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INTRODUCTION 

During t h e  1956 f i e l d  season an inves t iga t ion  was made of t h e  coa l  depos i t s  
of twcnty-six square mi les  of t h e  Fording River coa l  basin covered by 
twenty-seven coa l  l i c e n c e s  he ld  by Utah Co. 

T h e  f i e l d  work consis ted of geologic  and topographic manping of s e l e c t e d  
parts of t h i s  a r e a  w i t h  some underground work t o  obta in  samnles s u i t a b l e  
f o r  coking t e s t s  on the  coal.  
men i n  t h e  f i e l d  from June 10 t o  Qctober  31. 
and a f i r e  boss were employed i n  d r i v i n g  the  tunnels .  

This  work required an average crew o f  n ine  
In add i t ion ,  t h r e e  miners 

FIELD WORK 

Since s u i t a b l e  geologic and toFop'aphic maps were not  a v a i l a b l e  f o r  t h e  
a rea ,  t he  following urel iminary base maps were comniled from 1:3@,000 
v e r t i c a l  a i r  nhotographs: 

Photo-mosaic Sheet - 1" - 2640 f e e t  

Topographic Sheet 1" - 1000 f e e t  

Photo-geologic i n t e r n r e t a t i o n  - I" - 1000 f e e t  

Transit  and t a p e  t r a v e r s e s  were run along the  r idge  c r e s t s  from t r i angu la -  
t i o n  s t a t i o n s  e s t ab l i shed  from v a l l e y  base l i n e s .  This n e t  was requi red  
f o r  d e t a i l e d  mapping along the  r idges .  The survey crew cons is ted  of  four  
men and t h e  f i e l d  work extended over  a per iod o f  t h r e e  months. 

Prel iminary geologic mapping was done on a i r  nhotographs and t h i s  d a t a  was 
t r a n s f e r r e d  t o  a 1:31,680 p lan imet r ic  base shee t s  and covercd Bear Rountain, 
Grouse Mountain: Todhunter Ridge, Fording Ridge and Smith Ridge. 

Surface t renching  was l a i d  out  t o  t e s t  t h e  cont jnui ty  of t h e  t h i c k e s t  seam 
encountered and t o  a i d  i n  co r re l a t ion  o f  t h e  seams between Grouse Mount,ain 
and Todkunter Ridge. Five-pound samples were tzken f o r  nre l imi~nary  F.S.I. 
t e s t s  from some of t hese  t renches and from t renches  on Grouse and Bear 
Fountains.  

The sec t ion  of Kootenay beds expos 
Ridge was mapped i n  d e t a i l  t o  a i d  

ountain and Todhunter !if 8%@%it%&!.A c B R A N c H 
Bulldczer  s t r i p p i n g  w s  used t o  
vall.ey ].eve1 along t h e  e a s t  s lope of Todhunter Ridge p r i o r  t o  d r i f t i . ng  on 
t h e  seams t o  ob ta jn  s u i t a b l e  bulk 



Fie ld  Work - CONT'D. 2 -  

F i r s t ,  a rough road of about two miles l eng th  was constructed along t h e  
west s i d e  of Todhunter Creek. About one mile  of subs id ia ry  access  road 
was then  hilt t o  t h e  ?respective tunne l  s i t e s  a t  a maximum grade of 16. 
A second road was b u i l t  f o r  about  one m i l e  up t h e  south s i d e  o f  Ewen 
Creek t o  give access  t o  t h e  seams o r i g i n a l l y  explored by t h e  Imperial  
Coal and Coke Company on t h e  northwest end o f  Bear Mountain. 

I n  s t r i u p i n g  t h e  coa l  seams, d i f f i c u l t y  was experienced both i n  l o c a t i n g  
t h e  a r e a  t o  be t renched and i n  exposing t h e  coa l  a t  a s u i t a b l y  low eleva- 
t i o n  due t o  t h e  heavy d r i f t  cover. 

A t o t a l  of s ix t een  seams were exposed - t e n  on Todhunter Ridge and six on 
Bear Kountain. 
sampling and faced up i n  prepara t ion  f o r  t h e  tunnel  dr iving.  Four of t h e  
seams on Bear Mountain were s j m i l a r l y  exposed although these  tunne l s  were 
no t  dr iven during t h e  1956 f i e l d  season. 

A t o t a l  of 370 f e e t  of d r i f t i n g  was completed i n  81 eight-hour sh i . f t s ,  
wi th  an average rate of  advance of 4.6 f e e t  i n  coal  per  s h i f t .  
were made 6; f e e t  by 71. f e e t  in t he  c l e a r ,  usi.ng three-post  sets a t  roughly 
f ive-foot  interv?.ls .  
f e e t  from t h e  coa l  outcrop. 

Two tunnels  were dr iven simultaneously us ing  two miners t o  each d r i f t .  
This  procedure e n t a i l e d  a complete mining cycle on every s h i f t .  
a i r  picks were used f o r  mining t h e  coa l  and a Vi.ctor auger d r i l l  wi th  
tungsten carbide i n s e r t  h i t s  w a s  used i n  t h e  d r i l l i n g .  A i r  f o r  t hese  t o o l s  
w a s  suppl ied by a 125 c.f.m, compressor which de l ivered  about n i n e t y  pounds 
pressure  a t  each o f  t he  two faces .  Broken m a t e r i a l  was removed wi th  one- 
half-yard and one-yard buggies b u i l t  on t h e  moper ty .  

Five-pound samples were taken a t  r egu la r  i n t e r v a l s  a c r o s s  t h e  exvosed width 
of coal  t o  check t h e  f ree  swel l ing  index. 
from t h e  tunnel  face  t o  y i e l d  approxi~mately 600 pounds of coal .  

S j x  of t h e  seams on Todhunter Ridge were s e l e c t e d  f o r  bulk 

The d r i f t s  

A s  a s a f e t y  measure, the  p o r t a l  sets were p laced  six 

Huwvod 

The f i n a l  hulk sample wits cut 

GECLCGY 

The Kootenay formation i s  a t h i c k  s e r i e s  of non-marine sediments o f  J u r a s s i c  
t o  Lower Cretaceous age. 
s t ra ta  unde r l i e  about l 5 O  square mi l e s  o f  a l a r g e  canoe-shaped s t r u c t u r e .  

The formation c o n s j ~ s t s  of f i n e  t o  medium-grained grey t o  brown sandstones,  
i~nterbedded grey black and brown sha les ,  s e v e r a l  conglomerate beds and a 
number of coal  scams of economic i n t e r e s t .  
have been mapped i n  t h e  Kootenay sec t ion  i n  t h e  Fording River a rea .  
beds,  though up t o  t h i r t y  f e e t  t h i c k ,  a r e  of l j d t e d  a r e a l  ex ten t .  
Kootenay sandstone, which i s  t h e  mos t .u se fu l  marker bed i n  t h e  formation, 
occurs a t  the  bottom of a 350-foot s ec t ion  of sandstone which includes many 
massive beds. 
grey sandstone, gene ra l ly  rust-weethered, 
i n  con t r a s t  t o  t h e  underlying t h i n  beaded sha le s  and sands. 

In  the  Fording and upper Elk coa l  bas in ,  Kootenay 

Three beds of  pebble conglomerate 

The b a s a l  
These 

A t  Ewen Creek it i s  a 5 G f o o t  bed of medium t o  coarse-grained 
which forms a prominent outcrop 



Geology - CONT'D. 3 -  

The Kootenay strata a r e  c h a r a c t e r i s t i c a l l y  lensy  a s  h d i c a t e d  by t h e  
v a r i a t i o n  i n  +L-- i n t e r v a l  between successive coal  seams measured on both 
Grouse Vountain and Todhunter Ridge about one mi le  apa r t .  
Valley a t  Zwen Crcek, t h e  Kootenay i s  a t  l e a s t  3500 feet, t h j ck  on t h e  
e a s t  limb of t h e  s p c l i n e .  

The Fording coa l  basi.n cons i s t s  of a broad south-plunging syncl ine  up t o  
s ix  mi les  wide with t h e  a x i s  following t h e  Fording River v a l l e y  northwest- 
ward i.nto Elk River va l ley .  Minor fo lds  of small amplitude a r e  present  
i n  t h e  Kootenay strata on both limbs of t h e  major syncl.ine, bu t  a t  some 
d i s t ance  from t h e  axis. 

P!o pos i t i ve  f i e l d  evidence w a s  seen of major f m l t i n g  i n  t h e  Fording coa l  
bas in ;  however, s eve ra l  small t h r u s t  f a u l t s  were mapped along t h e  east 
limh of the  s t ruc tu re .  

In t h e  Fording 

DESCRIPTION OF COAL SEAMS 

A t  l e a s t  twenty-two coa l  seams were mapped i.n t h e  Kootenay formation on 
t h e  e a s t  limb of t h e  syncl ine.  Fourteen of t hese  a r e  considered of s u f f i -  
c i e n t  t k i c l n e s s  t o  be of economic i n t e r e s t .  

These c o d  seams were f i r s t  loca ted  along t h e  f i v e  main mountain segments 
i n  t h e  area:  Grouse Xountain, Bear Eountain,  Todhunter Ridge, Fording 
Ridge and Smith Ridge. The e n t i r e  s t r a t i g r a g h i c  sec t ion  was c a r e f u l l y  
manped on both Grouse Mountain and Todhunter Ridge, but  due t o  l ack  of  t i m e  
was no t  completed on t h e  o the r  r idges.  

A f a i r l y  good co r re l a t ion  was made between t h e  seams equosed on Grouse 
Mountain and on Todhunter Ridge. This c o r r e l a t i o n  could no t  be extended t o  
include t h e  coa l  seams on Bear Mountain s i n c e  t h e  s t r a t i g r a p h i c  mapping was 
not  completed f o r  t h i s  sec t ion .  For convenience, the  seams were designated 
by uuper case l e t t e r s  from t h e  t o p  of t h e  Kootenay. 
t h e  korthwest end of Bear .ountain are indica ted  by t h e  same lower case 
l e t t e r s  a s  used by Dowlin gr . These seams occur i n  t h e  upper Kootenay sec t ion  
wel l  above the  coal-bearing strata of  Grouse Elountain and Todhunter Ri.dge. 

The seams exposed on 

1 
DO;;L:NC, 0.13. (1915) - Coal F ie lds  of B r i t i s h  Columbia, 

Geological Survey of Canada, Memoir No. 69.  
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SAbPLING ATE TESTING 

Five-pound channel samples of a l l  imnortant seams W:YC k! ('I 
index  t e s t s .  These samples were cu t  i n  t h e  respec t ive  coa l  seams as 
e w s e d  by su r face  t renches ,  bu l ldozer  c u t s  and underground workings. 

From t h e  s i x  d r i f t s ,  600-pound channel samples were cut  across  t h e  f u l l  
width of  each coa l  face  t o  inc lude  a l l  pa r t i~ngs ,  sand s t r eaks  and inc lu-  
s ions.  These channels were made two f e e t  wide and one-foot deep across  
t h e  seam width. This ma te r i a l  was mixed on a samplinp shee t ,  coned and 
quar te red  t o  make up t h e  des i r ed  quant i ty .  A 1 1  of t h e  bulk sarnnles were 
taken a s u f f i c i e n t  d i s t ance  from t h e  p o r t a l  as t o  render most weathering 
effects neg l ig ib l e .  
conta iners  t o  avoid excessive hydrat ion of t h e  coa l .  

From t h e  r e s u l t s  of t h e  swel l ing index t e s t s  on near-surface samples, it 
was concluded t h a t  signnificant F.S.I. va lues  could on1.y be obtained from 
samnles taken below the  zone of or ida t ion .  

A complete proximate a n a l y s i s  was run on each of t h e  bulk samples. 
analyses  a r e  shown below f o r  t h e  raw coal  on the  w e t  ("as received")  bas i s :  

?<,r swell ing 

The bulk samples were shipped i.n l i n e d  sea l ed  

These 

?ROXIMAl'h ANALYSES - FOKDING RIVER COAL (A5 KECEIVLD BASIS) 

Sample ;RMoi.sture $-Ash 

- 
a* 1.4 

b* 0.9 

C* 2.8 

e* 4.4 

f* 1.4 

g* 103 

I 2.4 

J 3.7 

0 2.8 

G 3.7 

R 1.4 

S 1.6 

e.1 

8.0 

5.0 

10 .? 

11~. 3 

11.2 

16.3 

12.1 

16.1 

11.5 

11.6 

18.0 

$-Volati le %-Fixed 
Carbon 

19.1 70.1 

21.6 69.5 

22.8 69 .I+ 

22.2 62.5 

23.1 64.2 

24.7 62.8 

30.2 51.2 

28.5 55.7 

21.6 59.5 

21.1 63.7 

22 .9 64.0 

21.2 59.3 

%-Sulfur 

- 
- 
- 
- 
- 
- 

0.64 

0.65 

.47 

0.59 

0.78 

0.54 

C a l o r i f i c  Swelling Coking 
Value Index 

Btu/pound A.S.T.M. 

- - 
- - 
- - 
- - 
- - 
- - 

12,344 7.5 

12,511 1 0 5  

12,169 3.5 

12,629 1.0 

11,417 R .0 

12,306 7.5 

Prop. 

h o d  

Good 

Good 

Mon-coking 

Good 

Good 

Good 

Non-coking 

F a i r  

Non- coking 

Good 

Good 

* Analyses of Imperial  Coal Company seams (Dowlj-ng, 1915 - p.48) 



The washabi l i ty  c h a r a c t e r i s t i c s  of t h e  coa l  were inves t iga t ed  by 
Commercial Tes t ing  and Engineering Co. of Chicago, using a 1.60 
s p e c i f i c  g r a v i t y  heavy l i q u i d .  This  s ink - f loa t  t e s t  was made on 
t h e  rzw coal  crushed t o  one-quarter i~nch by 0-inch s i z e .  These 
washjng t e s t s  i n d i c a t e  t h a t  a considerable  reduct ion i n  a s h  content  
can be achieved w i t h  e f f e c t i v e  separa t ion  of a coa l  product contain- 
i n g  less than 1% a s h .  

FLOA?’ AND SIlJi’ An’ilLYShS OF FOKLINC RIVER COAL 

COAL SdMI 

I 

J 

0 
0 

c! 

PRODUCT % - WIGHT 

F loa t  83.2 
Sink 16.8 

Tota l  -100.0 

Float, 11.2 
8.8 Sink 

Total-  100.0 
- 

Floa t  88.3 
Sink - 11.7 

Total-  100.0 

F l o a t  89.6 
Sink - 10.4 

Total-  100.0 

F loa t  91.5 
Sink s.j 

Total-  100.0 

F loa t  80-5 
Sink 19.5 

Total-  100.0 

$ - DRY ASH 

7.97 

9.90 

15.75 

8.52 - 41.71 
12.80 

7.15 

11.92 
63.25 

9.01 
57.08 
18.38 

$ - SULFUR 

0.65 

0.61 
0.79 

0.63 
0.47 
c.62 

0.51 

0.49 
5 

0.58 
0.29 

0055 

0.62 
0.47 
0.61 

0.51 
5 

0.47 



LIST OF NAPS 

Map No. 

VB-70B- 2-1 .. 

VD-7CB-2-6 - 
VD-70B- 2-7 ' 

VR-70B-2-8 - 
VB-7OB- 2-11 

VB-7OR-2-12 ' 

VC-70B-2-13 - 
VC-70E-2-14, 

VC-70E-2-15 

VC-705-2-16 

VG70B-2-17 ' 

S t r u c t u r a l  Sec t ions  - Upper E l k  & Fording River  

Keg ima l  Geology & Topography - North, 1" - 1000' 

Regional Geology & Topography - South, 1" - 1000' 

Sec t ions  of  Kootenay Formation 

Sec t ions  o f  Lower Kootenay Coal Seams (1) 

Sect ions  of  Lower Kootenay Coal Seims ( 2 )  

D e t a i l ,  Coal Seams, Todhunter Ridge 

D e t a i l ,  Tunnel Area, Todhunter Creek 

Longi tudinal  8: V e r t i c a l  Sec t ions ,  Fording coa l  bas in  

D e t a i l ,  Coal Seams, %en Creek 

D e t a i l ,  Coal Seams, Grouse blountain 
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