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MOUNT MICHAEL 

SUMMARY 

The Mount Michael  P r o j e c t  i s  p a r t  o f  t h e  Upper E l k  C o a l f i e l d  i n  t h e  Rocky 

Mountains o f  sou theas te rn  B r i t i s h  Columbia. The name r e f e r s  t o  t h e  r i d g e  

which i s  between t h e  Horseshoe Ridge P r o j e c t  and t h e  Ewin Pass P r o j e c t  

encompassed by  B.C. Coal L i cences  285, 286, 289, 290, 291 and 304. I t  i s  two 

k i l o m e t e r s  n o r t h  o f  Crows Nest  Resources'  L i n e  Creek open p i t  mine 

development. A  l a r g e  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 w a y  l o a d i n g  f a c i l i t y  a r e  

under  c o n s t r u c t i o n  9.5 k i l o m e t e r s  f u r t h e r  away on t h e  mine h a u l i n g  road.  F ran  

t h e r e  i t  i s  a p p r o x i m a t e l y  20 k i l o m e t e r s  t o  t h e  town o f  Sparwood and 1150 

k i l o m e t e r s  t o  t h e  Vancouver area coa l  p o r t s .  

I n  r e q i o n a l  g e o l o g i c a l  t e rms ,  t h e  Horseshoe Ridge and M t .  M ichae l  p r o j e c t s  a r e  

l o c a t e d  a lmost  c o n t i g u o u s l y  on t h e  e a s t e r n  l i m b  o f  t h e  F o r d i n g  Sync l i ne .  The 

L i n e  Creek development i s  on t h e  wes te rn  l i m b  o f  t h i s  s y n c l i n e  on t h e  o p p o s i t e  

s i d e  o f  L i n e  Creek f rom Horseshoe Ridge. The s u r f a c e  topography f o l l o w s  t h e  

g e o l o g i c a l  s t r u c t u r e  w i t h  d i p  s lopes  on t h e  s y n c l i n a l  l i m b s .  

On Mount Michael  t h e r e  e x i s t s  n o t  o n l y  t h e  e n t i r e  e a r l y  Cretaceous coa l  

b e a r i n g  M i s t  Mounta in  Format ion o f  t h e  Kootenay Group, b u t  i t  i s  repea ted  due 

t o  t h r u s t  f a u l t i n g .  



Work t o  d a t e  on M t .  Michael  has c o n s i s t e d  o f  some b u l l d o z e r  t r e n c h i n q  i n  t h e  

pas t  wh ich was re-examined i n  a  reconnaissance manner i n  1978 ( r e p o r t e d  i n  

1979) b y  Crows Nest  Resources L i m i t e d .  D u r i n g  t h e  f a l l  of 1980 a  program o f  

s u r f a c e  g e o l o g i c a l  mapping and hand t r e n c h i n g  was c a r r i e d  o u t  on t h e  west  

s lopes o f  M t .  M ichae l .  I n  1981 a  program o f  d e t a i l e d  g e o l o g i c a l  mapping and 

e x t e n s i v e  hand t r e n c h i n g  was c a r r i e d  o u t .  To d a t e  t h e r e  have been 118 hand 

t renches  dug t o t a l l i n g  o v e r  775 mete rs  i n  l e n g t h .  

From t h e  d a t a  c o l l e c t e d  by  t h i s  means, i t  appears t h a t  we can expect  t o  f i n d  

39 meters  o f  coa l  w i t h i n  a  235 meter  s t r a t i g r a p h i c  success ion  under t h e  

wes te rn  s lopes o f  Mt. M ichae l .  

A n a l y t i c a l  r e s u l t s  o f  t h e  west  s l o p e  hand t r e n c h e s  a r e  no t  y e t  a v a i l a b l e .  

M idd le  t o  upper range medium v o l a t i l e  b i t u m i n o u s  rank  c o a l  i s  expected,  based 

on t h e  s t r a t i g r a p h i c  p o s i t i o n  o f  t h e  coa l  seams and on i n f o r m a t i o n  f rom t h e  

s u r r o u n d i n g  p r o p e r t i e s .  The q u a l i t y  of c o a l  i n  t h e  l o w e r  s t r a t a  o u t c r o p p i n g  

on t h e  e a s t  s l o p e ,  i s  expected t o  range between t h a t  o f  Horseshoe Ridge and 

t h a t  o f  Ewin Pass ( i  .e. medium v o l a t i l e  b i tum inous  r a n g i n g  i n  v o l a t i l e  m a t t e r  

f rom 24.6% t o  27%). 

The M t .  Michael  p r o j e c t  i s  w e l l  e s t a b l i s h e d  now, bu t  i t  i s  s t i l l  i n  t h e  g rass  

r o o t s  phase. It i s  a t  a  s tage  when d r i l l i n g  i s  needed f o r  f u r t h e r  

e v a l u a t i o n .  B u i l d i n g  an access road  and c o n t i n u o u s  c o r e  (d iamond) d r i l  l i n g  

were proposed f o r  1981, however due t o  d e l a y  i n  r e c e i v i n g  governmental  

a p p r o v a l ,  i t  i s  now proposed t o  do t h i s  work i n  1982. 
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2.0 INTRODUCTION 

2.1 L o c a t i o n  and Phys iography 

The Mount Michael  l i c e n c e s  a r e  l o c a t e d  12 km sou theas t  o f  E l k f o r d  

i n  t h e  Upper E l k  C o a l f i e l d  o f  sou theas te rn  B.C. ( F i g u r e s  1 & 2 ) .  

They a r e  c e n t e r e d  a t  a p p r o x i m a t e l y  114"45 '30"  west  1  ongi  t u d e ,  

4g058'  n o r t h  l a t i t u d e  (NTS Map Sheet 826115 Tornado Moun ta in ) .  

These l i c e n c e s  (285, 290, 291, 304 and p a r t s  o f  286 and 289) cover 

an area o f  944 h e c t a r e s  ( F i g u r e  3 ) .  

I n  e l e v a t i o n ,  t h e  p r o p e r t y  v a r i e s  between 1800 m and 2475 m. A 

n o r t h  t r e n d i n g  r i d g e  i s  t h e  main p h y s i o g r a p h i c  f e a t u r e ,  w i t h  a  

s teep ,  e a s t  f a c i n g  s l o p e  and a  more moderate west  f a c i n g  s lope.  

The e a s t e r n  s l o p e  has v e r y  l i t t l e  t r e e  cover  and has severa l  

ava lanche chutes.  Outcrop i s  f a i r l y  abundant, w i t h  some sandstone 

beds b e i n g  exposed l a t e r a l l y  o v e r  severa l  hundred meters.  

V e g e t a t i o n  on t h e  wes te rn  s l o p e  v a r i e s  f rom modera te l y  t h i c k  

spruce f o r e s t  a t  t h e  v a l l e y  bot tom t o  s u b - a l p i n e  shrubs and 

grasses n e a r  t h e  r i d g e  top .  Outcrop i s  r a r e  on t h e  l o w e r  s lopes 

bu t  becomes more common n e a r  t h e  t o p  o f  t h e  r i d g e .  



2.2 Access 

C u r r e n t l y  o n l y  t h e  l o w e r  e l e v a t i o n s  on M t .  M ichae l  can be reached 

by v e h i c u l a r  t r a f f i c .  On t h e  e a s t  s i d e ,  t h e  Ewin Pass access r o a d  

t r a v e r s e s  a c r o s s  t h e  l o w e r  p a r t  o f  t h e  s lope  f rom L i n e  Creek t o  

Ewin Pass. On t h e  west s i d e  an o l d  f i r e  access r o a d  a l o n g  Dry  

Creek a1 lows four -wheel  d r i v e  access t o  t h e  bot tom o f  t h e  west  

s l o p e  f rom t h e  F o r d i n g  Highway. These roads a r e  shown on F i g u r e  

2 .  

D u r i n g  1981 a  h e l i c o p t e r  was used t o  g a i n  access t o  t h e  t o p  o f  t h e  

r i d g e  and t h e  l o w e r  s lopes  were e x p l o r e d  f rom t h e  a fo rement ioned  

roads.  



3.0 SUMMARY OF WORK DONE 

3.1 Prev ious  Work 

Only l i m i t e d  work has been done on t h e  M t .  M ichae l  l i c e n c e s  p r i o r  

t o  1981. The G e o l o g i c a l  Survey o f  Canada p u b l i s h e d  a  g e o l o q i c a l  

r e p o r t  by  R. A. P r i c e  i n  1961 which i n c l u d e d  t h e  M t .  M ichae l  

p r o j e c t  area.  T h i s  r e p o r t  showed t h a t  t h e  M t .  M ichae l  a r e a  

c o n t a i n e d  t h e  Ju rass ic /Cre taceous  c o a l - b e a r i n g  s t r a t a .  

P r i o r  t o  1978 Crows Nest  I n d u s t r i e s  e x p l o r e d  t h e  l o w e r  p a r t  o f  t h e  

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

b u i l d i n g  t h e  Ewin Pass access road.  N. E l p h i n s t o n e  a l s o  covered 

t h e  area b r i e f l y  i n  t h e  r e p o r t  on h i s  reconnaissance i n  1951. 

John F i s h e r  (1978) mapped t h e  e a s t e r n  s l o p e  as p a r t  o f  h i s  

reconnaissance mapping o f  t h e  N o r t h  C e n t r a l  B lock  f o r  Crows Nest 

Resources L i m i t e d .  He measured s e v e r a l  s t r a t i g r a p h i c  s e c t i o n s  and 

coa l  seams a l o n g  t h e  e a s t  s lope .  The west  s i d e  o f  t h e  r i d g e  was 

looked  a t  b r i e f l y  and one s t r a t i g r a p h i c  s e c t i o n  was measured. The 

geo logy was p l o t t e d  on 1:5,000 a i r  pho to  blow-ups. M r .  F i s h e r  

made s p e c i a l  n o t e  o f  a  6 meter  t h i c k  seam seen r o u g h l y  

p a r a l l e l i n g  t h e  t o p  o f  t h e  r i d g e  which he t e n t a t i v e l y  i d e n t i f i e d  

as t h e  number 7 seam. I n  h i s  r e p o r t  he recommended examin ing t h a t  

seam and s e v e r a l  o t h e r s  i n  d e t a i l  as the.y o c c u r r e d  i n  a  d i p  s lope  

s i t u a t i o n .  



I n  1980 a  

t r e n c h i n g  

f o u r  week program o f  mapping a t  1:5,000 s c a l e  

o f  t e n  coa l  seams, was c a r r i e d  o u t .  

i n  a  r e p o r t  e n t i t l e d  Mount 

1980 G e o l o g i c a l  Repor t .  

M ichae l  , South Eas t  

T h i s  was 

B r i t i s h  

and hand 

r e p o r t e d  

Columbia,  



3.2 Scope and O b j e c t i v e s  o f  t h e  1981 Program 

The 1981 e x p l o r a t i o n  program on M t .  M ichae l  was p lanned t o  f u r t h e r  

e x p l o r e  B.C. Coal L i c e n c e s  285, 286, 289, 290, 291 and 304. 

The o b j e c t i v e  o f  t h e  program was t o  produce a  d e t a i l e d  g e o l o g i c  

map which  c o u l d  be used t o  f u r t h e r  e v a l u a t e  t h e  development 

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



3.3 Work Done i n  1981 

- 600 h e c t a r e s  were mapped a t  1:2,000 and 1:5,000 sca les ,  w i t h  t h e  

r e s u l t s  p resen ted  a t  1:5,000. 

- 108 hand t r e n c h e s  t o t a l l i n g  759  meters  were dug t h r o u g h  t h e  c o a l  

seams. The seams were t h e n  d e s c r i b e d  i n  d e t a i l  and sampled. True 

t h i c k n e s s  s t r a t i q r a p h i c  s e c t i o n s  o f  t h e  t r e n c h  l o g s  were drawn u p  

and a r e  p resen ted  i n  Enc losu res  6 ,  7 ,  and 8. 

- The U.T.M. c o - o r d i n a t e s  o f  7 5  t renches  were de te rm ined  

p h o t o g r a m m e t i c a l l y  f rom new low l e v e l  a i r  photos .  

- Nine a i r p h o t o  t a r g e t s  were e s t a b l i s h e d  and t h e i r  l o c a t i o n s  

surveyed i n  by She l tech  ( F i g u r e  4) .  These t a r g e t s  a r e  be ing  used 

as c o n t r o l  p o i n t s  f o r  new 1:2,000 s c a l e  t o p o q r a p h i c  maps o f  t h e  

west s l o p e  o f  M t .  M i c h a e l .  

- A t o t a l  o f  $243,429 were spent  on t h e  M t .  M ichae l  p r o j e c t  i n  

1981. An i t e m i z e d  c o s t  breakdown o f  t h e s e  expenses i s  presented 

i n  Appendix I .  



4.0 GEOLOGY 

4.1 Regiona l  S t r a t i g r a p h y  

T h i s  r e p o r t  f o l l o w s  t h e  s t r a t i g r a p h i c  nomenc la ture  proposed by  

D. W. Gibson o f  t h e  G e o l o g i c a l  Survey o f  Canada i n  1979. I t i s  

shown i n  a  t a b u l a t e d  form on F i g u r e  5. Ju rass ic -Cre taceous  

Kootenay Group s t r a t a  were i n v e s t i g a t e d .  

Withdrawal  o f  t h e  F e r n i e  Sea no r theas tward  and d e p o s i t i o n  o f  t h e  

Kootenay Group s t r a t a  were i n i t i a t e d  by  an e p i e r o g e n e t i c  u p l i f t  o f  

t h e  source a rea  on t h e  southwest d u r i n g  an e a r l y  phase o f  t h e  

Columbian Orogeny i n  l a t e  J u r a s s i c  t i m e .  

Kootenay Group s t r a t a ,  a  t h i c k  sequence o f  c l a s t i c  sediments,  

r e p r e s e n t  a  d e l t a  p r o - g r a d a t i o n  n o r t h e a s t w a r d ,  an env i ronment  

f a v o u r a b l e  f o r  c o a l  d e p o s i t i o n .  It i s  a  t r a n s i t i o n  f rom a  m a r i n e  

( u n d e r l y i n g  s h a l e s  o f  t h e  F e r n i e  Format ion )  t o  a  f u l l y  a l l u v i a l  

( o v e r l y i n g  cong lomerates  and coarse  sandstones o f  t h e  B l a i r m o r e  

Group) env i ronment .  

There i s  c o a l  p r e s e n t  th roughou t  t h e  Kootenay Group s t r a t a ,  

however a l l  workab le  seams occur  i n  t h e  M i s t  Mounta in  Format ion.  

The Moose Mounta in  Member o f  t h e  M o r r i s s e y  Format ion  and t h e  E l k  

Format ion l i e  r e s p e c t i v e l y  under and o v e r  t h e  main coa l  b e a r i n g  

fo rmat ion .  P r i o r  t o  1979 t h e s e  s t r a t i g r a p h i c  u n i t s  were c a l l e d  

t h e  Moose Mounta in ,  Coal Bear ing  and E l k  Members o f  t h e  Kootendy 

Format ion.  



Tha termindoor for this r w t  folbwr that of Gibson 1979. 

T h  Codomin Famation Aw not outcrop on Mt. M i c W ,  but 
do- appear rlightly to t'ne norhast on the p d  of Mt. 

Banner. 
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The Moose Mounta in  Member i s  a  r e s i s t a n t ,  q e n e r a l l y  c l i f f  f o r m i n g  

u n i t  compr i  sed o f  mass ive ,  medium t o  coa rse -g ra ined ,  medium-gray 

w e a t h e r i n g  sandstone.  There a r e  commonly two  c o a l  h o r i z o n s  w i t h i n  

t h i s  sandstone,  b u t  t h e i r  sma l l  t h i c k n e s s  ( r a r e l y  ove r  one m e t e r )  

and t h e  o v e r l y i n g  massive sandstone make them u n a t t r a c t i v e  f o r  

economic c o n s i d e r a t i o n .  The d i s t i n c t i v e  n a t u r e  and prominence o f  

t h i s  u n i t  makes i t  an e a s i l y  t r a c e a b l e  marker  h o r i z o n  th roughou t  

t h e  Crows Nest  C o a l f i e l d  o f  sou theas te rn  B.C. 

The M i s t  Mounta in  Fo rmat ion  i s  t h e  main c o a l  b e a r i n g  u n i t  o f  t h e  

Kootenay Group. It o v e r l i e s  con fo rmab ly  b u t  a b r u p t l y  t h e  Moose 

Mounta in  Member. 

It i s  compr ised o f  a  g e n e r a l l y  r e c e s s i v e ,  i n t e r b e d d e d  sequence o f  

b rown ish  t i n t e d  sandstones,  g r a y  t o  brown s i l t s t o n e s ,  g ray  and 

b l a c k  s h a l e s ,  g ray  mudstones and c o a l  seams. I n  t h e  E l k  C o a l f i e l d  

t h i s  f o r m a t i o n  ranges i n  t h i c k n e s s  between 400 mete rs  and 660 

meters .  The c o a l  seams a t t a i n  a  t h i c k n e s s  o f  up  t o  10 mete rs  and 

a  l a t e r a l  e x t e n t  o f  s e v e r a l  k i l o m e t e r s .  



The E l k  Fo rmat ion  l i e s  con fo rmab ly  b u t  a b r u p t l y  ove r  t h e  M i s t  

Mounta in  Fo rmat ion .  I t  c o n s i s t s  o f  an i n t e r b e d d e d  sequence o f  

c l i f f  f o r m i n g  sandstones,  s h a l e s  and s i l t s t o n e s  and t h i n  ( l e s s  

t h a n  1 m), s p o r a d i c  c o a l  seams. 

The e x a c t  base o f  t h e  E l k  Fo rmat ion  i s  somewhat a r b i t r a r y  as i t  i s  

d e f i n e d  as b e i n g  " t h e  base o f  t h e  f i r s t  ma jo r  sandstone o r  

cong lomera te  above t h e  uppermost  ma jo r  c o a l  seam i n  t h e  M i s t  

Mounta in  F o r m a t i o n "  (Gibson,  1979).  T h e r e f o r e  t h e  s t r a t i g r a p h i c  

p o s i t i o n  o f  t h e  M i s t  Moun ta in -E lk  f o r m a t i o n a l  c o n t a c t  may va ry  

s l i g h t l y  f rom p r o j e c t  t o  p r o j e c t .  



4.2 Regional  S t r u c t u r e  

The Mount Michae l  p rospec t  a rea  i s  a f f e c t e d  by  two main s t r u c t u r a l  

e lements ,  t h e  F o r d i n g  T h r u s t  F a u l t  and t h e  F o r d i n g  S y n c l i n e .  

The F o r d i n g  T h r u s t  has caused a  repea t  o f  t h e  c o a l  b e a r i n g  

Kootenay Group s t r a t a .  The Ford ing  T h r u s t  and sequences o f  t h e  

l o w e r  p l a t e s  o u t c r o p  a l o n q  t h e  s teep  e a s t  f a c i n g  s lopes and d i p  

westward under  t h e  uppermost p l a t e .  

The n o r t h e r l y  p l u n g i n g  F o r d i n q  S y n c l i n e  dominates t h e  upper  p l a t e  

s t r u c t u r e s .  Dry Creek i s  t h e  s u r f a c e  express ion  o f  t h e  s y n c l i n a l  

a x i s  w i t h  coa l  l i c e n c e s  on t h e  west  l i m b  ( B u r n t  R idge)  be ing  h e l d  

by  B.C. Coal L t d .  The west f a c i n g  s lopes o f  t h e  p rospec t  a rea  a r e  

t h e  s u r f a c e  e x p r e s s i o n  o f  t h e  e a s t  l i m b  o f  t h i s  s y n c l i n e .  T h i s  so 

c a l l e d  d i p  s lope  s i t u a t i o n  i s  f a v o u r a b l e  f o r  open p i t  mine 

development.  Such p o t e n t i a l  i s  f u r t h e r  enhanced by  t h e  

u n d e r l y i n g ,  c o a l  b e a r i n g ,  l ower  p l a t e .  

F i g u r e  6 :  "Geo log ic  C o m p i l a t i o n "  shows t h e  r e g i o n a l  s t r a t i q r a p h i c  

and s t r u c t u r a l  f e a t u r e s .  



4.3 M t .  Michael  Geoloqy 

The r e s u l t s  o f  t h e  1981 mapping program a r e  p resen ted  i n  F i g u r e  7 

"Geology Map". 

I n  1981 t h e  s u r f a c e  o u t c r o p p i n g  o f  t h e  F o r d i n g  T h r u s t  was l o c a t e d  

on t h e  e a s t  s lope  o f  M t .  M ichae l .  Kootenay Group s t r a t a ,  wh ich 

occur  be low t h e  t h r u s t ,  a r e  repea ted  i n  t h e  upper  p l a t e .  Near t h e  

sou the rn  h a l f  o f  t h e  p r o p e r t y  Moose Mounta in  sandstone has been 

t h r u s t  ove r  E l k  Fo rmat ion  s t r a t a ,  i n d i c a t i n g  a  v e r t i c a l  

d isp lacement  o f  400 - 600 met res  a long  t h e  f a u l t .  

W i t h i n  t h e  upper  p l a t e ,  t r e n c h i n g  and mapping revea led  10 t o  12 

seams, r a n g i n g  between 1.5 and 7.2 meters  i n  t h i c k n e s s .  The 

aqgreqa te  t h i c k n e s s  o f  t h e s e  seams i s  39 meters w i t h i n  a  235 meter  

s t r a t i q r a p h i c  s e c t i o n .  T h i s  c o a l  t h i c k n e s s  does n o t  i n c l u d e  Seam 

10 which occurs  j u s t  ahove t h e  F o r d i n q  T h r u s t  a t  t h e  n o r t h  and 

sou th  ends o f  t h e  p r o p e r t y .  T h i s  seam, which i n  t r e n c h  MS-5 i s  a t  

l e a s t  20 mete rs  t r u e  t h i c k n e s s ,  has a  s t r i k e  l e n g t h  o f  o v e r  2,000 

meters  b u t  has been c u t  o f f  by t h e  t h r u s t  i n  t h e  c e n t r a l  p o r t i o n  

of t h e  p r o p e r t y .  A 150 t o  200 m s e c t i o n  o f  r e c e s s i v e  sha les ,  

s i l t s t o n e s  and mudstones w i t h  o n l y  m ino r  ( i . e .  l e s s  t h a n  1.0 

m e t e r )  c o a l  seams separa tes  Seam 10 frm t h e  r e s t  o f  t h e  m a j o r  

c o a l  seams. 



A s t e r e o q r a p h i c  a n a l y s i s  o f  b e d d i n g  a t t i t u d e s  f rom t h e  u p p e r  

t h r u s t  p l a t e  i n d i c a t e s  an a v e r a g e  s t r i k e  o f  1 7 2  deq rees  and  an 

ave raqe  d i p  o f  6 2 "  w e s t e r l y  ( F i q u r e  8 ) .  Bedd inq  measurements 

t a k e n  i n  1951  s u p p o r t  t h e s e  a v e r a q e s  f r o m  1980. 

F i q u r e  9 ( C r o s s  S e c t i o n  A - A ' )  i s  a  c r o s s  s e c t i o n  based  o n  a l l  o f  

t h e  d a t a  c o l l e c t e d  t o  d a t e .  The i n f o r m a t i o n  on t h e  l o w e r  t h r u s t  

p l a t e  i s  t h e  r e s u l t  o f  d r i l l i n q  and  s u r f a c e  wo rk  on t h e  Ewin  Pass 

p r o p e r t y  w h i l e  t h e  u p p e r  p l a t e  i n t e r p r e t a t i o n  i s  based  o n  mapp ing  

and hand  t r e n c h i n q  on1 y. 
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4.4 M i n e a b i l i t y  -- 

S u r f a c e  mapp inq  and i n t e r p r e t a t i o n  i n d i c a t e  t h a t  Y t .  M i c h a e l  has  

good p o t e n t i a l  f o r  open p i t  m i n e  deve lopmen t .  E l e v e n  c o a l  seams, 

w i t h  an a q g r e g a t e  t h i c k n e s s  o f  39 m e t e r s  w i t h i n  a  2 3 5  m e t e r  

s e c t i o n  o c c u r  i n  a  d i p  s l o p e  s i t u a t i o n  00 t h e  w e s t e r n  s l o p e  o f  

Mt. M i c h a e l .  The seams d i p  an ave rage  6 2 "  w e s t e r l y  b e n e a t h  a  25" 

wes t  d i p p i n q  s l o p e .  Deep d r a i n a g e  c u t s  have  had  t h e  e f f e c t  o f  

r e m o v i n g  a  l a r q e  a i n o ~ ~ n t  o f  t h e  o v e r b u r d e n ,  w i t h o u t  s u h s t a n t i a l l y  

a f f e c t i n g  t h e  c o a l ,  t h u s  i m p r o v i n q  t h e  o v e r b u r d e n  t o  c o a l  r a t i o .  

C r o s s  s e c t i o n  4 - A '  ( f i g u r e  9 )  q i v e s  an i n d i c a t i o n  o f  t h e  m i n i n q  

p o t e n t i a l  on M t .  M i c h a e l .  On t h e  u p p e r  p l a t e  c o a l  c o u l d  i n i t i a l l y  

be open p i t  m i n e d  a t  a  v e r y  l o w  o v e r b u r d e n  t o  c o a l  r a t i o .  

P o t e n t i a l  e x i s t s  t o  m i n e  o v e r  f i f t y  m i l  l i o n  t o n n e s  o f  c o a l  f r a n  

t h e  u p p e r  p l a t e  a t  an r a t i o  o f  a p p r o x i m a t e l y  seven bank c u b i c  

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

s l i q h t l y  h i q h e r  r a t i o s  ( a p p r o x i m a t e l y  9 : l )  t o  m i n e  b o t h  t h e  u p p e r  

and l o w e r  p l a t e s .  T h i s  w o u l d  i n c r e a s e  t h e  p o t e n t i a l  t o  be tween 

100 a n d  200  m i l  l i o n  t o n n e s .  

Based o n  t h e  c o a l  q u a l i t y  o f  s u r r o u n d i n q  p r o p e r t i e s ,  and  t h e  f a c t  

t h a t  a l l  o f  t h e  uDper  M i s t  M o u n t a i n  c o a l  seams o c c u r  on Mt .  

M i c h a e l ,  we e x n e c t  m i d  t o  h i q h  medium v o l a t i l e  h i t u m i n o u s  c o a l  i n  

t h e  a p p e r  p l a t e .  The c o a l  searns i n  t h e  l o w e r  t h r u s t  p l a t e  a r e  t h e  

sa;nr? searns w h i c h  o c c u r  on t h e  l i o r seshoe  R i r lqe  and  Ew in  Pass 



p r o p e r t i e s  t h e r e f o r e  we e x p e c t  t h e  c o a l  t o  r anqe  i n  q u a l i t y  

be tween t h a t  o f  t h e  t w o  p r o p e r t i e s  ( i . e .  medium v o l a t i l e  

b i t u m i n o u s  w i t h  24.6% v o l a t i l e  m a t t e r  a t  Ho rseshoe  R idge  and 77% 

v o l a t i l e  m a t t e r  a t  E w i n  P a s s ) .  

I n  a d d i t i o n  t o  t h e  p o t e n t i a l  f o r  l a r q e  r e s e r v e s  o f  v e r y  good 

q u a l i t y  c o a l  , M t .  M i c h a e l  i s  o n l y  n i n e  k i l o m e t e r s  f r o ~ n  t h e  

e x i s t i n g  Crows Nes t  Resou rces  p r e p  p l a n t  and  l o a d  o u t  f a c i l i t i e s  

on t h e  r a i l w a y  a t  t h e  m o u t h  o f  L i n e  Creek g o r g e .  The L i n e  Creek 

m i n e  h a u l  r o a d  a c t u a l l y  e x t e n d s  as  f a r  as t h e  s o u t h  end  o f  M t .  

M i c h a e l .  On l y  f i v e  t o  seven  k i l o m e t e r s  o f  new r o a d  w o u l d  have  t o  

be h u i l t  t o  a l l o w  c o a l  f r o m  M t .  M i c h a e l  t o  be t r u c k e d  t o  t h e  wash 

p l a n t .  

A n o t h e r  o p t i o n  w o u l d  be t o  t r u c k  t h e  c o a l  t o  t h e  n o r t h  a l o n g  D r y  

Creek t o  r e a c h  t h e  r a i l  l i n e  a t  t h e  F o r d i n q  R i v e r .  T h i s  w o u l d  

r e q u i r e  a b o u t  12 k i l o m e t e r s  o f  new r o a d  and a  new wash p l a n t .  



4.5 Recommendat ions f o r  F u r t h e r  Work -- -- 

Mapp inq  and hand t r e n c h i n q  i n  1981  have  f u r t h e r  e s t a b l i s h e d  M t .  

M i c h a e l  as  a  sound p r o j e c t .  It has  been  shown t h a t  n o t  o n l y  does  

a  f u l l  s t r a t i q r a p h i c  s e c t i o n  o f  t h e  c o a l  b e a r i n q  M i s t  M o u n t a i n  

F o r m a t i o n  i n c l u d i n q  t h e  u p p e r ,  h i q h e r  v o l a t i l e  seams e x i s t  h u t  t h e  

s e c t i o n  has  been r e p e a t e d  by t h e  F o r d i n g  t h r u s t .  T h i s  c o a l  

b e a r i n q  s e c t i o n  c o n t a i n i n q  l a r q e  vo lumes  of u p p e r  medium v o l a t i l e  

c o a l  i n  a  d i p  s l o p e  s i t u a t i o n  a t  r e l a t i v e 1  y  l o w  o v e r b u r d e n  t o  c o a l  

r a t i o s  has  e x c e l l e n t  p o t e n t i a l  f o r  open p i t  m i n i n q .  

To d a t e  t h e  p r o p e r t y  has  been mapfled i n  d e t a i l  and  108  hand  

t r e n c h e s  t o t a l l i n g  759 m e t e r s  have  been  dug. The p r o p e r t y  i s  now 

a t  a  s t a g e  when d r i l l i n g  i s  e s s e n t i a l  t o  d e t e r m i n e  t h e  qeome t r y ,  

c o n t i n u i t y  and q u a l i t y  o f  t h e  c o a l  seams i n  t h e  s u b s u r f a c e .  It i s  

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

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

Due t o  t h e  l a r g e  vo l ume  of ~ n a c h i n e r y  wo rk  n e c e s s a r y  t o  f u r t h e r  

e x p l o r e  Mt .  M i c h a e l  r o a d  a c c e s s  t o  t h e  c o a l  measures mus t  b e  

h u i l t .  It w o u l d  he u n f e a s i b l e  t o  a t t e m p t  t o  do t h e  r e q u i r e d  

amount o f  wo rk  w i t h  h e l i c o p t e r  t r a n s p o r t a t i o n  o n l y .  R o u t e s  f o r  a n  

a c c e s s  r o a d  v i a  e i t h e r  D r y  Creek f r o m  t h e  n o r t h  o r  L i n e  Creek f r o m  

t h e  s o u t h ,  a r e  b e i n q  examined  a t  t o  d e t e r ~ n i n e  t h e  b e s t  

a l t e r n a t i v e .  
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APPLICATION '10 EXTEND TERM OF LICENCE 

SHELL CANADA RESOURCES LIMITED I. ..........WW?!................ .gem lor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
IN.",., Ilr.".., 

P.O. BOX 1 0 0  CALGARY . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
,I.sdl",, ,Ads.",, 

ALBERTA T2P 2M7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
244642 

Valid FMC No. . . . . . . . . . . . . . . . . . . . . . .  
2 7 8 , 2 7 9 , 2 8 2 - 2 9 1 , 3 0 4  

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  hereby apply to the M i n i m i  to extend the torm of Coal Licmceirl Noirl. 

for a Ivrther periodaf one year. 
EWIN PASS 6 MOUNT MICHAEL. KOOTENAY LAND DISTRICT 

2.Propert~namc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
N/A 

3. 1 am allowing thc iallowing Coal Licenccir) Nois). lo iorfeit . . . . . . . .  

. . .  . .  . . . . . . . . . . .  4. 1 have performed. or crulcd to be  pcrformcd. during the period .FEBRUARY. I 1881.  to 

on the location of coal licenceid as followr: 

CATEGORY OF WORK 
Licenceirl Noiri. Apparliancd Corl 

Geological mapping 2 0 1 . 7 5 5  2Fz28C,2BBr'?!! .d..!??. . . . . . . . . . . . . . . . . . . . .  

Geochemical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 
282 286 287  1 4 . 5 5 7  Other (LOCATION) . . . . . .  7 . .  . > .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

R0.d COnltructio" 
286 15 .735  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Surface work .. , 2 8 6 , 2 8 9  , 2 9 0 . 2 9 1 , .  . . . . . . . . .  L6.484. . . . . . . . . . . . . .  

Underglound work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  286 1 0 0  1 . .  686 . . . . . . . . . . . . . . .  

Drilling 2 8 2 , 2 0 6 , 2 8 7  234.337 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 8 2 , 2 8 6 , 2 8 7  54 .634  

Logging. %ampling. and testing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
2 8 2 , 2 8 6 , 2 8 7  5 3 , 9 4 0  

Rcclamafian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Other work Ilpecilyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

011-propcrty c o w  GEOLOGICAL REPORTS . . . .  C 5 . 5 1 5  . . . . . . . . . . . . .  
2 7 8 , 2 7 9 , 2 8 2 - 2 9 1  5 .  1 w i 3  lo apply 5 .  !!!1?+!:?P. . . . .  01 this value 01 work on Coal Liceocei%l Nolrl. . . . . . . . . . . . . . . . . . . .  

3 0 4 , 1 3 0 0 , 1 3 0 1  . ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

6. 1 with to pay cash in lieu of work in the amount of 5 .  . . . . .  N / A .  . . . . . . . . . . . . . . .  on Coal Licmcelrl Nol%l. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . .  7. The work prrformed on the locationlrl is detailed in tho allached report entitled 

REPORTS WILL BE SUBMITTED I N  9 0  MKS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

JANUARY 27 1982 . . . . . . . . . . .  > ...... 
,0.%., 

V 
ASSISTANT LANDMAN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

, P D l l , / ~ n ,  

IFORMI AND REPORT TO B E  SUBMITTTO $N DUPLlCl iTEl  



. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Reconnairrance 
Detail: Surface . . . . . . . . . . . . . . . . . . . . . . . . .  1600 . . . . . . .  .I.:?PPP. 6. .1.:5OYD 342. mu. DAYS. 

Underground . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Othcr.(rpecify) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

........ . . .  Total cost s Z01..7>5, 

GEOPHYSICAL/GEOCHEMICAL SURVEYS Yes [3 No 0 
Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . .  & id . .  . . .  LPCPTJON.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ?,25?. . , 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Topogmphic 

. .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . other.  if^) LPCA?!?N.. 5 ,  I!?,, 
Total Cost S . . . . . . . . .  1%,55?,  . . .  

HOAO CONSTRUCTION Yes ~ No  0 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ c n ~ o t  . . .  !,PPQ. M. .  . . . . . . . . . . . . . . . . . . . . . .  wid th  
0nL i ccnce l l lNo . l ~ )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Accclr to ? R I L L .  S I ? G . .  
Tom1 Cost S . . . . . . . . .  !5,?35. . . .  

SURFACE WORK Y 6 No 

L.nm WiOth 0.0lh c-1 

Trenching 759 M 0.75 H I N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Seam Tracing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crorrcutling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
O l h c r ' l ~ p c ~ i f ~ J  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total Cost S . . . .  l 6 . 4 8 4 .  . . .  
UNDERGROUND WORK Yes @ No 0 

No. o f  AdlU Maximum L.npch No, of H o k  Total Maim COll 

Test A d i ~  1 72N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Olhcrworkings' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

T O ~ I  cost s . ! W . 6 8 6 ,  . x  

DRILLING YCS @ No  0 
Hot. 51,. No. 0 ,  H o b  Tol.4 M.lr.% Cost 

Core: Diamond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
wiretinc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Rotary: Conventionil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
5 1/8'* 5 1643 Rcrerse circulation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Olher ' l rpoci fv l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Conlracrar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Whcrc ir ihc corc stored? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total cost S .. .?!4 !!?. . . .  

LOGGING. SAMPLING. AND TESTING Ycs 0 No 0 

Lithology: Dril l ramplel @ Core sampler 0 Bulk ramplel 0 
Log>: Gamm.-ncu,ron 43 Density IT 

Othcr ' lspcci fy l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Tetting: Proximate anrlysir 0 FSI 0 Washability 0 

Carbanilacion 0 Pcrroqraphic 0 Plarticily 0 
:Hhe<'lrpecifyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total Cost S .. .?? ,6?!. . . .  
RECLAMATION Yes 6 N o  

53.940 Oerailr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  To!alCorr 5 . . . . . . . . . . . . .  

OTHER WORK (Specify d m i l s l  Yer O No 0 colt 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Total Cost 5 . .  . . . . . . . . . . .  

OFF-PROPERTY COSTS Yer No 0 
GEOLOGICAL REPORTS 

Details . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Total Corr S . .  4 5  ,.!!5 

VANAGER - ACCOUNTING CNRL . . . . . . . . . . . . . . . . . . . . . . . . . .  
IPoliiionl 



W U N T  MICHAEL GROUP NO: 330 

GEOLOGICAL MAPPING Yer 0 No 0 
A,.. I,,r,.ml L.1. Du,.cion 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  liec0"naimnCe 
u e u i l :  Surface . .  .1.6.O0.. .L:.2QW .G .L:.i000. .342 .WIN D A Y S . .  . . . . . . . . . .  . . . .  . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Underground 
Othar.(~pecify, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . .  Total Corl  5 .2QL..Z55 . . . . . .  

GEOPHYSICAL/GEOCHEMICAL SURVEYS Yet b No 

Method . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Grid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. 1  
Towgraphic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
other. I ~ P C C ~ I ~ I  . .  .(-L?-CPTIPr). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

 oral Corr S . . . . . . .  5.,J90... . . . . .  

ROAD CONSTRUCTION Ycr 0 No 'b 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Width 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  OnLiccnce(r lNa. l r l  
A ~ ~ e l l 1 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total Cor l  5 . . . . . . . . . . . . . . . . . . .  

SURFACE WORK Y c %  6 No [? 

L.nplh Width b p i h  C a t  

Trenching 759 M 
(,,,, . . . . . . . . . . . . . . . . . . .  .P:?!. n . .  . . . .  , I .  M.. . . . . . . . . . . . . . . . . . . . .  

Seam Tracing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Crox%cut,ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Oth",.(rpocilyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Tola1 C m  S . !!?,!+a?. . . . . . .  

UNDERGROUND WORK Yes 0 No a 
No. ol A d i ~  Marlmum Lqnplh No, 01 H&s To1.l Mqtm Cost 

Test Adi l r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Othcrxo'k ingl '  

Total Cost 5 . .  . . . . . . . . . .  
DRILLING Yes U NO U 

Hole Sir. No. o l  H o l n  T o w  Mllm 

Core: Diamond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Wireline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Rotary: Convcntiond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Reverse c i r ~ ~ l a t i o n  

Olher'Iswiecifyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
con,ractor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Where it the care riared? . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total C o s  

LOGGING. SAMPLING. AND TESTING Ycs 0 No I3 

Lilhology: Dr i l l  rampler 0 'Core ramples 0 Bulk ramplel 0 
Logs: Gamma-neutron 0 D ~ n r i f y  0 

Othcr. I$peci fy l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Testing: Proximate analysit 0 FSI Walhability 

Carbonization 0 Petrographic 0 Plalticiiy 0 
Otl,cr.(rpecilyl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Total Cost S . . . . . . . . . . . . .  

RECLAMATION Yes 0 No a 
Optails . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TotalCori  S . . . . . . . . . . . . .  

OTHER WORK ISpecity del l i l l1 YPI 0 No a C o n  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
Total Cort S . . . . . . . . . . . . .  

OFF-PROPERTY COSTS Yer No L) 

GEOLOGICAL REPORT D i ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Total co*, s ?P..WP. . . . . . .  

MNACER - ACCOUNTING CNRL 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

IPO,i,iO"l 
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