
REPORT SUBNITTED I N  SUPPORT OF 

APPLICATION FOR RENTAL REBATE 

PURSUANT TO SECTION 24(2) OF 

THE COAL ACT 

A 

L 

COAL LICENCES 264 t o  313 INCL., 
365 t o  373 INCL., and 408 

CROWS NEST INDUSTRIES LIMITED 



Fernio, British Columbia 
Telephone: (604) 423-4464 

March 13, 1970. 

Hr. I(. B. Blakey, 
Deputy Nin is te r  of Fdnes, 
Department of Kines 8e Petroleum Resources, 

J. J. Crabb 
e=pImatlon managar 

Victoria.  B.C. 

Dear sir. Blakey: 

We a r e  pleased t o  submit the enclosed 
repor t  concerning Coal Licences 264 t o  313 incl. ,  365 
t o  373 incl . ,  and 408, i n  support of our application Tor 
r e n t a l  rebate  pursuant t o  Sec. 24(2)  of t he  Coal Act. 
R.S. 1948C209 S1. 

This report  discusses the  work performed 
and r e su l t s  obtained during the period Karch 1, 1969 t o  
February 28, 1970. 

Our Company is continuing i ts  appraisal  
of the l icence  areas. 
as mine and plant design have already been i n i t i a t e d .  

Certain f e a s i b i l i t y  s tud ies  such 

Our a f f idav i t  and summary o f  exploration 
costs  a r e  included i n  the  introduction. Please note t h a t  
t h e  amount of money spent on invest igat ion exceeds 
considerably the  requirement of $7 . jO per acre t o  qual i fy  
for rebate. 
may be applied t o  the  suceeding term. 

Would you kindly advise us  i f  t h e  excess 

We hope you w i l l  t r e a t  t h i s  appl icat ion 
favourably. 

JJC/sb 
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TWt m N c I  a 8mn" CRWW 

DEPAHTMENT OF MINES 
AND PETROLEUM RESOURCES 

MINERAL ACT 
FORM B 

Affidavit on Application for Certificate of Work 
PURSUANT TO SEC. 2/+(2) COAL ACT R.S. 1948C209 S1  

I. J.:J!. ..cr.Ebba -. ....... ____ Agent for C r o w s  Neat Industr ies  Limited I.. .... 
(Name.) (N-4 

- Box 7 l 8  Fernie 1 

- .... Fernie B C 

NA Free Miner's Certificate No ................................ 

.............. f ....................... 
(Add-.) (Address.) 

B.C. -.- ........... J-.? ....? . 

Free Miner's Certificate No ................................ NA 

NA Date issued - Date issued NA 

make oath and say:- 
I have done, or caused to be done, work on the COAL LICENCES 264 t o  313 i n c l  

365 t o  373 incl. ,  and 408. Mineral cLaim(s) 

Record No.(s) 

situate at -- 

in fhe ................ ! ...................................................................................... Mining Dimsion, to the value of at least 

Line Creek - Tributary of Fording River D.L. 4588 K.D. 

F t  S t ee l e  . .  . . .  
H-oC., 978-rcr 
-6 since the ................. day of .... &&cKk .. .............................. 19.6%. 

The following is a detailed statement of such work:- 
(sll out full p.rU~u1.n of Iha m r k A n a  in Iha I w d v a  monlhs In whlch mch Xort ls required lo  bo &me.) 

-- _-_-_ 
See Attached ... .... 

m 

~ 

Tinat I have not and will not use. the work declared herein in any way for the purposes of obtaining tax 
exemption on a Crown-granted mineral claim under the terms of the Taxation Act. 

- 
......................................... 

I 
SWORN and subscribed to at 

I this . \-3 ............. ~dav of 



MPLORATION EXPENSE DETAIL 

MARCH 1. 1969 TO FEBRUARY 28, 1970 

BULLDOZING 

* - A D Z i G q  

CONR4CT DRILLING 

SAMPLIKG AND TESTING 

AERIAL PHOTOCRAPHX 

SUPERVISION 6rENGINEERINC 

SNOW RFMOVAL 

TORNADO MTN. 

COAL LICENCES 264 t o  313 INCL., 
365 t o  373 INCL., and 408 

8 25,657.27 

$ 81,506.92 

$276,924.38 

$ 6 , Q a . E  

$ 1,603.83 

' $ 38,553.19 

$ 17,485.13 

HIS CELLANEOUS $ 10,502.65 

ROAD CONSTRUCTION 8 48,789.41 

TEST PIT EXCAVATION $ 65,963.20 

PLASTIC MODEL 8 1,890.14 

r /- 

- ASSAY UB $ 26,080.n 



PERIOD COVERED 

The  per iod  covered i s  from Karch 1, 1969 

t o  February 28, 1970. The previous r epor t  covering t h e  

same a r e a  was f o r  Karch 1, 1968 t o  February 28, 1959. 

Although t h e  l i c e n c e s  a r e  i n  t h r e e  sepa ra t e  blocks t h e y  

a r e  t r e a t e d  as being one u n i t ,  as was done f o r  t h e  

preceding per iod.  

The renewal d a t e s  f o r  t h e  u n i t  a r e  

March l j t h ,  1970, J u l y  l l t h ,  1970 and August 1 7 t h ,  1970. 

The  report . ing per iod  i s  designed t o  accomnodate t h e  

bulk of t h e  l i c e n c e s  which f a l l  due on t h e  e a r l i e r  da t e .  

Explorat ion work w a s  continuous dur ing  t h e  

per iod w i t h  no break dur ing  t h e  win ter  season. 



AREAS OF INVESTIGATION 

Detailed f i e l d  work was concentrated i n  

three areas:  

Line Creek Ridge, Crown Nountain and, 

Horseshoe Ridge. 

(Photomozaic of Upper Elk Area) i n  pocket. 

For locations please r e f e r  t o  Plate  I, 

Work performed on Line Creek Ridge and 

Horseshoe Ridge was essent ia l ly  a continuation of the 

study i n i t i a t e d  during the previous year. 

exploration work done on Crown Mountain was new. 

Most of t h e  

Other portions of the l icence area were 

covered by reconnaissance only. 



WORK PERFORMED 

1. LINE CREEK RIDGE - Refer t o  P l a t e  I1 (Photo Enlargement) 

and P l a t e  111 (Topographic Nap of Line Creek Area, 

S c a l e  1" : 400'). 

Iiulldo z i n g  

An average of two machines, one D8H and one 

D9G were used f o r  road bui ld ing ,  txst p i t s ,  drill s i t e s ,  

seam t r a c i n g  and t renching,  e t c .  These a r e  equipped w i t h  

hydraul ic  r i p p e r  ba r s  used t o  reduce the  anount of rock 

d r i l l i n g  and b l a s t i n g .  

time t o  t ime for l i g h t e r  work. 

Smaller  "cats" have been used from 

i! summary of work appears  at t h e  end of 

t h i s  s ec t ion .  



k d i t  Work 

Adits  and/or tes t ,  p i t s  a r e  e s s e n t i d  f o r  

q u a l i t y  determinat ions t h a t  involve l a r g e  q u a n t i t i e s  of 

c o a l  not otherwise obtainable .  These e n t r i e s  u sua l ly  have 

gross  dimensions of s ix  f e e t  by e igh t  f e e t  (width and height  

r e spec t ive ly ) .  

a t  a grad ien t  of 1 o r  2 degrees,  almost a long s t r i k e .  One or 

more r a i s e s  o r  c ros scu t  ‘ip t o  t h e  roof are  made f o r  sampling. 

This provides good drainage and t h e  en t ry  is a v a i l a b l e  f o r  

l a t e r  resampling. 

The one prefer red  by C . N . I .  employs an a i r  dr iven  pan shaker  

conveyor. The same compressor supp l i e s  a i r  f o r  d r i l l i n g  and 

v e n t i l a t i o n ,  making a compact package. 

Vhere poss ib l e  they a r e  dr iven  on t h e  f l o o r  

Various methods of handling coa l  a r e  used. 

Crews cons i s t  of t h r e e  men; one f i r e b o s s  and Lwo 

n iners .  For d i s t ances  up t o  K O  f e e t  t h e  above met.hods u s u a l l y  

advance an average of abouL e i g h t  f e e t  p e r  7 hour on-si te  s h i f t .  

This w i l l  decrease as t h e  iength  increases .  

Five new coa l  e n t r i e s  were s t a r t e d  during the  

General ly  speaking 

- . ~~ ~~ 

~ ~- 
r epor t i l gpe r iod  us ing  two - 3 man crews. 

t hese  have not been success fu l  i n  obta in ing  unoxidized coa l  

samples, due t o  t h e  na ture  of t he  prospect ;  v i z .  Line Creek 

Ridge i s  b a s i c a l l y  a s y n c l i n a l  s t r i k e  r idge  with r a t h e r  s t e e p  

d ips  on both l imbs, e s p e c i a l l y  a long t h e  w e s t  f l ank .  

l a t t e r  s i d e  it was necessary t o  i n s t a l l  e l e c t r i c  chains  and go 

down p a r t i a l  d i p  a t  amximum angles  l e s s  than  25 degrees.  A s  a 

On t h e  



.- 

DATE 

June 4, 1968 

June 7, 1968 
Nov. 9, 1970 

Aug. 16/68 
Oct. 21/68 

Aug. 27/68 
Mag U/69 

Sept. 5/68 
Feb. 24/70 J' 

Sept. 6/68 
May 27/70 

Dec. 31/68 
Mar. 7/69 

Sept. 11/69 

Oct. 20/69 

I 

?BLE I 

~ 

DISTANCE -..ass curs COMPLETED MAN DAYS 
/ 

110' None No ' 28 

25' No 6 

Ottawa 68 
218 ' 218 ' Yes - Sample t o  

ll0' 178' 305 ' NO 61 
305' Yes - Oxidized 65 

45' No 21 

Ottawa 13 1 
360' 100' 345' Yes - Sample t o  

\ 
Q 

40' No 9 \ 
156' 156' Yes - Sample t o  

Ottawa I 5 1  
i 
2 

443' 443 f Yes - Oxidized 1 'T ! 
Collared No 3 

Yes - Par t ia l ly  82 
380' 300' 375' Oxldized 1c3 

Sample To 
Ottawa u 

: 
340 ' 200' 335' Yes - Oxidizea 21, \ 

\: 
375' 3561 Yes - Oxidized 214 

\ 

c i i  
I 

I I I 

ADIT SEAN STARTING 
NO. NO. DATE 

1 1 8 H S R  1 Kay 2, 1968 

2 

3 

j 

4 

7 HSR June 5/68 
Sept. 30/70 

8 LCR July 16/68 
Sept. 9/68 

9 Aug. 19/68 
Mar. l0/69 

I I 

5 10B Aug. 28/68 
Jan. 29/70 

I I 
6 10A Sept. 6/68 

Feb. 25/70 

7 

8 

9 

ADIT WORK SUMMARY 

FINISHING EWI'RY 

8 Oct. 28/68 
Jan. 1/69 

8 May 20/69 

9 June 20/69 



NO. 

10 

11 

12 

13 

4 

1 5  

1 6  

17 

NO. DATE DATE DISTANCE CROSS CUTS COMPLETED YAN DAYS 

10B Sept. 25/69 Jan. 27/70 305' 305' Yes - Sample T o  
Ottawa 13 9 

1 0 A  Oct. 27/69 Apr. 22/70 394' 394' Yes - Oxidized 266.5 

1 0 A  May 28/70 July 7/70 339' 339 Yes - Sample To  
Ottawa 149 

7 HSR May 4/70 May 26/70 104' 481 100' Yes - Sample T o  
Ottawa L5 

8 HSR Kay 24/70 Sept. 24/70 U8' 84' Yes - Sample To  
Ottawa IC, 

6 LCR Aug. 12/70 Sept. 8/70 121' 71' 121' Yes - Sample T o  
Ottawa 55 

7 LCR Sept. U/70 Dec. 2/70 295' 186 1 272' Yes - Sample To 
Ottawa 1:; 

2 LCR Nov. 11/70 Jan. 7/71 150' No 



Adit  Work (Conct) 

r e s u l t ,  i n s t e a d  of advancing a t  r i g h t  angles  t o  the  outcrop,  

t h e  e n t r i e s  must advance a t  an acu te  angle  t o  t.he s t r i k e .  

I n  an e n t r y  d i s t ance  of s a y  350 f e e t ,  t h e  f a c e  is t h e r e f o r e  

s t i l l  l e s s  t han  about 150 f e e t  perpendicular  s lope d i s t a n c e  

from t h e  outcrop;  i n  some cases  s t i l l  i n  t h e  zone of oxida t ion .  

Since t h i s  t ype  of  equipment i s  nore 

s o p h i s t i c a t e d  and p i t c h  work i s  d i f f i c u l t ,  a d i t s  numbered 8 ,  

9, lC, and 11 have been c o s t l y  and t ime consuming. 

- 

- 
/ -  

Adits  nuzbered 3, 4 ,  5, 6 and 7 on t h e  east 

si.de a r e  s t r i k e  entri .es.  

A t  t h i s  w r i t i n g  a d i t s  6 and ll a r e  s t i l l  

advancing. Bulk samples have been t aken  from lies. 4 ,  7, 6 and 

10 f o r  washabi l i ty  s t u d i e s  and carboniza t ion  t e s t s .  The r e s u l t s  

of these  a r e  given la ter  i n  t h e  r epor t .  

~ ~~~~ ~.~ 

/ 



D r i l l i n g  

Thir ty-eight  4-7/8 inch  holes  have been d r i l l e d  

on Line Creek Ridge. 

f o r  a t o t a l  l eng th  of 24,677 f e e t .  Logs of 31 of these  a r e  

included a s  P l a t e s  IV, V, and V I  which a r e  composite photo- 

graphic  reduct ions of Gamma Ray - Neutron logs .  

a r e  rock types  and p r o x i m a t e  ana lys i s  of t h e  coa l  samples. 

These have an average depth of 652 f e e t  

Superimposed 

The "Sure-Core" method of reverse  c i r c u l a t i o n  

was used f o r  maximum sample recovery and Dinirnum contamination. 

D r i l l  p ipe  i s  d u a l  walled, t h e  c i r c u l a t i n g  medium ( i n  most cases  

i s  a i r )  t r a v e l s  down t h e  annulus. 

b i t  t e e t h  t o  t h e  i n s i d e  p ipe  and then t o  t h e  su r face  where 

they  are trapped i n  a cyclone. 

and logged every f i v e  f e e t .  

a s o f t  formation or an i n s e r t  b i t  i s  t r ipped  i n  t o  ob ta in  a 

coa r se r  coa l  sample. 

i n  b a r r e l s .  

t he  samples obtained and expressing t h i s  a s  a percentage of t he  

t h e o r e t i c a l  weight,. A l l  samples a r e  then washed before  running 

a proxi'mate ana lys i s .  

Cuttings a r e  swept from t h e  

Rock ch ip  samples a r e  c o l l e c t e d  

When a coa l  seam is encountered, 

If t h e  hole  i s  wet, samples a r e  c o l l e c t e d  

Sample percent  recovery i s  determined by weighing 

I n  s p i t e  of t h e  f a c t  t h a t  t h e  d r i l l  p ipe  i s  a 

fit (1/W c learance)  fewer holes  a r e  l o s t ,  ( e s p e c i a l l y  

i n  bad ground) than us ing  convent ional  r o t a r j  equipment. 

probably due l a r g e l y  t o  t h e  f a c t  t h a t  t h e  c i r c u l a t i n g  medium i s  

T h i s  is 

36 D r i l l  ho les  one t o  s ix  a r e  raw coal .  
washed. Numbers read l e f t  t o  r i g h t  - moisture,  v o l a t i l e ,  
ash an3 F.S.I. 

A l l  o the r s  have been 



D r i l l i n g  (Con't) 

no t  i n  contac t  with t h e  hole wall, thereby  prevent ing e ros ion  

of t h e  weaker mater ia l s .  

s i d e  of t h e  hole i s  supported by t h e  d r i l l  p ipe.  

of Line Creek Ridge, most ho les  d r i l l e d  through 4 or more 

seams of coa l  without d i f f i c u l t y .  

Another reason may be because t h e  

I n  t h e  case  

The d r i l l  r i g  and p ipe  rack a r e  both t ruck  

mounted for maximum mobil i ty .  

d r i l l i n g  breaks ( top  and bottom of coa l  seams) and, rock 

pene t r a t ion  r a t e s .  

t r a n s l a t e d  i n t o  b l a s tho le  d r i l l i n g  cos t s .  

of t h e  hole,  it i s  then  logged us ing  t h e  Gamma Iiay - Neutron 

sonde. Together with t h e  d r i l l e r ' s  l og ,  a three-wag check 

provides accu ra t e  d r i l l  hole da t a .  

A Geolograph i s  used t o  y i e l d  

The l a t t e r  a r e  valuable  i f  they  can be 

Following completion 

The foregoing lcgging  devices  have been used by 

C . N . I .  s i n c e  1964 i n  o t h e r  po r t ions  of t h e  Crowsnest Coal F i e lds .  



Topographic & Geologic Mapping 

The e n t i r e  c o a l  l i c e n c e  a r e a  w a s  flown by 

Sparton A i r  Serv ices  Limited i n  July 196E ana provided 

photography a t  1" : 3000'. These were used f o r  photo 

geologic i n t e r p r e t a t i o n  and gene ra l  reconnaissance napping. 

The Line Creek - :iorseshoe Ridge a r e a  was 

s e l e c t e d  f o r  topographic mapping and was reflo-m s h o r t l y  

a f t e r  t o  provide photos on a s c a l e  of 1" : 2000'. The 

con t r ac to r  a l s o  suppl ied  t h e  n e c e s s a q  photogrammetric 

f i e l d  con t ro l .  

s c a l e  of  1" : 209' w i t h  1 C  f o o t  contours .  ( P l a t e  I11 i s  a 

photographic reduct ion  t o  1" : 400'). 

An a rea  of 13,744 a c r e s  was mapped on a 

A 1 1  d r i l l  holes ,  outcrop exposures,  a d i t s ,  

t renches ,  e tc . ,  are t i e d  i n  by means of t r a n s i t  and t a p e  

t o  t h e  Sparton base c o n t r o l  by C.N.I. survey personnel.  

Coal tonnage es t imates  and overburden q u a n t i t i e s  a r e  

c a l c u l a t e d  from cross-sec t ions  based upon t h e  o r i g i n a l  

mapping. 

Kost of t h e  normal geologic mapping is done 

on photo enlargements and l a t e r  t r a n s f e r r e d  t o  t h e  base maps 

t c  assist i n  s t r u c t u r a l  i n t e r p r e t a t i o n .  

The base maps are a l s o  used for pre l iminary  

mine design,  s e l e c t i o n  of overburden s i t e s ,  mine access  roads,  

isopachs,  d e p i c t i n g  c o a l  q u a l i t y  and, a number of o t h e r  important 

u s e s  necessary i n  f e a s i b i l i t y  s t u d i e s .  



Sampiing and Test inf :  

Crows Nest i n d u s t r i e s  .maintains i t s  orin 

l abora to ry  i n  Fernie .  it i s  H.S.T.X. equipped t o  undertake 

proximate analysi.3, micro washabi l i ty  s tud ie s ,  su lphur  

det,erminations and c a l o r i f i c  values .  It i s  a l s o  equipped with 

c o a l  Kashing apparatus  t o  handle l a r g e r  samples f o r  sending 

out.  A l l  small samples from a d i t s ,  d r i l l  holes ,  pit .s ,  e t c . ,  

a r e  assayed here.  Bulk samples a r e  checked and some washed 

before  forwarding f o r  t h e  necessary washabi l i ty ,  carboniza t ion  

and, o the r  t e c h n i c a l  tests.  

Since July 1968 t h e  companrr l a b  h a s  processed 

about 2693 samples, roughly divided a s  follows : 1157 proximate, 

1369 F.S.I.,  only 7 siilphur and 158 washed. During t h i s  repor t ing  

per iod it handled approximately 2000 such analyses .  

I n  the  a d i t s ,  f ace  channel samples up io f i v e  pounds 

each a r e  taken  every t e n  f e e t .  

t hese  a r e  sometimes combined w i t h  auger samples from t h e  coa l  

roof .  

des i r ed  information. Proximate ana iys i s  may be run on e i t h e r  t h e  

r a w  o r  cleaned coal .  In most ins tances  t h e  i%em of prime concern 

i s  t h e  F.S.I. ( f r e e  swel l ing  index). hhen t h i s  reaches a higher  

and conotant l e v e l  during a d i t  advance, t h e  seam i s  assumed t o  

be beyond su r face  oxida t ion  e f f e c t s  and ready f o r  bulk sampling. 

Other c r i t e r i a  such as oxygen conten t ,  t o t a l  V o l a t i l e  content ,  

p l a s t i c i t y ,  petrographic  r e f l e c t a n c e  e t c . ,  a r e  sometimes 

considered although these  a r e  u s u a l l y  not common during t h i s  s t a g e  

Depending U F O ~  seam th ickness ,  

These a r e  then  analyzed va r ious ly  i n  accordance d i t h  t h e  



Samplina and Test inE (Con%) 

of e r9 lora t ion .  

The depth o r  ou te r  zone of ox ida t ion  i s  a func t ion  

of s eve ra l  f a c t o r s  among which a r e :  Li thologic  na ture  of t h e  

overlying s t r a t a ,  proxirnit:; t o  f a u l t s ,  f o l j s  and associat.ed 

f r ac tu res ,  r e l a t i o n s h i p  of the seam t o  t h e  surface,  geologic 

h i s to ry ,  drainage, e t c .  I n  t h e  case of Line Creek Ridge t h e  

zone of ox ida t ion  v a r i e s  from about 100 f e e t  t o  over 350 f e e t  

from t h e  outcrop. 

and i s  due t o  s e v e r a l  unique f e a t u r e s  r e l a t i n g  mostly t o  s t r u c t u r e .  

This is higher  than  many a reas  i n  t h e  d i s t r i c t  

Xxcept f o r  No. 8 seam, which has a t h r e e  foot  

par t ing ,  d r i l l  hole  cu t t i ngs  a r e  usua1l:T combined i n t o  one 

composite sample, s i n c e  t h i s  is t h e  zanner i n  which it w i l l  be 

nined. 

extraneous z a t e r i a l s )  t o  a s u i t a b l e  ash  l e v e l  before running a 

proximate ana lys i s .  Resul ts  of d r i l l  hole ana lys i s  a r e  r a r e l y  

used f o r  t o t a l  q u a l i t y  determination but, r a t h e r  as a check on 

more r e l i a b l e  samples taken from a d i t s  o r  p i t s .  

samples a r e  sometimes used f o r  washabi l i ty  tests but  t h i s  i s  not 

p r a c t i c a l  f o r  t h e  reverse  c i r c u l a t i o n  d r i l l  because s i z e  cons i s t  

i s  not i n  a. p r a c t i c a l  range and a l s o  because t h e  varying amounts 

of extraneous rock and c l a y  cu t t i ngs  mixed with t h e  coa l  render 

y i e l d  values  which a r e  no?. va l id .  In  some cases  however, because 

of t h e  l ack  of o the r  q u a l i t y  con t ro l  d a t a  d r i l l  saaples  must 

be r e l i e d  upon but f o r  c e r t a i n  items such as F.S.I. and an  

i n d i c a t i o n  o f  coa l  rank and o the r  q u a l i t y  parameters. Occasionally,  

d r i l l  hole saaples  have been combined i n  blends of d i f f e r i n g  degrees 

of ox ida t ion  and s e n t  t o  Ottawa f o r  30 l b .  oven tests. 

The c a t t i n g s  a r e  then  washed a t  a constant  SG ( t o  reffiove 

Cored d r i l l  hole  



The p resen t  s t a t u s  of q u a l i t y  determinat ion i s  

a s  fol lows : 

1. 

Engineering Co., Chicago. ( Inc luding  screen  ana lys i s ,  tumbler  

and o t h e r  phys i ca l  and chemical tests) .  

Washabi l i ty  S tudies  - Done by Commercial Tes t ing  and 

a. Seam 8 ( a d i t  7) and seam 9 ( a d i t  4 )  - 5000 Yo. each of 

raw coa l  crushed t o  -2". 

- Resul t s  given i n  l a te r  sec t ion .  

Sea.% 10B ( a d i t  10) - s i m i l a r  sample as above. 

expected bg March 16, 1970. 

Seam I D A  ( a d i t  11 or a d i t  5 )  - sample expected t o  be 

s e n t  for t e s t i n g  about March 23, 1970. Results back 

A p r i l  12 th ,  1970. 

b. Resul t s  

C. 

2. 

Resources - Metals Reduction and Energy Centre. 

Technical  S c a l e  Tes t s  - Department of Energy, Vines and 

a. Seam 8 ( a d i t  7) and seam 9 ( a d i t  4 )  1000 l b .  c l ean  c o a l  

sample. 

given l a t e r .  

Seam 8 (D.H. l+ l )  1000 l b .  c l ean  c o a l  s axp le  shipped 

February 16, 1970 p a r t  of carboniza t ion  t e s t s  received 

and given - coal t e s t i n g  s t i l l  under  f u r t h e r  r e s u l t s  

expected Zfarch 18, 1970. 

Seam 1 0 B  ( a d i t  5 )  1000 l b .  c l ean  c o a l  - c o a l  and coke 

t e s t i n g  underway - r e s u l t s  of both expected by March 20, 1970. 

Blend (approxiinatelg 100 l b .  c l ean  coa l ) .  

- 90% 10B seam U.H. 36 (FSI 6)  
- 105 8 seam D.H. 37 (FSI li) 

Coal and carboniza t ion  tests completed - r e s u l t s  

b. 

C .  

d. 



2. Technical Sca le  Tests (Con't) 

d. - s e n t  January 29, 1970. Results expected by 

PIarch 16, 1970. 

e. Blend (approximately 100 l b .  c lean  coa l )  

- 85% 9 seam D.H. 3? (FSI 62) 
- 155 8 seam D.H. 37 (FSI 1;) 

- sent, January 29, 1970 - r e s u l t s  expected by 

March 16, 1970. 

f. Seam ~ O B  (approximately 100 l b .  c lean  c o d )  

- from D.H. 36 (FSI 6) 

g. Seam 1CB ( a d i t  1 0 )  (appro.ximately 1000 l b .  c lean  

coa l )  

i n  Chicago t o  Ottawa - r e s u l t s  March 30, 1970. 

Sean 10A (approximately 40 l b .  c lean  coa l )  from 

D.R. 41 and 42 - shipped February 16, 1970. 

Blend 8 seam 

1970. (FSI 5 and FSI 3 r e spec t ive ly )  60$ D.H. 38 

and 40% D.H. 36. 

Shipped >;arch 11, 1970 from Commercial Tes t ing  

h. 

i. D.H.'s 38 and 36 shipped February 16 ,  

Samples have a l s o  been sen1 t c  t h e  Japanese: 

- SEAN LOCATION IGHT DATE SENT RE:URKS 

8 D.II. 38 5 l b s .  Feb. 15/70 Clean C o d  ) 
9 

1 

D.H. 37 II ll Feb. 15/70 11 11 ) No 
1 0 B  D.H.  37 I t  11 Feb. 15/70 I t  )Resul ts  
1 OA D.H. 41 g, 42 11 ,I Feb. 13/70 11 



2. CROWN KOUNTAIN 

Bul ldozing 

About 7; mi les  of  main access  road was b u i l t  

from t h e  Company's logging road i n  Grave Creek Val ley  t o  t h e  

summit of t h e  mountain. Three s e a m  were t renched and t r a c e d  

a long  t h e i r  outcrops.  No t e s t  pits were atteinpted. 

D r i l l i n 6  

The same d r i l l i n g  r i g  was used t o  dr! l €  .even 

ho le s  having an average depth of 49: f e e t .  logs  of t hese  

a r e  shown on P l a t e  VII. 

Topographic and Geologic Yappine, 

Geologic mapping was acne on photo enlargements. 

No topographic mapping has v e t  been untiertaken. 

ha l t ed  due t o  win ter  condi t ions  and a t t e n t i o n  was r ed i r ec t ed  

back t o  t h e  Line Creek a rea .  

Work here  * a s  

Surveying of outcrops and d r i l l  ho les  w i l l  begin 

a f t e r  t h e  s p r i n g  breakup. 

Sarnplinp, and Tes t ing  

Coal sampling was r e s t r i c t e d  t o  d r i l l  ho le  

c u t t i n g s .  These were handled i n  t h e  s m e  fash ion  as t h e  Line Creek 

Ridge saxples .  i i esu l t s  a r e  shown on P l a t e  V I I .  



3 H0RSESI;OE RIDGE 

Bulldozing 

Two D E H  c a t a p i l l a r  t r a c t o r s  xere used 

From t o  b u i l d  a main access  road along t h e  west face .  

t h i s  road, s e v e r a l  others: were cu t  j.nt,o d r i l l  s i t e s  and 

t o  i n t e r s e c t  seam ouLcrops. 

D r i l l i n g  

Yo d r i l l i n g  was done dur ing  t h e  r epor t ing  

per iod  but  t h e  d r i l l  was moved i n t o  t h i s  a r e a  on Friday,  

llarch 6 th ,  1970. 

T o p o g r a r h i c z d  GeoloEic Mapping 

Horseshoe Ridge w a s  o r i g i n a l l y  included 

i n  the  Line Creek map area .  Geclogic mapping i s  done on 1" : LOO' 

and c r o s s  sec t ions  compiled on the  same s c a l e .  



PERIOD 

3/1/68 t o  
2/28/69 

PERIOD 

3/1/69 to 
2/28/70 

K A I N  ACCESS ROADS 

MAIN ACCESS ROADS K4INTAINED 

CAT TRENCHZS & JEEP ROAD BUILT 

ADITS COLLARED & READY TO START 

ADITS COMPISTED 

ADITS INCOMPLETE 

TOTAL UNGTS OF EKTRIES DRIVEN 

TOTAL LZNGTH OF CROSSCUTS 

BULLDOBEEL TEST PITS 

DRILL SITE P12EPARED 

A I R  PHOTOGRAPHY 

A I R  PHOTOGRAPifY 

9.5 Niles 

8.0 Niles 

11.5 Miles 

2 

2 '  

915 ' 
185 ' 
7 

8 

.210 Ei.2 @ 3000' 
2 

44 Iru. @ 2000' 

2 TOPOGRAPHIC ?UPPING 1":200' - 10'Ct's 21.5 K i .  

DETAILED GEOLOGIC YAPPING 1.8 k i i .  

NUEiER OF DRILL HOLES 

TCVAL LENGTH OF DRILL HOLES 

2 

16.4 Miles 

25 Miles 

7.2 Miles 

5 

6 1  1 

4 

1680' 

280 ' 
1 

45 

- 
- 
- 
3.5 Mi.2 

50 

30,148 Ft. 



Coal Reserves 

Explorat ion t o  d a t e  h a s  been confined to t h e  open 

p i t  p o t e n t i a l  of t h e  l i cences .  Severa l  p rospec t ive  a r e a s  f o r  

underground mining have been noted but l i t t l e  e f f o r t ,  a s  ye t ,  

has been made t o  i n v e s t i g a t e  them. 

In t ens ive  work on Line Creek Ridge has proven the  

ex is tance  of 37.7 mi l l i on  s h o r t  t ons  of r a w  delivered-to-plant 

open p i t  coal .  The b a s i s  f o r  t h e  es t imates  follows on l a t e r  

pages. By t h e  economics which p r e v a i l  today, t h i s  means 

recoverable  commercial coal .  About 95 percent  of t h i s  reserve  

l i e s  wi th in  t h e  bottom four  seams of t h e  Kootenay Formation. 

These a r e  numbered 10A, lGB, 9 ana 8 from bottom t o  top  respec t ive ly .  

A composite s ec t ion  der ived l a r g e l y  from two deep 

holes  i n d i c a t e  1 6  seams of c o a l  f o u r  f e e t  or more i n  th ickness .  

These aggregate 191 f e e t  of coal  wi th in  about 1500 f e e t  of 

measures. 

y e t )  i n  t h e  above estimat,e. 

f u r t h e r  t h r e e  t o  fou r  mi l l i on  tons  of "probable" coa l  y e t  t o  be 

placed i n  t h e  proven category by f u r t h e r  d r j l l i n g .  

V i r t u a l l y  none of t hese  upper s e a m  a r e  included ( a s  

Reasonable p r o j e c t i o m  i n d i c a t e  a 

On t h e  bas i s  of su r f ace  mapping of a l l  n a t u r a l  

and man-made exposures, Horseshoe Ridge i s  bel ieved t o  con ta in  a 

f u r t h e r  l C . C  mi l l i on  tvns  on t h e  same bas i s  as used f o r  c a l c u l a t i n g  



Coal Reserves (con ' t )  

t h e  Line Creek Riuge tonnage. 

o t h e r  l o s s e s  used k i l l  confirm t h a t  t h e s e  f i g u r e s  a r e  

conserva t ive ly  est imated.  

Horseshoe Ridge t o  v e r i f y  t h e  "probable" es t imate  given above. 

A glance a t  t h e  mining and 

D r i l l i n g  i s  now i n  progress  on 

Eleven d r i l l  ho les  on Crown Kountain have a l s o  

proven t h e  ex is tance  of a t  least 3.0 mi l l i on  tons  of open p i t  

marketable c o a l  and a poss ib l e  f u r t h e r  3.5 mi l l i on  tons  of 

non-coking c o a l  which a t  t h e  moment i s  non-economic p e r  se .  

Reconnaissance work h a s  a l s o  suggested t h e  

possiboie ex i s t ance  of more open p i t  c o a l  about 2 .niles no r th  

of  t h e  Line Creek m p  area .  

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

There a r e  y e t  two or t h r e e  o t h e r  l o c a t i o n s  towara t h e  nor th  

end of t h e  p rope r ty  t h a t  warrant more work but  time has not  

permit ted f u r t h e r  i n v e s t i g a t i o n .  

An access  road i s  c u r r e n t l y  being 



- COAL RFSERVES 

LINE CREEK RLDGE - Fkplanatory Notes 
1. . Coal tonnages, .volumes of waste and, ratios of coal to waste . -  

were determined from 1" : 200' sections drawn every 500' using 

Beam contours and a base plan of the same scale. 

2. The cross-sectional seam lengths were measured in yards 

through the middle of each seam. The amount of oxidized coal 

was measured in the same manner and expressed as a percentage 

of the total coal. - 

3. Average seam thickness in the pit area were determined from 

atratigraphic measurements and drill hole intersections. _ .  

waste areas were planimet ered . 
. 

4. 

5. The method of calculations are shohn by means of a "Flow c- 

Diagram". 

.. 

. 



TOTAL COAL TI 
UNOXIDIZED 

I I 

I 
, I 

1 P 

TOTAL RAW COAL 
b TO PLANTS. T. Ratio 

(17) 

TOTAL OB AND I WASTE 1 
(27) 



RESERVE ESTIMATES 
. LINE CREEK RIDGE +, 

SUMMARY OF COAL TONNAGES, WASTE VOLIJHE3 AND P I T  RATIO AS OF FEBRUARY 1. 1970 

' TOTAL TOTAL MET OXIDIZED 
WASTE CYDS. (&) RATIO ( 5 )  COAL S.T. (2) COAL S.T. (3) ' SEAM C0ALS.T. (1) I 

647,000 4,816,000 1OA 4, 169, OW 

108 

9 

0 

7 

6 * .  

1. 

Sub Total 
TOTAL 

. , ,  

853 , 000 7,069 , 000 6,216,000 
. .  

' .  1#034,000 . . I  , ' ~,324,000 7~290,000 

10,903,000 2, 902, 000 ' 13,806,000 

1,871,000 635,000 I ,  ', ' 2~505,000 
353,000 1,117,000 764,000 

' .  85,000 - .85,000 
. -  

23,297,000 4.8 

30,772~000 4.4 0. 

74,920,000 9.0 

96,690,oOo 7.0 

7,934,000 3.2 , 

5 ,481, OOO 4.9 

~ , O O o  0.9 

1. &y coal delivemd t o  plant calculated by reducing the t l i n  place11 reserve by 19% for  plining losaee, a lurther 
reduction fss oxidized coal which averagea 17 . s  of the t o t a l  coal. 

2. Va=ylng degree8 of oxidation. Experhnta have dslPonstrrld that e b r g a  proportion OM k blended bock ih nit&- 

3 

4. WaaGe includes m i n i q  loeeee (19% of total owl). 

5. Cubic P r d a  of waatr (including ipining lorere) par rhort ton (3ooo lb . )  at  

H fo metion 5.7 4 259 

o\;t seriously a fhc t ing  coke qualitr. 

1p coal will be loilcesd out. 

' I  

deUvrred coal. 



QUALITY 

General Comments 

Like t h e  Michei a r e a  and o t h e r  por t ions  of t h e  

'r'ernie Coal Basin, t h e  v o l a t i l e  content  i nc reases  s t r a t i g r a p h i c a l l y  

upward. 

percent  v o l a t i l e  spread (A.S.T.14.) i n  1500 f e e t  of measures. 

I n  Line Creek Ridge t h e r e  appears t o  be about a nine 

Since t h e r e  i s  no phys ica l  connection of t h e  

Upper Elk Coal F ie lds  with the  Fern ie  Basin, c o r r e l a t i o n  of seams 

is based upon t h e  p o s i t i o n  i n  the  sec t ion .  

Seams lGA, 1OB and 9 appear t o  l i e  wi th in  t h e  

same s t r a t i g r a p h i c  i n t e r v a l  as t h e  No. 10 seam (Balmer) a t  

Kichel.  T;!ithout t h e  b e n e f i t  of a time c o r r e l a t i o n  it 3,s 

d i f f i c u l t  t o  s ay  which one would be t h e  a c t u a l  n o r t h e a s t e r l y  

extension of  t h e  No. 1C (Balmer) seam. 

Tes t s  run t o  d a t e  confirm t h a t  t h e  proven coa l  

reserve  ( e s s e n t i a l l y  t h e  bottom four seams) is border l ine  on 

t h e  low t o  medium v o l a t i l e  (A.S.T.R.) range. 

a b i l i t y  i s  as good a s  most o t h e r  seams i n  southeas te rn  9 . C .  

The q u a l i t y  r e s u l t s  which fo l low a r e :  

Coke-making 

1. Commercial Tes t ing  and Engineering Co. - washabi l i ty  

s tud ie3 .  

2. Data taken from r e s u l t s  obtained by tests conducted 

by t h e  Department of Energy, Kines and Resources, 

Ottawa. 
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Report of Results 

of 

Washability Invest igat ions 

f o r  

f o r  

Crows N e s t  Indus t r ies  Ltd. 
Fernie,  B r i t i s h  Columbia 

Fernie No .  8 and Fernie No. 9 Seams 

Introduction: I n  accordance w i t h  an o u t l i n e  addressed 
t o  Mr. Jack Crabb, Exploration Manager of  Crows N e s t  
Indus t r ies ,  Ltd. dated December 29,  1969 and a subse- 
quent telephone conversation between E l r .  Crabb and K. 
E. Lindsay of Commercial Testing & Engineering Coo, 
the procedures of a washabili ty invest igat ion on raw 
coa l  from Fernie $8 and $9 Seams was agreed upon. 

Purpose: The purpose of th is  invest igat ion w a s  t o  de- 
te rmine  the  Washability c h a r a c t e r i s t i c s  of these coals 
w i t h  respect t o  dry ash. dry su l fu r ,  dry v o l a t i l e ,  and 
the Free Swelling Index. 

Method of Procedure: Upon r ece ip t  of t he  samples a t  
the South Holland laboratory of C. T. & E, Co., t he  
samples were screened over round hole  screens and 
Tyler Sieves to  produce the  following s izes:  

2" x 1-1/21' 
1-1/2" x 3/41' 

3/41' x 1/21' 
1/2" X 1/4" 
1/4" X 28 Mesh 

28 Mesh X 200 Mesh 
200 Mesh x 0 

Any p lus  2" p a r t i c l e s  w e r e  crushed to  2" X 0 and com- 
bined with the  2" X 0 na tura l ,  

C O M M E R C I A L  TESTING E E N G I N E E R I N G  C O .  - 
1. 



c 

A l l  s ize  f r ac t ions  except the 2 8  X 200 Mesh and 200 
Mesh X 0 s i z e s  were subjected t o  f l o a t  and s ink fract ion-  
a t i o n  i n  organic so lu t ions  a t  the following s p e c i f i c  
g rav i t i e s :  

1.30 ~. 

1.35 
1.40 
1.50 
1.60 
1.80 

The 28 Mesh X 200 Mesh and 200 Mesh X 0 mater ia l  
were recombined, thoroughly mixed, and subjected t o  f r o t h  
f l o t a t i o n  separa t ion  i n  a Denver T e s t  Cell .  

A l l  s i z e  grav i ty  f r a c t i o n s  and the  f r o t h  and t a i l i n g s  
from the 28 Mesh X 0 mater ia l  were analyzed f o r  % Dry A s h ,  
X Dry  Sulfur ,  % Dry Vola t i le ,  and Free Swelling Index. 

on a representa t ive  por t ion  of each seam. 

Report of R e s u l t s :  Calculations w e r e  made t o  determine 
the cumulative recovery and cumulative r e j e c t  a t  each 
s i z e  g rav i ty  and f o r  a Composite 2"  X 2 8  Mesh product. 
Washability curves have been drawn. The tabulated an- 
a l y t i c a l  r e s u l t s  are included he re ina f t e r ,  

In  addi t ion a Tumbler T e s t  (ASTX-D-441-45) was run 

t f u l l  s u  mitted,  3:v- -/A 
"\ - / - -  I. 0. Foster ,  Manaqer 

COMMERCIAL TESTING & ENGINEERING CO. 

C O M M E R C I A L  TESTING & E N G I N E E R I N G  C O .  

2 .  

- .- - . ~ . . .  . .. .. .. ~ ~~~. 



C r o w s  N e s t  I n d u s t r i e s .  L td .  . ~~ - 
Fernie,  B r i t i s h  C o l u m b i a  

FERNIE #8 

SCREEN ANALYSIS 

Tota l  S e a m  C r u s h e d  t o  2" x 0 

Passing R e t a i n e d  
C u m u l a t i v e  

% W t .  % W t .  

2" Rd.X 1-1/2" Rd. 11.4 11.4 

1-1/2" X 3/4" Rd. 13.1 24.5 

3/4" Rd.X 1/2" Rd.  10.2 34.7 

1/2" Rd.X 1/4" Rd. 8.1 42.8 

1/4" Rd.X 28 Mesh 

28 Mesh X 200 Mesh 

200 Mesh 

39.9 82.7 

16.0 98.7 

1.3 100.0 

c 

i 

COMMERCIAL T E  

.-. 
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i 5, 

Crows  N e s t  Industries  L t d .  
F e r n i e ,  B r i t i s h  C o l u m b i a  

FERNIE #8 

C o m p o s i t e  2 X 28 M F e b r u a r y  12, 1970 

C o m p o s i t e  2" X 28 Mesh = 82.7% of T o t a l  Seam C r u s h e d  to 2" X 0 

i SPECIFIC ' GRAVITY DRY BASIS CUMULATIVE RECOVERY CUMULATIVE REJECT I 
( F l o a t )  ( S i n k )  

: Sink  F l o a t  % W t .  % W t .  %Ash % SUl. % V O l .  % W t .  %Ash % SUl. % VOl 
I 
I 
I 
! 1.30 14.9 3.39 0.53 

' 1.30 1.35 21.7 6.60 0.48 

! 1.35 1.40 19.8 10.00 0.45 
I 

j 1.40 1.50 19.7 16.30 0.42 

i 1.50 1.60 7.4 25.19 0.39 

i 1.60 1.80 5.0 36.92 0.46 

I 1.80 11.5 73.23 0.34 

I 

I. 

24.26 14.9 3.39 0-53 24.26 100.0 19.26 0.45 19.70 

20.77 36.6 5.29 0.50 22.19 85.1 22.04 0,43 18.90 

19.62 56.4 6.95 0.48 21.29 63.4 27.32 0.41 18.26 

19.00 76.1 9.37 0.47 20.70 43,6 35.19 0.40 17.64 

18.39 83.5 10.77 0.46 20.49 23.9 50.76 0.38 16.52 

17.55 88.5 12.25 0.46 20.33 16.5 62.23 0.38 15.68 

14.86 100.0 19.26 0.45 19.70 11.5 73.23 0.34 14.86 



Iob-wS fi Test In L Ltd, 
LI,. N ~ .  C a l c u l a t e d  Composite 
Mine F c r n i e  Seam 
Size 2 " X 28 Mesh 
Raw Coal Aah 
Raw Coal Sul. 

19 26% 
0 - 4 5% 

GommeseQaaB TCest1Eag Qt EaagBancseaBEag cd). 
I CONSULTING FUEL ENGINEERS 

AND CHEMISTS 
CHICAGO, ILL. 

Charleaton, W. Va. Terra Haute, Ind. 

WASHABILITY CURVES 

I cu 
2 COl 

3 cu 
4 Yic 
,5 

ASK CONTENT IN PER CENT OF !;AMPLE SPECIFIC CRAVIT Form WCR 3M 9-49 

Copyright, 1949, Commercial Terntin1 and EnIineering Co. 



P 

C r o w s  N e s t  I n d u s t r i e s  Ltd .  ' 

Fernie, B r i t i s h  C o l u m b i a  
FERNIE #8 

CH 379234 - CH 379240 February 12, 1970 

2" X 1-1/2" = 11.4% of Tota l  Seam 

. : S P E C I F I C  
3 GRAVITY DRY BASIS CUMULATIVE RECOVERY CUMULATIVE REJECT 
) ( F l o a t )  (S i n k )  
- S i n k  Float  % W t .  % A s h  % Sul .  % V o l .  % W t .  %Ash % Sul. % V o l .  % W t .  % A s h  % Sul .  % vol, > 

i 
n 

1.30 15.5 5.87 0.65 21.86 15.5 5.87 0.65 21.86 100.0 19.28 0.43 19.41 0 
i 
? ' 1.30 1.35 32.3 8.70 0.46 19.69 47.8 7.78 0.52 20.39 84.5 21.75 0.39 18.96 

; 1.35 1.40 14.9 13.54 0.51 19.88 62.7 9.15 0.52 20.27 52.2 29.82 0.35 18.50 
> - 1.40 1.50 17.5 20.20 0.26 18.73 80.2 11.56 0.46 19.94 37.3 36.32 0.29 17.95 ? 

1.50 1.60 6.6 25.89 0.40 18.64 86.8 12.65 0.46 19.84 19.8 50.57 0.32 17.27 

1.60 1.80 3.4 35.92 0.42 18.10 90.2 13.53 0.46 19.77 13.2 62.91 0.28 16.58 
¶ 
) 1.80 9.0 72.27 0.23 16.05 100.0 19.28 0.43 19.41 9.8 72.27 0.23 16.05 

0 

n 

s 

FREE SWELLING INDEX 

1.30F1. 1.30-1.35 1.35-1.40 1.40-1.45 1.45-1.50 1.50-1.60 1.60-1.00 1.80 Sink 
2-1/2 1 1 1 1 1 1 0 

5 .  



1 

! 

Jobcrows N e s t  Ind., Ltd .  
Lab. No. CH379234-CH379240 

size 2"  x 1-1/2" 
Raw Coal Ash 19. 28% 
Raw Coal Sul. 0.4 3% 

Mine F e r n l e  #8 Seam 

VIASHABILITY CURVES 

&~E!fJle~U?fid ~ ~ ! ! J ~ f i I ! ! l ~  & E~~bREe~lP&!3~ CQ. 
CONSULTING FUEL ENGINEERS 

AND CHEMISTS 
CHICAGO, ILL. 

Charleaton, W. Va. Terra Haute, Ind. 

-\ 

CURVE LECENC 

I Cumulative Coal-Ash 
2 Coal Characteristic 
3 Cumulative Refusedc 
4 Yield-Specific Gravity 
5 Separation Effected 

ASH CONTENT IN PER CENT OF SAMPLE ' SPECIFIC GRAVITY Form WCR 3M 9-49 

Copyrimhe. 1949. Commercial Testing and Enminearin# Co. 



C r o w s  N e s t  Industries  L t d .  
F e r n i e ,  Bri t i sh  C o l u m b i a  

FERNIE #8 

I CH 379241 - CH 379247 F e b r u a r y  12, 1970 

1-1/2" X 3/4" = 13.1% of T o t a l  Seam C r u s h e d  to 2" X 0 
c) 

i $  
SPECIFIC 

CUMULATIVE RECOVERY CVMVLATIVE REJECT GRAVITY DRY BASIS 0 - ( F l o a t )  ( S i n k )  
Sink F l o a t  % W t .  % A  sn g 0 SUI. 70 vo1. ?.& Wt . Yo A s h  "/ D SUl. % V O l .  %wt . Yo Ash Y sui. Y, vor 

1.30 2.2 4.02 0.61 23.89 2.2 4.02 0.61 23.89 100.0 18.48 0.40 19-60 Ln 
4 

z1.30 1.35 24.9 6.35 0.51 21.11 27.1 6.16 0.52 21.34 97.8 18.80 0.40 19.50 

'1.35 1.40 27.2 9.23 0.39 19.63 54.3 7.70 0.45 20.48 72.9 23.06 0.36 18.95 

77.9 10.04 0.43 20.25 45.7 31.29 0.34 18.54 G) 1.40 1.50 23.6 15.43 0.39 19.72 
2 
1.50 1.60 8.9 25.94 0.33 18.48 86.8 11.67 0.42 20.07 22.1 48.22 0.30 17.29 

W 

5 1.60 1.80 3.8 40.73 0.33 17.20 90.6 12.89 0.42 19.95 13.2 63.25 0.27 16.48 
G) 

0 1.80 9.4 72.35 0.25 16.19 100.0 18.48 0.40 19.60 9.4 72.35 0.25 16.19 

2 '  
- 

$ - 

P 

I FREE SWELLING INDEX 

1.30 F1. 1.30-1.35 1.35-1.40 1.40-1.45 1.45-1.50 1.50-1.60 1.60-1.80 1.80 Sink 

7 1 1 1 1 1 1 0 

6 .  

- I I 



job Crows Nest Ind.,Ltd. 
L b .  No. CH379241-CH379247 
Mine T e r n i e  #8 Seam - I I  3 /4. " Size 
Raw Coal Ash 1R,48% 
Raw Coal Sul. 0 - 40% 

0 
t- 

CURVE LEGEND Gl!EIlmQre9a8 %''ces&fimg ~mgfinees%ng Ca. 
4 CONSULTING FUEL ENGINEERS I Cumulative Coal-Ash 

AND CHEMISTS 2 Coal Characteristic 
CHICAGO, ILL. 3 Cumulative Refuse-Ash 

Charleaton, W. Va. Torre Haute, Ind. 4 Yield-Specific Gravity 
5 Separation Effected 

WASHABILlTY CURVES 

ASH CONTENT I N  PER CENT OF SAMPLE 
F o ~  WCR 3M 9-49 

Copyright. 1949. Commercial Teatins and Engiruerins Co. 

SPECIFIC GRAVITY 



. .' , .- .p., 

Crows N e s t  I n d u s t r i e s  Ltd. 
Fernie ,  B r i t i s h  Columbia 

FERNIE #8 

CH 379248 - CH 379254 February 1 2 ,  1970 
pe3c 4 

3/4" X 1 /2"  = 10.2/, of Tota l  Seam Crushed t o  2" X 0 
I 

: SPECIFIC ' GRAVITY DRY BASIS CUMULATIVE RECOVERY CUMULATIVE REJECT 
) (F loa t )  (Sink) 
.Sink F l o a t  % W t .  %Ash % Sul.  % V o l .  % W t .  % Ash % Sul .  % V o l .  % W t .  % Ash % S u l .  % vol. 

1.30 1.8 3.89 0.54 23.66 1.8 3.89 0.54 23.66 100.0 20.86 0.42 18.76 ! 
! 
'1.30 1.35 24.7 6.51 0.41 20.82 26.5 6.33 0.42 21.01 98.2 21.17 0.42 18 .68  

n1.35 1.40 26.2 10.56 0.42 19.10 52.7 8.43 0.42 20.06 73.5 26.10 0.43 17.95 
? 
1 
-1.40 ? 1-50  20.3 15.60 0.48 18.53 73.0 10.43 0.44 19.64 47.3 34.71 0.43 17.32 
n 
:1.50 1.60 8.8 24.42 0.34 18.29 81.8 11.93 0.43 19.49 27.0 49.09 0.39 16 .41  

f1.60 1.80 5.5 36.07 0.47 17.44 87.3 13.45 0.43 19.36 18.2 61.00 0.41 15.50 

:1.80 12.7 71.79 0.39 14.66 100.0 20.86 0.42 18.76 12.7 71.79 0.39 14.66 

> 

4 n 
r) 

0 

- 

FmE SWELLING INDEX 

1.30 F1. 1.30-1.35 1.35-1.40 1.40-1.45 1.45-1.50 1.50-1.60 1.60-1.80 1.80 Sink 
8 1 1 1 1 1 1 0 

i 7. 



job Crows Nest Ind.,Ltd. 

Mine F e r n i e  e8 Seam 
Lab. No. CH379248-CK379254 

Size n / ~ ' '  X 1/2" 
Raw Coal Ash 
Raw Coal Sul. 

2 0 - 8 6% 
0 4 2% 

..I 
V 
c: 
0 

0 
k- 

'L 

0: w c. 

dh?l!ENB!lbcP~da~ TeSt!dIl?lg & l l ~ ~ E l ! l e l e ~ ~ ~ $  dCQ. . 
CONSULTING FUEL ENGINEERS 

AND CHEMISTS 
CHICAGO, ILL. 

Charleston, W. Va. Term Haute, Ind. 
\ 

WASHABlLlTY CURVES 

CURVE LEGEND 

I Cumulative Coal-Ash 
2 Coal Characteristic 
3 Cumulative Refuse-Aah 
4 Yield-Specific Gravity 
5 Separation Effected 

ASH CONTENT IN PER CENT OF St4MPL.E 
Form WCR 3M 9-49 

Capwight. 1949. Commorcial Tenting and En(liruaring Co. 

SPECiFiC GRAVITY 

w : 
a: 
IY 
0 



,- 

Crows Nest Industries Ltd. 
Fern ie ,  British Columbia 

E”IE #8 

CH 379255 - CH 379261 

D 

3 

1/2” X 1/4” = 8.1% of T o t a l  Seam Crushed to 2” X 0 
$ 
rn 

5 GRAVITY DRY BASIS C v ” ~ ’ $ f V E  FCCVERY CUMUliATIT REJECT 
r 
4 Sink Float  % W t .  %Ash % Sul. % V o l .  % Wt. % A s h  % S u l .  % V o l .  % Wt. % A s h  % Sul. % vo 
m ,  ~ 

m 
i 1.30 7.6 3.76 0.60 22.92 7.6 3.76 0.60 22.92 100.0 22.88 0.48 18.7 
2 

SPECIFIC 

- < .  

a 1.30 1.35 18.2 6.19 0.57 20.21 25.8 5.47 0.58 21.01 
@ 
2 1.35 1.40 23.9 11.12 0.47 19.72 49.7 8.19 0.53 20.39 
a 
1.40 1.50 22.4 18.57 0.56 18.78 72.1 11.41 0.54 19.89 

m 
1.50 1.60 8.1 25.53 0.38 18.60 80.2 12.84 0.52 19.76 

2 
Q 1.GO 1.80 5.9 37.70 0.43 17.68 86.1 14.55 0.51 19.62 
0 
1.80 13.9 74.49 0.26 13.39 100.0 22.88 0.48 18.75 

- 

FREE SWELLING INDEX 

1.30 P1. 1.30-1.35 1.35-1.40 1.40-1.45 1.45-1.50 1.50-1.60 1 - 
7-1/2 3 1 1 1 1 

92.4 24.45 0.47 18.4 

74.2 28.93 0.44 17.9 

50.3 37.40 0.43 17.1 

27.9 52.51 0.33 15.81 

19.8 63.56 0.31 14.67 

13.9 74.49 0.26 13.39 

60-1.80 1.80 Sink 
1 0 



r 

J o b m W S  N e s t  Ind. ,;Ltd. 

Mine Fern ie ++8 Seam 
Size 1 / 2 "  X 1/4" 
Raw Coal Ash 22.89% 

Lab. No. CH37 9 2 5 5-CH 3 79261 

Raw Coal Sul. 0.48% 

(CQXIXME!&EWhfl T@&flE!ig t% BEB@E3QQdh& CQb. 
CONSULTING FUEL ENGINEERS 

AND CHEMISTS 
CHICAGO, ILL. 

Charleston, W. Va. Torre Haute, Ind. 

WASHABILITY CURVES 

CURVE LEGEND 

1 Cumulative Coal-Ash 
2 Coal Characteristic 
3 Cumulative Refuse-Ash 
4 Yield-Specific Gravity 
5 Separation Effected 

ASH CONTENT IN PER CENT OF SAMPLE 
Form WCR 3M 9-49 

Copyright# 1949, Commercial Tentins and Enginearin# Co. 

SPECIFIC GRAVITY 



Crows N e s t  I n d u s t r i e s  Ltd. 
Fern ie ,  Br i t i sh  C o l u m b i a  

FERNIE i'#8 

CH 379262 - CH 379268 February 12, 1970 

b 
b 

1/4" X 28 Mesh = 39.9% of T o t a l  Seam Crushed t o  2" X 0 

SPECIFIC 
! GRAVITY DRY BASIS CUMULATIVE RECOVERY CUMULATIVE REJECT 
> ( F l o a t )  (Sink)  
' S i n k  F l o a t  % W t .  % Ash % Sul. % V o l .  % M t .  % A s h  % S u l .  % V o l .  % Wt. % Ash % Sul. % Vol. 4 
1 
1 
i 1.30 23.8 2.88 0.50 24.82 23.8 2.88 0.50 24.82 100.0 18.42 0.46 20.24 
! 

'1.30 1.35 17.5 5.74 0.47 21.29 41.3 4.09 0.49 23.32 76.2 23.28 0.45 18.81 

" 1 . 3 5  ! 1.40 16.3 8.93 0.48 19.74 57.6 5.46 0.49 22.31 58.7 28.50 0.44 18.08 
1 
11.40 1.50 18.3 15.24 0.42 18.95 75.9 7.82 0.47 21.50 42.4 36.03 0.43 17.44 
n 
;1.50 1.60 6.6 24.84 0.44 18.26 82.5 9.18 0.47 21.24 24.1 51.91 0.43 16.29 
? 
'1.60 1.80 5.5 36.26 0.50 17.53 88.0 10.87 0.47 21.01 17.5 61.99 0.42 15.55 
> ' 1.80 12.0 73.70 0.39 14.64 100.0 18.42 0.46 20.24 12.0 73.78 0.39 14.64 

0 

FREE SWELLING INDEX 

1.30 F1. 1.30-1.35 1.35-1.40 1.40-1.45 1.45-1.50 1.50-1.60 1.60-1.80 1.80 Sink  

8-1/2 5 1 1 1 1 1 0 

9. 
T .r 



job Cxows Nest Ind.,Ltd. 

Mine F e r n i e  #8 Seam 
Site 1/4" X 28 Mesh 

Raw Coal Sul. 0.4-G% 

Lab. NO. CH 3 79 2 G 2-CH379 268 

Raw Coal Ash 18 - 1?- 2% 

GQ@UEENBlrU.?hlB T@IYB&fll!3g dk & @ h ! E ~ @ ~ ~ ~ ~  cab, 
CONSULTlNC FUEL ENGINEERS 

AND CHEMXSTS 
CHICAGO, ILL. 

. 

Charleston, W. Va. Torre Haute, Ind. 

WASHABILITY CURVES 

ASH CCNTENT 1N PER CENT OF SAbfPLE 
Form WCR 3M 9-49 

Gprrkht. 1949. Commercial T e d y  and Enmineerinm Ca. 

c 

1 Cum 
2 Coal 
3 Cum 
4 Yiel 
5 Sept 

SPECIFIC CWVITY 



Crows N e s t  Indus t r ies  L t d .  
F e r n i e ,  B r i t i s h  Co lumbia  

FERRIE if0 

l CH. 379270 A & B F e b r u a r y  12,  1970 
I d  

I 
I 
I 

I 
I 
I 
! 
I , FROTH 
I 
! 
I 
! T a i l -  

i n g s  1 

I 

I 
I 
I 

28 Mesh X 0 = 17.3% of T o t a l  Seam Crushed t o  2'' X 0 

FROTH FLOTATION 

- Condit ioning t i m e  5 M h . ,  MIBC 1 Drop, 

% W t .  %Ash % Sul. % Vol. % W t .  % Ash % Sul. % Vol. FREE SWELLING INDEX 
89.1 11.12 0 .51  21.80 8 9 . 1  11.12 0.51 21.80 4 

DRY BASIS CUMULATIVE FSCOVEXY Kerosene 1 Drop. 

10.9 48.69 1.14 17-03 100.0 15.22 0.58 21.28 1/2 

10. 



C r o w s  Nest  I n d u s t r i e s ,  L td i  
Fe rn ie ,  B r i t i s h  Columbia 

F e r n i e  No. 8 Seam 
Tumbler T e s t  

Reta ined  Weight Average of S ieve  Openings Prod. 
on  Pass ing  Pe r  Cent  Inches  F a c t o r  of 

(1) (2) (3) (1 x 3) 
SAMPLE 

1.06 In .  1.50 In.  100.0 1.280 1 100.0=s 

TUMBLED COAL 

1.06 In.  1.50 I n .  36.0 1.280 1 
0.750 In .  1.06 In .  30.6 0.905 0.7 
0.530 In .  0.750 In .  6.1 0.640 0.5 
0.375 In. 0.530 In.  0.3 0.452 0.35 
0.0469 In .  0.375 In .  1.5 0.211 0.16 
0.0117 In. 0.0469 In .  3.6 0.029 0.023 

0.0117 In .  21.9 0.006 0.005 

T o t a l  (Sum of Produc t s  (1) X (3) f o r  turrbled coal - - - - - - - - - 
F r i a b i l i t y ,  per cent = lOO(100-61.00) = 39.0 

100 

36.0 
21.42 
3.05 
0.10 
0.240 
0.083 
0.110 

61.00 

COMMERCIAL TESTING ENGINEERING co. 

11. 
-.,.a - 



C r o w s  N e s t  I ndus t r i e s ,  Ltd.  
Fernie,  B r i t i s h  C o l u m b i a  

FERNIE #9 

SCREEN ANALYSIS 

Total Seam C r u s h e d  t o  2 "  X 0 

Passing R e t a i n e d  
2" Rd. X 1-1/2" Rd, 

1-1/2"Rd.X 3/4" Rd. 

3/4" Rd. X 1 / 2 "  Rd. 

1 /2"  Rd. X 1/4" Rd. 

1/4" Rd. X 2 8  Mesh 

20 K e s h  X 2 0 0  Mesh 

20 Mesh 

qg Wt. 
10.9 

16.0 

14 .2  

17.3 

30.8 

9.9 

0.9 

C u m u l a t i v e  
W t .  

10.9 

26.9 

41.1 

58.4 

8 9 . 2  

99.1 

100.0 

1 2 .  

.... I.0. 



-. 

Crows N e s t  I n d u s t r i e s ,  Ltd.  
Fern ie ,  B r i t i s h  Columbia 

FERNIE #9 

Composite February 12, 1971 

Composite 2 X 28 = 89.2% of Tota l  Seam Crushed t o  2“ X 0 

SPECIFIC 
GRAVITY DRY BASIS CUMULATIVE: RECOVERY CUMULATIVE REJECT 

( F l o a t )  (Sink) 
Sink F l o a t  % W t .  %Ash % Sul.  % Vol. % W t .  % A s h  % Sul. % Vol. % W t .  % A s h  % Sul.  % Vol 

I 

! 1.30 

’ 1.30 1.35 

!1.35 1.40 

1.40- 1.50 
I 
1 -1.50 1.60 
! 
) 
1.60 1.80 

) > 
1.80 

I 

I 

b 

13.4 2.64 0.52 23.94 13.4 2.64 0.52 23.94 100.0 15.78 0.43 19.69 

29.3 6.17 0.46 21.13 42.7 5.06 0.48 22.01 86.6 17.81 0.41 19.04 

24.7 9.30 0.42 19.66 67.4 6.62 0.46 21.15 57.3 23.77 0.39 17.97 

16.2 16.44 0.41 18.75 83.6 8.52 0.45 20.68 32.6 34.72 0.37 16.68 

4.2 26.55 0.35 17.24 87.8 9.38 0.44 20.52 16.4 52.79 0.33 14.64 

3.1 39.80 0.42 16.15 90.9 10.42 0.44 20.37 12.2 61.82 0.32 13.74 

9.1 69.32 0.29 12.92 100.0 15.78 0.43 19.69 9.1 69.32 0.29 12.92 



1 

Job C r o w s  N e s t  Lnd. .Ltd.  
Lab. tvo.Xa 1 cu 3 ated Composite 
Mine Fe x n i e  +9 Seam 
Size CO m o s i t e  2” X 28 
Raw Coal Ash 3- 5 -78% 
Raw Coal Sul. o . A 3 ” / ,  

~ Q ~ ~ U W C & B ~  TC!Sthlg & &@h!Q!ePh@ CQ. 
CONSULTING FUEL ENGINEERS 

AND CHEMISTS 
CHICAGO, ILL. 

Charleaton, W. Va. Terra Hauto, Ind. 

WASHABILlTY CURVES 

CURVE LEGEND 

I Cumulative Coal-Ash 

3 Cumulative Refuse-Ash 
4 Yield-Specific Gravity 
5 Separation Effected 

I 2 Coal Characteristic 

Form WCR 3M 9-49 
M H  CONTENT IN PER CENT OF SAMPLE SPECIFIC GRAVITY 



Crows  Nest Industries, Ltd. 
Fernie , B r i t i s h  C o l u m b i a  

FERXIE #9 

CH 379401 - CH 379407 February 12, 1970 

2" X 1-1/2" = 10.9% of T o t a l  Seam C r u s h e d  t o  2" X 0 

SPECIFIC 
GRAVITY DRY BASIS CUMULATIVE RECOVERY CUMULATIVE REJECT 

( F l o a t )  ( S i n k )  

Sink F l o a t  % W t .  %Ash % S u l .  % V o l .  % W t .  %Ash % Sul. % VOl. % W t .  %Ash % Sul. % Vol 

I 
1.30 5.1 4.49 0.43 22.47 5.1 4.49 0.43 22.47 

'1.30 1.35 34.8 6.15 0.55 21.55 39.9 5.94 0.53 21.67 

i1.35 1.40 28.3 9-00 0-38 19.88 68.2 7.21 0.47 20.93 

i1.40 1.50 15.2 16,03 0.33 18.86 83.4 8.82 0.44 20.55 

i1.50 1.60 4.9 26.78 0.28 17.09 88.3 9.81 0.44 20.36 

,1.60 1.80 3.6 38.73 0.28 15.48 91.9 10.95 0.43 20,17 

1.80 8.1 67.41 ,0,17 13.60 100.0 15.52 0.41 19.63 

, 

I 
I 

100.0 15.52 0.41 

94-9 16.11 0.41 

60.1 21.88 0.32 

31.8 33.34 0.28 

16.6 49.20 0.23 

11.7 58.59 0.20 

8.1 67.41 0.17 

FREE SWELLING INDEX 

1.30 F1. 1.30-1.35 1.35-1.40 1.40-1.45 1.45-1.50 1.50-1.60 1.60-1.80 1.80 Sink  

8 4 1 1 1 1 1 1/2 

19.63 

19-48 

18.28 

16.86 

15-04 

14.18 

13.60 

14. 



jobCrows N e s t  Ind.,  L t d .  

Mine F e r n i e  ;?I9 Sean? 
Size 2 " x 1-1/2" 
Raw Coal Sul. 0 .  L?1% 

Lab. No. CK379401-CH379407 

Raw Coal Ash 1 5  -5 2% 

&QEmRBI¶~F6?hB a'eS&hg & EB?i@h!!lQi&h~ CS. 
CONSULTING FUEL ENGINEERS 

AND CHEMISTS 

CHICAGO, ILL. 
Charleston, W. Va. Torre Haute, Ind. 

\ 

WASHAB! LlTY CURVES 

CURVE LEGEND 

1 Cumulative Coal-Ash 
2 Coal Characteristic 
3 Cumulative Refuse-Ash 
4 Yield-Specific Gravity 
5 Separation Effected 

ASH CONTENT !N PER CENT OF SAMPLE 
Form WCR 3M 9-49 

Copyrisht. 1949. Commercial Teatins and Endneerins Co. 

SPECIFJC CXAVITY 



Crows  N e s t  I n d u s t r i e s ,  Ltd.  
Fern ie ,  B r i t i s h  Columbia 

FERNIE #9 

CH 379408 - CH 379414 February 1 2 ,  1970 

1-1/2" X 3/4" = 16.0% of T o t a l  Seam Crushed t o  2"  X 0 

1 SPECIFIC 
' GRAVITY DRY BASIS CUMULATIVE RECOVERY CUMULATIVE REJECT 

 sink F l o a t  % W t .  % A s h  % Sul .  % Vol. % W t .  % A s h  % Sul .  % V o l .  % W t .  %Ash % Sul .  % V o l .  
( F l o a t )  (Sink) 

I 1.30 4.2 5.98 0.37 22.70 4.2 5.98 0.37 22.70 

1.30 1.35 37.2 8.06 0.38 20.90 41.4 7.85 0.38 21.08 
1 

11.35 1.40 27.5 9.57 0.33 19.82 68.9 8.54 0.36 20.58 

~ 1 . 4 0  1.50 13.8 17.23 0.25 18.94 82.7 9.99 0.34 20.31 

!1.50 1.60 4.4 27.30 '0 .25  17.03 87.1 10.86 0.34 20.14 

'1.60 1.80 3.0 38.98 0.24 16.09 90.1 11.80 0.33 20.00 

1.80 9.9 68.68 0.14 13.23 100.0 17.43 0.31 19.33 

FREE SWELLIMG INDEX 

1.30 F1. 1.30-1.35 1.35-1.40 1-40-1.45 1.45-1.50 1.50-1.60 

8-1/2 5 1 1 1 1 

100.0 17.43 0.31 19-33 

95.8 17.93 0.31 19.19 

58.6 24.02 0.27 18.10 

31.1 37.13 0-21  16.58 

17.3 53.01 0.19 14.69 

12.9 61.77 0.16 13-90 

9.9 68.68 0.14 13.23 

1.60-1.80 1.80 Sink  

1 1/2 

15. 



C~mamaselta8 Tes$Img & EmgfineesBEag CUB. - 

CONSULTING FUEL ENGINEERS 
AND CHEMISTS 
CHICAGO, ILL. 

Chrrlaoton, w. v8. Terra Hauto, Ind. 

CURVE LEGEND 

I Cumulative Coal-Ash 
2 Coal Characteristic 
3 Cumulative Refuse-Ash 
4 YieldSpecific Gravity 
5 Separation Effected 

WASHABILITY CURVES 

4 
0 u 

... I u 
d 
'-7 

ASH CONTENT IN PER CENT OF SAMTLE Form WCR 3M 9-49 

Copyright, 1949. Commercial Teatin1 and Enrineerinr Co. 



C r o w s  N e s t  I ndus t r i e s ,  Ltd.  
Fernie,  B r i t i s h  C o l u m b i a  

FERNIE %9 

CH 379415 - CH 379421 \ February 12, 1970 

3/4" X 1/2" = 14.2% of Tota l  Seam C r u s h e d  t o  2" X 0 

S P E C I F I C  . 
CUMULATIVE RECOVERY CUMULATIVE REJECT , GRAVITY DRY BASIS 

!S ink  Float % W t .  % A s h  % Sul. % Vol. % W t .  % A s h  % Sul. % VOl. % W t .  % A s h  % SUl. % VOl. 

( F l o a t )  ( S i n k )  

1.30 7.3 5.32 0.43 22.24 7.3 5.32 0.43 

1.30 1.35 29.5 6.66 0.40 20.71 36.8 6.39 0.41 
! 
!1.35 1.40 28.6 10.04 0.39 19.32 65.4 7.99 0.40 
! 
:1.40 1.50 16.0 17.00 0.40 18.86 81.4 9.76 0.40 
J 
E1.50 1.60 4.5 23.84 0.29 17.48 85.9 10.50 0.39 

;1.60 1.80 3.5 35.52 0.28 16.52 89.4 11.48 0.39 

1.80 10.6 70.84 0.24 13.29 100.0 17.77 0.37 

> 
1 

22.24 

21.01 

20.27 

20.00 

19.86 

19.73 

19.05 

100.0 17.77 0.37 19.09 

92.7 18.75 0.37 18.80 

63.2 24.39 0.35 17.91 

34.6 36.26 0.32 16.74 

18.6 52.82 0.26 14.91 

14.1 62.07 0.25 14.09 

10.6 70.84 0.24 13.29 

FREE SWELLING INDEX 

1.30 F1. 1.30-1.35 1.35-1.40 1.40-1.45 1045-1.50 lc.SO-lo60 
8 5-1/2 1 1 1 1 

1.60-1.80 1.80 Sink 

1 0 

16. 



I 

Job--, L t d .  
Lab. No.CFT 3 7 941 5-=379 421 
'Mine F e r n i c  -%9 Seam AND CHEMISTS 
Size 3/4" x 1/2" CHICAGO, ILL. 
Raw Coal Ash 
Raw Coal Sul. 0 .37% 

~QE!BWG9E'C8&d ~ W i J d h l ~  &Z ~ U I l ~ ~ ~ ~ ~ F h ~  CQ, 
CONSULTING FUEL ENGINEERS 

Torre Haute, Ind. 1 7  - 77% 

\ 
CharIertan, W. Va. 

. 

0 
i. 

d 
w c. 

WASHABILITY CURVES . .  

CURVE LEGEND 

1 Cumulative Coal-Ash 
2 Coal Characteristic 
3 Cumulative Refuse-Ash 
4 Yield-Specific Crnvity 
5 Separation Effected 

Form WCR 3M 9.49 
.I ASH CONTENT IN PER CENT OF SAMPLE SPEClFlC GRAVITY 

b: 
0 

Copyrirht. 1949. Commercial T-tiw and Enrineerinr Co. 



C r o w s  N e s t  Industries,  L t d .  
Fernie, B r i t i s h  C o l u m b i a  

FERlVIE #9 

CH 379422 - CH 37942% F e b r u a r y  12, 1970 

1/2" X 1/4" = 17.3% of T o t a l  Seam C r u s h e d  t o  2" X 0 
I 

1 SPECIFIC -~ 1 GRAVITY DRY BASIS CUMULATIVE RECOVERY 
( F l o a t )  

CUMULATIVE REJECT 
(Sink) 

;S ink  Float % W t .  % A s h  % Sul. % Vol. % Wt. % A s h  % S u l .  % Vol. % W t .  % A s h  % S u l .  % Vol. 
1 , 

1.30 11.3 3.34 0.61 ! 
! 
) 

01.30 1.35 22.0 5.43 0.46 

t1.35 1.40 29,2 9.24 0.50 
) 

i1.40 1.50 18.8 16.62 0.49 

!1.50 1.60 5.0 26.65 0.41 
! 

3.7 42.86 0.58 1 
> 

n 

1 

1.60 1.80 
j 
1.80 

1.30 F1. 

8-1/2 

10.0 71.46 0.25 

1.30-1.35 

5-1/2 

1.35-1.40 

1 

23.81 11.3 3.34 

21.03 33.3 4.72 

20.65 62.5 6.83 

18.82 81.3 9.10 

17.54 86.3 10.11 

16.41 90.0 11.46 

12.73 100.0 17.46 

FREE SWELLING INDEX 

1.40-1.45 1.45-1.50 

1 1 

17. 

0.61 23.81 100.0 17.46 0.48 

0.51 21.97 88.7 19.26 0.46 

0.51 21.36 66.7 23.82 0.46 

0.50 20.77 37.5 35.17 0.42 

0.50 20.58 18.7 53.82 0.36 

0.50 20.41 13.7 63.74 0.34 

0.48 19.64 10.0 71.46 0.25 

1.50-1.60 1.60-1.80 

1 1 

1.80'Sink 

1/2 

19.64 

19.11 

18.48 

16.79 

14.74 

13.72 

12.73 

I 



1 

Job c row 3 Rest  In d . .  Ltd .  

Mine !?ern ic $9 Seam 
Size 1 / 2 ”  x 1.1 4 I‘ 

L b .  No. CH 3794-22-CH379428 

Raw Coal Ash 
Raw Coal Sul. 

3- 7 - 4 6% 
0 - Jffi”/c 

CQEUMFMWC~I~ Teatbg  & ~EBE@!~~QIPHEB~ Ca. 
’ CONSULTING FUEL ENGINEERS 

AND CHEMETS 
CHICAGO, ILL. 

Charlerton, W. Va. Terre Haute, Ind. 

WASHABILITY CURVES 

CURVE LEGEND 

1 Cumulative Coal-Ash 
2 Coal Characteristic 
3 Cumdative Refuse-Arh 
4 Yield-Specific Gravity 
5 Separation Effected 

. SPECIFIC GXAVITY ASH CONTENT iN TER CENT OF SAMPLE 
Form WCR 3M 9-49 

Copyright. 1949. Commercial Testin. and Encinewin. Co. 
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Crows N e s t  Industries, L t d .  
F e r n i e ,  B r i t i s h  Columbia 

!?ERNIE #9 

CH 379429 - CH 379435 \ F e b r u a r y  12, 1970 

1/4" X 28 Mesh = 30.8% of T o t a l  Seam C r u s h e d  to 2" X 0 

~ SPECIFIC 
1 GRAVITY DRY BASIS CUMULATIVE RECOVERY CUMULATIVE REJECT 

! S i n k  F l o a t  % W t .  % A s h  % Sul. % V o l .  % W t .  %Ash % S u l .  % Vol. % W t .  % A s h  % Sul. % Vol 

( F l o a t  ) ( S i n k )  

I 
I 

I 

I 1.30 
! 
! 1.35 
! 
1.40 

I 
! 1.50 
) 

1.60 

1.80 

1.30 25.0 1.68 0.53 24.41 25.0 1.68 0.53 

1.35 27.3 4.93 0.51 21.35 52.3 3.38 0.52 

1.40 17.5 8.74 0.48 18.73 69.8 4.72 0.51 

1.50 16.4 15.87 0.46 18.53 86.2 6.84 0.50 

1.60 3.4 27.49 0.44 17.05 89.6 7.63 0.50 

1.80 2.6 41.04 0.55 16.07 92.2 8.57 0.50 

7.8 67.96 0.51 12.37 100.0 13.20 0.50 

24.41 100.0 13.20 0.50 20.21 

22.81 75.0 17.04 0.49 18.81 

21.79 47.7 23.97 0.48 17.36 

21.17 30.2 32.80 0.48 16.56 

21.01 13.8 52.92 0.50 14.22 

20.87 10.4 61.23 0.52 13.30 

20.21 7.8 67.96 0.51 12.37 

FREE SWELLING INDEX 

1.30 F1. 1.30-1.35 1.35-1.40 1.40-1.45 1.45-1.50 1.50-1.60 1.60-1.80 1.80 Sink 
8-1/2 6-1/2 1 1 1 1 1 1 /2 

18. 



jabCrows N e s t  Xnd. L t d .  

M i n t F e r n i e  $9 Seam 
Lab. N0.X.V 3 7?4 2 9-CR 3 7 94 3 5 

size 1/4" X 28 Mesh 
Raw Coal Ash 1 3 20% 
Raw Coal Sul. 0 50% 

t- z 
LL! 
V 
n: 

. I d  a 

~O!R!!llfEE6?WChr( F'e!Yd&I!g & Cab, 
CONSULTING FUEL ENGINEERS 

AND CHEM!STS 
CHICAGO, ILL. 

Charleston, W. Va. Terre Haute, Ind. 

\XrASHABILlTY CURVES 

CURVE LEGEND 

I Cumulative Coal-Ash 
2 Coal Characteristic 
3 Cumulative Refuse-Ash 
4 Yield-Specific Gravity 
5 Separation Effected 

Fonn WCR 3M 9-49 
ASH CONTENT IN PER CENT OF SAMPLE SPECIFIC S M V I T Y  
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C r o w s  N e s t  Indus t r ies  Ltd. 
Fernie ,  B r i t i s h  C o l u m b i a  

FERNIE #9 

\ 
CH 379438 February 12, 197( 

28 Mesh X 0 = 10.8% of T o t a l  Seam C r u s h e d  2 "  X 0 

FROTH FLOTATION 

- C o n d i t i o n i n g  time 5 Min., MIBC 1 D r o p ,  
K e r o s e n e  1 D r o p  

DRY B A S I S  CUMULATIVE RECOVERY 
% W t .  %Ash % Sul. % Vol. % Wt. %Ash % Sul. % Vol. FREE SWELLING INDEX 

84.6 7.55 0.43 20.83 86.4 7.55 0.43 20.83 6 

13.6 36.04 0.66 16.66 100.0 11.42 0.46 20.26 1 

19. 



C r o w s  N e s t  I n d u s t r i e s ,  Ltd.  
F e r n i e ,  B r i t i s h  Columb-ia 

F e r n i e  No .  9 Seam 
Tumbler  T e s t  

Re ta ined  . Weight Average of S ieve  Openings Prod. 
on P a s s i n g  P e r  Cent  Inches F a c t o r  of 

(1) (2) (3)  ( 1 x 3 )  

S191lPLE 

1.06 In .  1;50 In .  100.0 1.280 1 100. oo=s 

TUNBLED COAL 
1.06 In .  1.50 In .  21.9 1.280 1 21.9 
0.750 In .  1.06 In .  33.1 0.905 0.7 23.17 
0.530 In .  0.750 I n .  14.9 0.640 0.5 7.45 
0.375 In .  0.530 I n .  1.1 0.452 0.35 0.39 
0.0469 In .  0.375 In .  2.6 0.211 0.16 0.416 
0.0117 I n .  0.0469 In .  3.9 0.029 0.023 0.083 

0.0117 In .  22.5 0.006 0.005 0.113 - 
T o t a l  (Sum of  P roduc t s  (1) X (3) fo r  tumbled c o a l  - - - - - - - - - -53.53 
F r i a b i l i t y ,  p e r  c e n t ,  lOO(100-53.53) = 46.5 

100 

I 

C O M M E R C I A L  TESTING & E N G I N E E R I N G  CO. 

2 0 .  



RESULTS OF TESTWORX DONE BY G'TTAkTA 

(&%TAX3 TEDUCTION AND ENERGY CENT.%) 

SANPLE 

SEAM . . . . .  
A D I T  

R a w  = R. 
Mashed = k . . .  

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

CLASSIFICATION 

Spec i f i c  Vol. Index,  . . 
Vol. k a t t e r  (dmmf) 5 . .  

. .  

PROXIMATL ANALYSIS (db) $ _- 
Ash . . . . . . . . . . . .  
V o l a t i l e  F a t t e r .  . . . . . .  
Fixed Carbon 

GROSS CALORIFIC VALUE 

BTU/LB. b i n f )  . . . . . . .  

8 
n 

Ii 

193 
22.4 

15.2. 
20.1 

15,576 

O.l.3 

8 
7 

w 

194 
23 .i 

7.9 
21.2 
-7FT 

15,656 

0.36 

8 
r? 

R 

178 
23.4 

15,260 

0.25 

8 
8 

6.9 
21.4 

15,410 

0.31 

9 
L 

R -- 

L5,670 

G.32 

- 
y 

w - 

8.t 
2o.i m - 

0.36 



RESULTS OF TESTWORK DOXE BY OTTAMA (W,TALS REDUCTION AND ENERGY 

CENTRE). 

- CApgpqIlphTLqg 

SEAM 9 ADIT 4 

30$ No. 9 
100," No. 9 20% Powellton * 

Charge Wgt. (W) l b s  . 
Moist. i n  charge 
A.S.T.K. B.D. #/ft3 
Lbs. Coal (DB)/ f '3  
Coking time 
K.W.H./Lb Coke 
Coke Yield % Actual 
Kax. Wall Press. 

Coke Size D i s t .  

3" 
2" 

Coke Parameters 
% Breeze (-1/2") . .  . 
#ean Coke Size 
Apparent Specif ic  Gravity 

Tumbler Tests 
ASTM S t a b i l i t v  

Hardness- 

25 MM 
15 

JIS 50 tN 

517.0 
3.6 
48-5 
50.6 
9.40 
0.99 
80.6 
0.46 

13.2 

78.6 
54.6 

92.4 
95 -0 
95.5 

4.5 
2.3-4 
0 * 849 

49.2 
71.8 
8.6 
82.6 
91.8 

517.3 
3.2 
48.6 
50.9 
9-50 
1.13 
73.7 
0.59 

8.8 
53-0 
79.4 
92.6 
94.6 
95-2 

G-8 
2.09 
0.887 

49.2 
69.3 
10.5 
82.5 
91.7 

* U.S. Standard H.V. Coal 
Proximate analysis of the washed advance samples of No. 9 used 

for the above coke oven feed went: 

Ash 8.4% 
Vola t i le  20.2% 
Fixed Carbon 71.2% 
Gross Calorif ic  Value 15,640 

Sulphur 0.36 
BTU /Lb. (dmmf) 




