 1 0 3 8  
R C - 1 0 3 8  
R C - 1 0 3 9  
R C - 1 0 3 9  
R C - 1 0 3 9  
R C - 1 0 3 9  
R C - 1 0 3 9  
R C - 1 0 4 0  
R C - 1 0 4 0  
R C - 1 0 4 0  
R C - 1 0 4 0  
R C - 1 0 9 1  
R C - 1 0 9 1  
R C - 1 0 9 1  
R C - 1 0 9 1  
R C - 1 0 9 1  

I N T E R C E P T  D A T A  
F R O M  TO SEAM 

10 SEAM QUALITY DATA 
RAW PROX.  D A T A  

V E R T I C A L  RAW RAW 
T H I C K N E S S  A S H  % V. M. % 

RAW 
F S  I 

2. 0 

5 .  0 
5. 0 

4. 5  
4. 0 

1 0  

5. 5  



GREENHILLS EXPLORATION PROGRAM 1987 

HOLE # 

E\"? 12 
E1'0 1 7 
E'VO 1 8 
EVO 1 ? 
E V 0 2 O  
E1.'02 1 
EV022 
E'J023 
E','" . Uc3 

EV024 
E'.>O27 
EV051 
EV059 
EVO6 1 
E'J 180 
EV181 
FC 1302 
FC 1303 
FC 1333 
FC 1304 
FC 1304 
FC1305 
FC1305 
RC-0328 
RC-0877 
RC-0877 
RC-1064 
RC-1065 

INTERCEPT DATA 
FROM TO SEAM 

7.SEAM QUALITY DATA 

VERTICAL 
THICKNESS 

09. 76 
11. 16 
13. 14 
1 1  5:? 
11. 46 
10.1G 
08. 57 
00. 73 
13. 50 
10. 88 
11. 61 
14. 42 
08. 60 
16. 70 
09. 80 
07. 20 
04 .  50 
06. 40 
05. 10 
06. 20 
04. 40 
02. 60 
04. 70 
1 0  40 
04. 60 
19. 60 
07. 80 
08. 40 

RAW PROX. DATA 
RAW 
ASH % 

11. 40 
16. 40 
15. 10 
14. 00 
21.50 
16.70 
16. 80 
29. 10 
00 .00  
20 .20  
12. 70 
18. 00 
47 .20  
33. 90 

27. 10 
21. 70 
2:3 60 
30. t l  
19 42 

RAW 
V. M. % 

23. 20 
23. 50 
22. 60 
22. 10 
22.00 
23. 20 
24. 60 
21.00 
00 .00  
23. 90 
23. 00 
21. 80 
16. 60 
17. 50 

20. 90 

19. 97 
22. 69 

RAW 
FS I 

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

3. 5 
5. 4 
4. 1 
2. 5 
2. 5 


