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CONCLUSIONS AND RECOMMENDATIONS - 

The f o l l o w i n g   s i x  diagrams  summarize  the r e s u l t s   o f   t h e  washing 

program on  Samples A, 6, and C, and i n d i c a t e   t h e   q u a l i t y   o f   t h e  raw, c lean 

and d i s c a r d   p r o d u c t s .   F i g u r e s   ( i )   t o   ( i i i )   r e p r e s e n t   t h e   p r o d u c t s   f r o m   t h e  

June  washing  programme,  i.e.  the  clean  coal was composed o f   t h e  Heavy Media 

cyc lone  over f low,  and the  65mesh s ieve  .bend over f low.  I t  can  be  seen,  however, 

f r o m   F i g u r e s   ( i v )   t o   ( v i )   t h a t  i f  a l l   o f   t h e   w a t e r - o n l y   c y c l o n e   u n d e r f l o w  

mate r ia l   i s   i nc luded ,   t hen   t he   c lean   coa l   y ie ld   va lues   can  be s u b s t a n t i a l l y  

i nc reased   w i th   on l y  a modera te   reduc t i on   i n   c lean   coa l   qua l i t y .  We would 

a n t i c i p a t e   t h a t   t h e   f i n a l   f l o w s h e e t  and co r respond ing   coa l   qua l i t y   wou ld   f a l l  

somewhere i n  between  the  two  c i rcu i ts  as shown i n   F i g u r e s   ( i )   t o   ( v i )   s i n c e  

t h e   c l a y  slimes i n   t h e   w a t e r - o n l y   c y c l o n e   o v e r f l o w   c o u l d   b e  removed  by means 

h 
". o f ,   say,  a th icken ing   cyc lone.  I t  can  be  seen  that  the  above  flowsheet 

mod i f i ca t i on   wou ld   a l l ow  an  inc rease  in  BTU recovery  of   between 8 and 25%. 

I f  sample ' E '  i s  cons ide red   t o  be t y p i c a l   o f   t h e   w h o l e   p r o p e r t y ,  we 

can see t h a t  a clean  coal  can  be  produced a t  a y i e l d  of 70-75%, an ash  content 

( a . r . )   o f  16-19%, and  a c a l o r i f i c   v a l u e   o f   a p p r o x i m a t e l y  7000 BTU/lb. The 

BTU recovery  from  the  washing  process i s  i n  excess o f  90% OF t he  raw coal   va lue 

and there  i s  l e s s  t h a n   h a l f   t h e   q u a n t i t y   o f  ash t o  be   co l lec ted  and disposed 

o f .  
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The t e s t i n g  programme has shown t h a t  the Hat  Creek  coals  can  be  up- 

graded  by  conventional  washing  techniques. We suggest  that  the  samples  re- 

ceived  by us exh ib i ted   worse   wash ing   charac ter is t i cs   than  can  be  expected i n  

t h e   f u l l   s c a l e   o p e r a t i o n  due t o   t h e   f o l l o w i n g   r e a s o n s :  

a) The samples  had t o  b e   c o l l e c t e d  by means o f  3 '  dia.  auger, 

which  churned up the.samples and c rea ted  more f i n e   c o a l  

than  would be encountered in   p rac t ice .   F ines   have an ad- 

v e r s e   e f f e c t  upon the  washing  process. 

b) The coal  was crushed t o  minus 3/4" i n   t h e   p i l o t   p l a n t  - 
aga in   c rea t i ng   f i nes .  

c) A l l  o f   t h e  raw coa l  was processed  through  the  p lant  where as 

we expec t   tha t  a f a i r   p r o p o r t i o n   o f   t h e   c l a y   w o u l d   b e   r e -  

moved p r i o r   t o   f e e d i n g  i t  t o  a f u l l   s c a l e  wash p l a n t  (by 

means of ,  s a y ,  a ro ta ry   b reake r ) .  

There i s  no  doubt   that   the  presence  o f   c lay,   in   the  Hat   Creek  coals  

will cause  problems in  washing and m a t e r i a l s   h a n d l i n g   c i r c u i t s .  However, these 

problems  can  be  minimized i f  they  are  recognized i n   t h e   e a r l y   s t a g e s   o f   t h e  

pro ject ,   exhaust ive ly   s tud ied  through  the  development   s tage and adequate  counter 

measures a re   enco rpo ra ted   i n   t he   p lan t   des ign .  

We suggest   tha t   the   fo l low ing   a reas   must   be   s tud ied   fu r ther :  

a)  Handling,  screening and c r u s h i n g   o f   t h e   c l a y   i n   t h e   r u n   o f  

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

a t  Hat  Creek regard less   o f   whether   the   coa l  i s  washed o r  

n o t ) .  

b)  Methods o f  r e m o v i n g   c l a y   p r i o r   t o   f e e d i n g  i t  t o   t h e   p l a n t ,  

i . e .   ro ta ry   b reake rs ,   se lec t i ve   c rush ing  and screen ing   e tc .  
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c )  Dense medium r e c o v e r y   c i r c u i t s   ( r e d u c t i o n   o f  S I  imes contaminat ion) .  

d) Ta i l i ngs   d i sposa l  and p lan t   water   recovery .  The c lay   t ype  

must  be i d e n t i f i e d  and f l o c c u l a t i o n   t e s t s   s h o u l d  be  per- 

formed  on t h e   f i n e   r e j e c t   m a t e r i a l ,   p r i m a r i l y   f o r   e n v i r o -  

mental  reasons. 

Birtley  Engineering 
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RAW COAL 

16.4 x io6 Tons 
' .~ ' .  ' *  

326 % Ash 

25 % Moist 

4240 BTU /Ib. 

Total BTU's = .  139 x IOt2 

4 . 7 ~  IO6- TORS Ash* 
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8.39 x IO6 Tons 

25 % Ash 

25 % Moist 

5960 BYU /Ib. 

Total BTU's = 100 X 10" 

1.60~ IO Tons Ash* 

DISCARD * INCLUDING 2 %  TOTAL  MOISTURE 

8.0 x IO5 Tons 
50.8 % Ash ' '  

2430 -BTU/lb. 'HYPOTHETICAL ANNUAL BTU. BALANCE 
Total BTU's= 39 x 10l2 FOR A WASHING CiRCLiiT AT HAT CREEK 

AUG. 9 / 7 6  
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l<,c< ,,>''' 

\ .  

16.4- q0 Ash. \ \  
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7150,- BTU 3lb. 
5\ 22. 

Total BTU'S = 100 x 10l2 

0.8% x106 Tons Ash* 
- 
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I INCLUDING 2 % TOTAL  MOISTURE 

3 . 6 ~  IO6 Tons 

49.7 Yo Ash BIRTLEY ENGINEERING (CANADA) LTD. 
25 % Moist 

Title, 
HYPOTHETICAL ANNUAL BTU. BALANCE 

Drawn 
2540 .BTU/lb. K: M. LAU 

Total BTU's= 18.3 x IOt2 FOR  A  WASHING  CIRCUIT AT HAT CREEK Date 

SAMPLE B AUG. 9 /  76 
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RAW COAL 

8.76 x IO6 Tons 

20.4 'Ye Ash 

25 Yo Moist 

6650 BTU /Ib. 

Total BTU's = 116.6 x IO1* 

1.37 x IO6 T0n.s Ash* 

38.6 % Ash 

25 % Moist 

4100 BTU/Ib. 
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'L 

CLEANED COAL 

6.74 x 1 0 6  Tons 

14.9. 'Yo Ash 

25 Yo 'Moist 

7420 BTU /Ib. . .  

Total  8TU's = I O 0  x IOi2 

0.77 x IO6 Tons Ash* 
/" 
I 

X INCLUDING 2 a//. TOTAL MOISTURE 

BIRTLEY ENGINEERING (CANADA) LTD. 

Title: 
HYPOTHETICAL ANNUAL  BTU. BALANCE K. M. LAU 

FOR A WASHfNG  CIRCUIT AT HAT CREEK 
SAMPLE C AUG. 9/76 
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RAW COAL 

16.4 x IO6 Tons 
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4240 BTU / Ib. 

Total BTU'S = 139 x 

4.7 x 106 T0n.s Ash* 

I 4.2 x IO6 -Tons 1 
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1740 BTU/lb. 

CLEANED COAL 

12.2 x IO6 Tons 

31.3 Yo Ash 
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2.9 x IO6- Tons Ash* ,. 

JC INCLUDING 2 %  TOTAL MOISTURE 

BIRTLEV ENGINEERING (CANADA.) LTD. 

Title: 
HYPOTHETICAL ANNUAL  BTU. BALANCE 
FOR A WASHiNG "CIRCUIT. AT HAT CREEK 
SAMPLE A '  - INCLUDING ' W, 0, CYC. W E  

Drawn 
K. M. LAU 



RAW COAL 

10.6 x IO6 Tons 
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~~~ 

DISCARD 

2.7 x IO6 Tons 

~ 
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1885 BTU/lb. 
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7.9 x IO6 Tons 
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6850 BTU / Ib. 

Total  BTU's = 108.1 X IOt2 

1.12 x IO6 Tons Ash* 

JC INCLUDING 2% TOTAL  MOISTURE 

BIRTLEY ENGINEERING (CANADA) LTD. 

Title: 
HYPOTHETICAL  ANNUAL  BTU. BALANCE 

Drawn 
K. M. LAU 

FOR A WASHING  CIRCUIT  AT  HAT  CREEK 
SAMPLE B - INCLUDING W.O.  CYC. O/E AUG. 12/76 
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RAW COAL 

8.76 x IO6 Tons 

20.4 Yo Ash 

25 % Moist 

6650 BTU /Ib. 

Total  BTU's = 1 I7 x 10l2 

1.37 x IO6 T0n.s Ash* 

J -  DISCARD I 
0.92 x I06 Tons 

52.5 % Ash 

25 % Moist 

2190 .BTU/lb. 

m o l  BTU'S= 4 X 10'2 

I 

CLEANED COAL 

7.84 x IO6 Tons 

16.7 Y o  Ash 

25 Yo Moist 

7180 BTU /Ib= 

Total  BTU'S = I I3 X I d 2  

0.96 x IO6 Tons Ash* 

INCLUDING 2 %  TOTAL  MOISTURE 

BIRTLEY ENGINEERING (CANADA) LTD. 

Title: 
HYPOTHETICAL  ANNUAL BTU. BALANCE 
FOR A WASHING CIRCUIT  AT HAT CREEK 
SAMPLE C - INCLUDING ' W.O. CYC. O/E 

Date 

Drawn 

K. M. LAU 

AUG. 12/76 
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EIRTLEY 

5 1 1 2 .  3rd ST. S.E.. 

ENGINEERING (GANAEIA) LTP. 
Subsidiary of Great  Weststeel  Industries Lid. 

C A L G A R Y .  A L B E R T A  T2HlJ6 P H O N E  4 0 3 - 2 5 3 - 3 7 1 9  

A REPORT TO 

B.C. HYDRO AND POWER AUTHORITY 

ON THE A N A L Y S I S  AND BENEFlClATlON OF 

BULK  SAMPLES "A", "B" , AND "C" 

FROM 1 H E  HAT CREEK DEPOSIT 

I .  I NTRODUCT I ON 

Three  bulk  samples  label led "A", "B" and "C" we re   de l i ve red   t o  

B i r t l e y   E n g i n e e r i n g %   p i l o t   p l a n t  a n d   c o a l   t e s t i n g   f a c i l i t y   i n   C a l g a r y ,  

A l b e r t a   i n  June, 1976. I n i t i a l l y   t h e  samples  weighed  approximately 20 tons 

each  (as  received)  but  a  furt:her IO tons  were  required  for  each  sample 

w when t h e   a n a l y t i c a l  programma was subsequent ly  modif ied.  

The purposes o f   t h i s   p a r t , o f   t h e  programme were: 

a) To e x t r a c t   r e p r e s e n t a t i v e  raw coal  samples and s h i p  them t o  

the  Federal  Government's  Combustion  Research  Centre i n  Ottawa. 

b) To examine  the raw coal  and w a s h a b i l i t y   c h a r a c t e r i s t i c s  of  

t he  samples ( t h e   d e g r e e   o f   s o p h i s t i c a t i o n   o f   t h e   s i n k - f l o a t  

wash increased as the  programme progressed).  

c) To prepare   representa t ive   c lean  coa l  samples f o r   f u r t h e r  

analysis  by  the  Combustion  Research  Centre. 

d) To examine  the  y ie ld  and c lean  coal   qual i ty   f rom  commerc ia l  

scale  equipment. 
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e) To gain an insight  into some of the  problems that may  be 
encountered when washing and handling these  coals. 

Due to the  variable  nature of the deposit at Hat Creek and the 
difficulty in obtaining one single "representative" sample, three  samples 
were delivered to our plant. They were labelled "A", "8" and ' IC" and 
were an attempt to represent the "worst",  "most  likely"  and  "best"  run of 

mine coal according to calorific value. 

The expected BTU levels of each sample were as follows: 

I 'AI I 3300. - 3600 BTU/lb. (as rec'd) 
'IB" 5000 - 5500 BTU/lb.  (as  rec'd) 
"C" 6300 - 6700 BTU/lb.  (as rec'd) 

Birtley  Engineering 
Subsidiary of Greaf Wesf Sfeel industries 
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2. PROCEDURE 

2.1 WASHABILITY AND ANAL.YTICAL WORK 

O r i g i n a l l y ,   a   w o r k   I l o w  scheme was drawn up by B i r t l e y  

Engineer ing (Canada) Ltd.   fo l lowing  d iscuss ions  between D.F. Symonds and 

M. French t o   t h i s   e f f e c t .  The program,  s la ted  for  Samples "A", "6" and 
"CII , cons is ted   bas i ca l l y   o f   t h ree   s tages ,   name ly :  

a) e x t r a c t i o n   o f  a 5 t o n  raw coa l  sample,  crushed t o  -2" and 

shipped i n   p o l y e t h y l e n e   l i n e d   b a r r e l s ,   t o  C.C.R.L. i n  Ottawa. 

b)  two c i r c u i t   p i l o t   p l a n t  wash (DMC and hyd rocyc lone )   t o  

produce  enough  clean  coal  product  of  about 5 t ons   f o r  C.C.R.L. 

i n  Ottawa. 

c )   washab i l i t y   t es ts ,   i nc lud ing   s i ze   ana lys i s  a t  4", 1/2", 28 M 

and 100 M and  subsequent s i n k - f l o a t   a n a l y s i s  on  back o f   t h e  

s i z e   f r a c t i o n s  4'' x 1/2", l/2" x 28 M, and 28 M x 100 M a t  

1.30 S.G. t h r o u g h   t o  2.20 S.G. 

v 
Sample "C" was not  processed  according  to  (c)  above  because  the 

washabi 1 i t y   r e s u l t s   f o r  Samples "A" and "B" p roved  unre l iab le .  I t  was 

determined a t   t h i s   p o i n t  that: t h e   c o n t i n u o u s   s t r a i g h t   s i n k - f l o a t   p r o c e s s  

o f   f l o a t i n g   t h e   s i n k s   f r o m   a   l o w e r  S.G. i n t o   t h e   n e x t   h i g h e r  S.G. caused 

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

d i f f e r e n t  S.G. ranges. A f te r   d iscuss ions   be tween  B i r t ley   Eng ineer ing  and 

B.C. Hydro and PDNCB personnel, it was dec ided   t ha t  a m o d i f i e d   s i n k - f l o a t  

analysis  programne  be  conducted  on  a'gross  sample  of 3/4" x 28 M c o a l   ( a l l  

coal  crushed t o  minus 3/4") a s ize   range  conforming  w i th   the  Heavy Media 

p i l o t   p l a n t  wash requirement!;. One rep resen ta t i ve  sample s p l i t  was used 

f o r  each S.G. i .e. 9 head  samples a t   t h e   t o t a l  amount from  each  sample 

f l o a t e d   a t  one o f   the   n ine   91-av i t ies   (see   f lowsheet  1 1 ) .  

A meet ing was c a l l e d   a t   t h e   B i r t l e y   E n g i n e e r i n g  (Canada) L td .  

o f f i c e s  on 16 June, 1976 at tended by personnel   represent ing Ebasco, B.C. 

Hydro, PD-NCB, Dolmage Campbell  and B i r t l e y   E n g i n e e r i n g  and  amongst 

o the r   t h ings ,   t he   i n i t i a l   washab i l i t y   p rob lems   encoun te red   i n   Sec t i on  I 

Birtley  Engineering 
Subsidiary of Great  West S l e d  industries 
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above  were  discussed.  Washabil i ty  results  using  Flowsheet I I  above  were 

presented by B i r t l e y  and w i t h  i t s  v i a b i l i t y   c o n f i r m e d ,  a f u r t h e r   m o d i f i e d  

washab i l i t y   p rogram was t h e r e f o r e   f i n a l i z e d ,   p a t t e r n e d   a f t e r   F l o w s h e e t  I I .  

U t i l i z i n g   a l l   t h e   a v a i l a b l e  raw coal  samples l e f t   o v e r   f r o m   p r i o r   t e s t s ,  

Samples "A", "B" and "C" were  each  analyzed as per  Flowsheet I I I. The 

concept o f   u s i n g  one rep resen ta t i ve .samp le   f o r  each S.G. i n   t h e   s i n k - f l o a t  

p rocess   to   m in imize  breakdown o f  th is  raw rank  coal  was f o u n d   t o . b e   s a t i s -  

f a c t o r y ,   w i t h   t h e   e x c e p t i o n   o f  Sample "A" w h i c h   i s  known t o   c o n t a i n  

apprec iab le  amounts o f   p l a s t i c   c l a y .  

Anomalous r e s u l t s   a r e   i n e v i t a b l y   e n c o u n t e r e d  when s i n k - f l o a t  

work i s  c a r r i e d   o u t  on low  rank  coal   samples  conta in ing  h igh  propor t ions  o f  

damp p l a s t i c   c l a y s .  The coal  samples  have t o  be a i r   d r i e d   p r i o r   t o  screen- 

i n g  and  immersion i n   t h e   o r g a n i c   l i q u i d s  and t h e   c o m b i n a t i o n   o f   a i r   d r y i n g ,  

hand l i ng ,   b reakage   i n   t he   o rgan ic   l i qu ids ,   rehand l i ng ,   f o rced   a i r   d ry ing  

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

i n c o n s i s t e n c i e s   i n   t h e   c u m u l a t i v e   y i e l d  ash  curve.  This  curve i s  by f a r ,  

the  most  important when a s s e s . s i n g   t h e   o v e r a l l   w a s h a b i l i t y   c h a r a c t e r i s t i c s  

o f  a pa r t i cu la r   coa l .   Ce r ta in   o the r   cu rves   a re   use fu l ,   however ,  and genera l l y  

r e q u i r e  a knowledge o f   t he   i ns tan taneous  ash v a l u e   f o r   t h e   p a r t i c u l a r  

g r a v i t y   f r a c t i o n  eg. 1.35 - 1.40 S.G. It will be  no t iced   tha t  i f  t h e  

instantaneous  ash  values  are  calculated  back  f rom  the  cumulat ive  values  for  

Sample "A", de f i n i t e   e r roneous   resu l t s   a re   encoun te red .  Such r e s u l t s   a r e  

unavoidable when s i n k - f l o a t  work i s   c a r r i e d   o u t   o n   c o a l s   w i t h   t h e   f o l l o w i n g  

comb ina t ion :   coa rse   pa r t i c l e :   s i ze  (+1/4"), low  rank  coal ,   h igh  propor t ion 

o f   c l a y   m a t e r i a l  much o f  which i s  f i n e l y   i n t e r b e d d e d   w i t h   t h e   c o a l  and s ink -  

f l o a t  wash executed  on l i k e  s.amples a t  d i f f e r i n g   g r a v i t i e s .  

We t h e r e f o r e  recommend t h a t   i n   t h e  case o f   t h e  2" x 0 w a s h a b i l i t y  

wash on Sample "A" tha t   the   reader   cons ider   the  above when cas t i ng  a 

jaundiced  eye upon some o f   t h e   r e s u l t s .  

Due t o   t h e  anomalies. in   ca lcu la ted   e lement ry   ash   fo r  Sample "A", 

when us ing   the   f lowsheet  I l l  approach, we dec ided  to  draw the   bes t  smooth 

y ie ld -ash   curve  and t h e n   f o r  each y ie ld   va lue   reca lcu la te   t he   e lemen ta ry  

ash  (see  f igure 4 . )  

Birtley  Engineering 
Subsidiary of Greet West Steellndustrier 



I SUNOANCE BULK SAMPLE I I .HOMOGENIZED  BULK  SAMPLE 20 TONS 
I I I B.C. HYDRO - HAT  CREEK  PROJECT 

18 19 20 

RESERVE 
TOTAL TO CANADIAN 

15 COMBUSTION RESEARCH 
LABORATORY I N  

TONS  OTTAWA, CANADA 

t 

I M O D I F I E D  2 C I R C U I T  
P ILOT  PLANT WASH 

C I R C U I T  OVERFLOW 

CLEAN  COAL 

OHIO,  U.S.A. 

RENFREW, SCOTLAND 
AUSTRALIAN COAL 

200 LBS 
EACH 

RESEARCH  LABORATORY 
CHATSWOOD, N.S.W. 
AUSTRALIA  . 

PLANT  BALANCE 

ASH % ON EACH 
C I R C U I T   Y I E L D  

ICIRCUIT PRODUCT/ 

: RAW AND  CLEAN  COAL 
ANALYSIS  PERFORMED 
BY  CSEMT. 

A IR   DRIED  MOISTURE,  
EQ. MOISTURE,  PROXIMATE, 
ULTIMATE,  SPEC.  GRAVITY, 
H.G. I .  ASH  FUSION,  MI'N. 
ANALYSIS  OF ASH,  S.G. OF 
ASH,  BTU, WATER SOLUBLE 
A L K A L I E S ,  SULPHUR FORMS, 
P.; co2, CI. 

CRUSHED TO 
M I  NUS 1 /4" 

RAW COAL 
ANALYS I S :? 

CANADA  CENTRE FOR 4 
MINERAL E ENERGY 3 i<.G. 
TECHNOLOGY, I 
OTTAWA, CANADA 
PETROGRAPH I C  ANALYS IS 

CRUSHED TO 
MI NUS 1 /4" 

I 
I 

(A )  4" X 1/2" FLOAT-S INK @ 1.30, -+SCREEN @ 4", 1/2", 28M,  IOoM +4'' \IT.% 
1.35, 1.40, 1.45, .1.50, 1.60, I I 
1.70, 1.80, 1.90 S.G. ,  PROX I 
S., BTU. (B)  . i /2"  X 28Mi  

WT. % ON EACH  FRACTION  LANALYS I s 
ASH % ON EACH FRACTION . A S   I N   ( A )  

PROX, S . ,  BTU 
COMPOSITE 

ASH  FUSION 

LGRINDABILITY 

( C )  28M  X 100 I :O) IOOM  X 0 ~ 1  

[ANALYSIS WT. % 
AS  I'N  (A) PROX, S . ,  BTU 

ASH  FUSION 

Birtley  Engineering 
Subsidiary of  Great West Steel industries 



B.C.  HYDRO - HAT  CREEK  PROJECT 

FLOWSHEET I I  

CRUSHED TO -3/4" 

SCREENED +28M 
AT 281.1 

2 8 M x O  

ASH % + 

ANALYSIS  FROM 1 .40  S . G .  
THRU  TO 1.80 S . G .  

N 

Birtley  Engineering 
Subsidiary of Great West Steel Industries 



e 
B.C. HYDRO - HAT  CREEK  PROJECT 

FLOWSHEET I l l  

HEAD SAMPLE 

SCREENED 
WT% AT 2" 

SCREENED A T  
I " ,  l/2", 1/4", l/8" 

S I Z E   F R A C T I O N  HEADS 

I 
2" x l " ,  1" x 1/2", 1/2" x 1/4" PROXIMATE, S%, BTU/LB 

- WT% EACH NINE  REPRESENTATIVE  SPLITS  TAKEN 
ANALYSED  FOR 

- 
SIZE  FRACTION OFF EACH SIZE  FRACTION:  

1 /4" x 1/8",  1/8" x 2 8 M  and 
- 
m 

1 281.1 x IOOM . I I 

t 
FLOAT-SINK PERFORMED AT  S.G. 's 
1.30, 1.35, 1.40, 1.45, 1.50, 
1.60, 1.70, 1 .80  and 1.90 USING 

WT% E ASH %, DRY B A S I S  EACH 
ONE OF N I N E   S P L I T S  FOR EACH S.G. 

S.G. FRACTION 
4 

CALCULATED  SINK-FLOAT  ANALYSIS 
FROM 1.30 S.G. THRU  TO 1.30 S.G. 

w 

Birtley  Engineering 
Subsidiary of Great West Steel  industries 
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FIGURE 4 

X-  ORIGINAL  VALUES FROM 
'A' SINK-FLOAT  BASED 

\ / -  ELEMENTARY  ASH  VALUE 
CALCULATED  ON BASIS OF 

ritle 
B.C.   HYDRO-  HAT  CREEK  PROJECT 
DIAGRAM  SHOWING THE METHOD  OF  CALCULATING 
THE REVISED  WASHABILITY  RESULTS  FOR 2"x 28m 
SINK-FLOAT  SAMPLE 'A' FLOWSHEET I l l  

Date 

JULY 2 2 / 7 (  
Drawn 
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FIGURE 5 

BTU = I2580 - 137 (ASH) 

lI,OOO 

10,000 

9,000 

B,OOC 

7,OOC 

6,OOC 

5,00( 

4,001 

A - SAMPLE A 

X - SAMPLE B 

~ 0 - SAMPLE C 

20 30 40 50 60 
DRY ASH ?'o - 

BIRTLEY ENGINEERING (CANADA) LTD. 

rifle Date 

B. C. HYDRO - HAT CREEK  PROJECT AUG. 13/76 

DRY BTU vs DRY ASH  RELATIONSHIP Drawn 
K. M. LAU 
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2.2 BULK WASHING TESTS 

The coal   samples  were  fed  into  the CS & MT p i l o t   p l a n t  ( see   f i g .  6) 

E s s e n t i a l l y , , t h e   c i r c u i t   c o n s ' i s t e d  of  t he   f o l l ow ing :  

a )  Crushing a l l  of the   run  of mine  coal   to  minuw 3/4" 

b) Des1 iming a t  28Mesh 

c)  Passing  the 3/4" X 28Mesh through a dense medium cyc lone 

d) Passing  the 28Mesh X 0 through a water-on ly   cyc lone,   the 

overf low  f rom  which was passed  over a rapped  s ieve  bend  wi th 

0.25mm openings 

e) The 0.25mm s ieve  bend underf low was d iscarded t o  t h e   t h i c k -  

ness as  was the  water-on ly   cyc lone  under f low.  

Comprehensive t e s t i n g   o f  all t he   p lan t   p roduc ts  was undertaken. 

B i r t l e y  had i n i t i a l ' l y   s u g g e s t e d   t h a t  each of t he  samples  be washed 

t o  produce a c l e a n   c o a l   w i t h  an  ash  content o f  15%. However, a t  a j o i n t  meet- 

i n g   i n   C a l g a r y   o n  June 16, 1976, B. C .  Hydro's  consul tants  requested  that   the 

coa ls  be  washed a t  a common s e p a r a t i n g   g r a v i t y  of 1.65 w i , t h   t h e   r e s u l t   t h a t  

the  c lean  coal   ash  content  was d i f f e r e n t   f o r  each  sample. U i r t l e y   r e l u c t a n -  

t l y  agreed t o  th is   procedure,  and p o i n t e d   o u t   t h a t   t h e   a s h   c o n t e n t   o f   t h e  

clean  coal  sample  would be h i g h ,   p a r t i c u l a r l y   f o r  sample "A". ( a smal l  pro- 

p o r t i o n  of Sample "A" had a l ready  been  washed a t  1.40 S.G. p r i o r   t o   t h i s  

decis ion).   Certain  analyses  were  performed on t h i s  sample  and  they  can  be 

seen i n   t h e   s e c t i o n   ' P l a n t  Sample R e s u l t s   f o r  Sample "A"'. 

Birtley  Engineering 
Subsidiary of Great West Steel lndustrier 



- 20 - 

W 
NOTE: Due t o   t h e   h i g h   c l a y   c o n t e n t   o f  Sample "A", t h e   o v e r s i z e  

c l a y   m a t e r i a l   f r o m   t h e  2 1/4" g r i z z l y  ahead o f   t h e   p l a n t  

was p icked  out  and manually  reduced t o  -2 1/4". I t  was 

f e l t   t h a t   t h i s  was necessary t o   p r o h i b i t   p l u g g i n g   o f   t h e  

jaw c r u s h e r   t r e a t i n g   t h e  2 1/4" X 3/4" m a t e r i a l .   I n  add- 

i t ion ,   the   jaw  c rusher   feed was lanced   w i th   wa te r   t o  

f u r t h e r   i n h i b i t   c l o g g i n g   o f   t h e   c r u s h e r   f e e d   c h u t e .  

Birtley  Engineering 
Subsidiary of Great West Steellndurtrier 
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TABLE 1 

r4 

CLIENT: B.C. HYDRO 
SAMPLE: "A" 
LAB NO. : 7366 

I ASH FUSION  TEMP. (OF): l O O M  x 0 I 

NOTE: db = Dr ied  Basis  

adb = Air Dr ied  Basis  

Birrley  Engineering 
Subsidiary of Great West Steel Indvstries 
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TABLE 2 

CLIENT:' B.C. HYDRO 
SAMPLE: "A" 
LAB NO.: 7366 

-1.30 

66.5 55.2 0.9 1.60-1.70 

26.9 65.6 50.9  13.4 1.50-1.60 

20'. 7 52.2 36. I 13.5  1.45-1.50 

15.4  38.7  25.8 14.2 I .40-1.45 

9.3 24.5.  16.7 8.7 1.35-1.40 

5.3 15.8 6.6 9.2 1.30-1.35 

3.4 6.6 3.4 6.6 

- 27.3 

~ 1.70-1.80 27.5  66.9 60.3 0.4 

I I +2.20 6.,7 I 79.5 I 100.0 I 43.9 1 

Birtley  Engineering 
Sv6sid;arv of Greet  West Steel Industries 
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TABLE 3 

CLIENT:   B.C.  HYDRO 
SAMPLE:  "A" 
LA.B NO. : 7366 

ANALYSIS ON 4" x 1/2" FLOATS @ 1.50 S.G.  - 

P R O X I M A T E  

RM % FC % BTU/LB I H.G. I .  S %  

I 18.1 1 17.0 70.6 ' 1 74.3 1 0.99 I 7716 1 35 adb .I 
I - I I 37.4 41.8 1 1 . 2 1  1 9421 I - db I I 

20.8 I 
" . .  .. 

1 I I I I I I I 

ASH  FUS I ON TEMPERATURES (OF) 

I N I T I A L  
HEMISPHERICAL FLU I D  

2580  2650+ - - .  . 

2650  2650+ 

Birtley  Engineering 
Subsidiary ol Great West Sled Industrkier 
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TABLE 4 

C L I E N T :  B . C .  HYDRO 
SAMPLE: IIAIt 

LAB NO.: 7366 

SINK-FLOAT  ANALYSIS (Dried Basis)  
l/2" x 28M (Wt% = 48.8 a .d . )  

CUMULATIVE 
S.G. FRACTION WT % ASH % WT % ASH % 

-1.30 ~ 1 C):: 1 3.9 1 0.5 1 , 3.9 1 
1.30-1.35  4.7  5.4  4.6 

1.35-1.40  4.8  7.3  10.2  5.9 

1.40-1.45 

24.1 45.8 36.1 1.2 1.60-1.70 

23.8 44.6 34.4 24.1 1.50-1.60 

11.3 20.5  18.9 5.7 1.45-1.50 

8.4  14.8  14.1  4.6 

1.70-1 .ao 26.7  51.4  47.6 

1.80-1.90 31.2 60.7  56.1 

I .go-2.00 

42.4 83.7 78.5 2.10-2.20 

39.5 77.5  72.0 2.00-2. IO 11.0 

34.1 66.5 64.6 

+2.20 16.3 84.1 100.0 49.2 

Eirtley  Engineering - 
Subsidiary ol  G m r  w a r  S l e d  lndusrries 



TABLE 5 

C L I E N T  
SAMPLE 
LAB NO 

: B.C. HYDRO 

.: 7366 

. IIAI!  

ANALYSIS 'ON 1/2" x 28FLOATS @ 1.50 S.G. - 
. 

P R O X I M A T E  

RM % H.G. I. BTU/LB S %  FC % VM % ASH % 

9.0 36 a d b  9614 1.01 44.8 35.8 10.4 

11.4 - db IO565 1 . 1 1  49.3  39.3 
> 

ASH FUSION TEMPERATURES  (OF) 

I N I T I A L  
ATMOS. DEFORMAT I ON FLU I D  HEMISPHERICAL 

O x i d .  

2350 2280 Red. 2200 

2430 2400 - 
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TABLE 6 

'W 

CLIENT: B.C. HYDRO 
SAMPLE : "A" 
LAB NO.: 7366 

SINK-FLOAT  ANALYSIS (Dried Basis) 
28M x: 100 M ( W t %  = 12.4 a.d.1 

I I I 

S.G. FRACTION ' 1 'UT % ' 1 ASH % ' ' l-A-1 
CUMULATIVE 

1 .&I .50 3.8  14.9 6.7 12.0 

1.50-1.60 2.4  21.6 9.1 14.6 

1.60-1.70 6.1  29.5 15.2 20.6 

1.70-1.80 7.3 40.2 22.5 26.9 

1.80-1.90 8.1 50.2 30.6 33.1 

I .go-2.00 8.9  58.9 39.5 .38.9 

2.00-2.10 8.8 . 65.8 48.3 43.8 

2.10-2.20 18.5  73.6 66.8 52.1 

+2.20 33.2 82.5  100.0  62.2 



CLIENT: B.C. HYDRO 
SAMPLE: "A" 
LAB 'NO. : 7366 

- 28 - 
TABLE 7 

ANALYSIS,ON 28Mx.100M FLOATS @ 1 .50 S.G. - 

# m/ 4::9' 

0.89 - 9558 

P R O X I M A T E  
S %  H.G. I. BTU/LB 

11.9 49.2 10492 0.98 

ASH FUSION  TEMPERATURES  (OF) 

DEFORMAT I ON  SOFTEN I NG  HEMISPHERICAL 

Red. I 2220 2330 2280 2260 I 

Birtley  Engineering 
Suhridiarv of Great West Steel Industries 
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TABLE 8 

CLIENT: . B.C. HYDRO 
SAMPLE: "A" Raw Coal  crushed to -3/4" and screened @ 28M , 

LAB NO. : 7366 I 

t4' 
-~ ~ ~~ ~~~ ~ 

, S I Z E  ANALYSIS 
3/b" Raw Coal Drv Basis 

S I Z E  FRACTION WT % RM % ASH % CUM WT % 

3/4" x 28 M 

CUM ASH % 
21.6 40 .O 80.9 '40.0 adb 

51 .O 80.6 51.0 db 

2111.1 x 0 
- 20.0 40.6 100.0 42.0 adb 

19.4 - 50.8 100.0 51 .O db 

SINK-FLOAT  ANALYSIS I 

WT% 

(Dried Bas i s)  

-1.40 I 28.6 ' 1 15.7 I 28.6 1 15.7 I 
+ I  .40  71.4  63.2 100.0 49.6 

-1.50 42.8  22.6 42.8 22.6 

+1 .50 57.2 49.5 

-1.60 52.7  28.4 52.7  28.4 

______ 

+ I .  60 47.3  74.4 100.0 50.2 

-1.70  64.8 35.7 64.8 35.7 - 
+I .70 35.2  18.2 100.0 50.7 

-1.80  73.1  40.5  73.1  40.5 
- 

+ I  .80  26.9  79.0 100.0 50.9 

NOTE: Refer t o  Flowsheet I I  

Eirtley  Engineering 
Subsidiary of Great West SfBellndUSlrieD 
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TABLE 9 

CLIENT: B.C.  HYDRO 
SAMPLE: "A" Raw Coal crushed t o  -3/4" & screened @ 28M 
LAB NO.: 7366 u . '  

w 

S.G. FRACTION 

1.40-1.50 

1 1.60-1.70 

I 1.70-1.80 

I +1.80 

SINK-FLOAT  ANALYSIS (Dried Basis)  
3/4" x 28M 

I I 

28.6 

22.6' 42.8 36.5 14.2 

15.7 28.6 15.7 

9.9 28.4 52.7 53.5 

12.1 I 67.5 1 64.8 I 35.7 

8.3 I ' 78.0 I 73.1 I 40.5 

26.9 50.9 79.0  100.0 

I ASH FUSION  TEMPERATURES  FLOATS @ I .  40 S.G. I 
ATMOS.  DEFORMATION 

Oxid. 

INITIAL 
FLUID 

2450  2480 2520 

'Birlley  Engineering 
Subsidiary o/ Great West Steel lndurtrier 
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TABLE IO 

B.  C. H Y D R O  SAMPLE A L.4U. 7 366 3/41' x 2814 

--DIRECT-- "CUM FLOATS-- --CUM SINKS-  +-0. I I ~ I s ' r ~ ~ .  
wr> CUM :"IT> S I N K  PIT 

. '  ,s.G; . WT> ASH> m 1  TI Ast1rr W'T> ASH> ASH> WT> ASH> S.G. wr> 
I 2 . 3  4 5 6  7 8 9  10 I 1  .I 2 

I .40  28.60  15.70 4.49 . 4.49  28.60  15.70  46.37 71,.4.0 64.05 I .40 0.00 

1.50 14.20 36.50 5.18 9.67  42.80  22.60  41.19 5'7.20 72.01 1.50 24.10 

w .I .60 9.90 53.50 5.30 14.Y7 52.70 28.41  35.89 4'7.30 75.88 I .60 22.00 

1.70 12.10 67.50  .8.17  23.14  64.80 35.71 27-73  35.20 78-76 1.70 20.40 

1.80 8.30 -78.00 6.47  ,29.6l  73.10 40.51 21.25  26.90  79.00  1.80 0.00 

9.99  26.90 79.00 21.25  50.86100.00  50.36  0.00 .OO 0.00  1.90 0.00 

BIHTLEY E N G I N E E R I N G  ; 
20/07/76 



THE  CLASSICAL  WASHABILITY  CURVES 
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BIRTLEY ENGINEERING (CANADA) LTD. 
COAL. SCIENCE 8 MINERALS  TESTING 

CLIENT B. C. HYDRO ~ LAB 7366 
0 10 20 30 40 50 60 70 80 90 100 SAMPLE A 314" X ~ B M  'ADIT~SEAM NO. 

0 

ASH CONTENT % JUL. 21 /I976 .DATE 
2.2 2. I 2.0 I .9 1.8 1.7 I .6 1.5 1.4 1.3 1.2 K. 4. X 4 d  SIGNED 

SPECIFIC  GRAVITY 

A Primary  Curve 

B Clean Coal  Curve 

C Discard Curve 

D Specific  Gravity  -Yield  Curve 

E t 0.1 S. G. Distribution  Curve 

I 

w 
PI, 

I 
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TABLE 1 1  

1 . 2  3 4 5 6  7  8  9 10 I I  12 

1.40  2.60 11.50 .30  .30  2.60 11.50 68.20  97.40  70.02 1.40 0.00 

1.45 3.40 15.90.'  .54 .84 6.00 13.99  67.66  94.00  71.98 1.50  17.90 

1.50 4.70  25.40  1.19  2.03  10.70  19.00  66.47  80.30  74.43  1.60 18.30 

W .1.60 9.80  35.50  3.48  5.51  20.50  26.89  62.09  79.50  79.23 1.70 20.50 

1.70  8.50  46.00 3 . Y I  9.42. 29.00 32.49  59.08  71.00  83.21 1.80 31.10 

1.80 12.00  56.10  6.73  16.15  41.00  39.40  52.34  50.00  88.72  1.90 0.00 

. 1.00 19.10 75.60 14.44  30.59 60.10 50.91 37.91  39.90  95.00  2.00 Q.00 

9.99  39.90  95.00 37.91 68.50100.00 68.50 0.00 0.00 0.00 2 .10  0.00 

BIRI 'LEY  ENGINEERING 
2 0 / 0 7 / 7 6  



THE CLASSICAL WASHABILITY CURVES . .  

. .  

f i  ' Primary  Curve 

B Clean  Coal  Curve 

C Discard Curve 

D Specific  Gravity  -Yield  Curve 

E +- 0.1 S. G. Distribution  Curve 

w 
t 

c 
1 

I RIRTLEY ENGINEERING (CANADA) LTD. 



- 35 - 
TABLE 12 

' C L I E N T :  B.C.  HYDRO 
SAMPLE: "A" (3300 - 3600 BTU) 

w LAB NO. : 7366 
ANALYSIS OF 

HEAD RAW 

- 
P R O X I M A T E  S.G.  OF EQUIL.  

A.D.M. % MOIST.  % H .G. I .  COAL BTU/LB FC % , V M  % ASH % , R M  % 
21.1 

as rec. basis - - .. 4052 16.9 18.3 35.9 28.9 * 

air  dry  basis 28.5 63 1.75 5136 ' 21.4 23.2 .45.5 9.9 

I 

.. - dry  basis # - - 5700 23.8 25.7 50.5 
I 1) 

1 ASH FUSION TEMPERATURES  (OF) I SULFUR FORMS (adb) 

S.G.  OF I N I T I A L  SOFTEN-  HEMISPHER-  TOTAL  SULPHATE  SULFIDE  ORGANIC 
ASH  ATMOS. DEFORM. I NG I C A L   F L U I D  S % S %  S %  S %  

I Oxid. 2650+ - - - 1.07 , 0.04 0.52  0.51 

W 

MINERAL  ANALYSIS OF ASH I 
A1203 Si02 s03 '2'5 Ti02 Mn304 V205 

28.22 57.44 1.39 0.07 1.15 0.03 0.12 

% S  % ASH 

9.16 29.09  3.42  0.56 1.0:7 45.27  11.43 0.02 0.68 4.91 

RUHR D I LAT0METE:R TEST 
MAX I MUM MAX. MAX I MUM 

WATER SOLUBLE  ALKALIES 

SOFTENING as % Na20 D I L A T .  CONTRACTION  DILATATION 
F.S. I. 

0.04 NO REACTIV ITY N.A. 

G.  NO. % %. TEMP " C  TEMP " C  
I 

NOTE: Refer.to Flowsheet I 
'W 

Birtley  Engineering 
Subsidiary of  Great West Steel Industries 
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TABLE 13 
"CLIENT: 6. C. HYDRO 
SAMPLE: "A" 
LAB. NO.: 7374 - Revised  Washability  Programme  (See  Flowsheet I l l )  

SIZE,ANALYSIS: OF GROSS  SAMPLE  CRUSHED 
.TO -2" WT.% +2"= 5.02 

1 "  x l/2" 
16.4 17.5 37.2 23.4 21.9 1.16 5268 

15.5. - 45.1 28.4 26.5 1.41 6385 
10.0 10.4 39.7 25.2 24.7 1.03 5824 
10.2 " 44.3 28.1 27.6 1.15 6500 

Ij2" X 1 /4" 

1/4" X 1 /8" 

1/8" X 28M 
35.9 

lOOM X 0 17.3  11.5  0.85 2956 
20.6 I 13.6 I 1.01 I 3515 

1 1 . 1  I 36.3 I 5664 

100.0 I 51.2  I5553 I 

Top Line  figures  for  each  size  fraction  are  on  air  dried  basis. 
Bottom line  fitures  are or] a.dry'basis. 

Birtley  Engineering 
Subsidiary o/ Great  West Steel Industries 
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TABLE 14 

CLIENT: B.C. HYDRO 
SAMPLE: "A" 
LAB NO.: 7374 

fi D.ry Basis 

. .  

SINK-FLOAT  ANALYSIS 

2" x 1" 

I (One Sample Usecl For Each O f  Nine ( 9 )  S.G.'s) 
t I I I I I I 

Refer to  Flowsheet I I I 

Eirtley  Engineering 
Subsidiary of Greal WeSf Steel lndurlrier 
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TABLE 15 

CLIENT:   B .  C. HYDRO 
SAMPLE: "A" 
LAB. NO.: 7374 

ACTUAL  SINK-FLOAT  ANALYSIS: 2" X 1'';' 

S . G .  FRACTION CUMULATIVE  ASH% CUMULATIVE k'T.% 

-1.30 7.9 18.1 

1.30-1.35 

39.5 90.5 1.80-1.90 

35.7 86.3 1.70-1.80 

30.6 76.2 ,1.60-1.70 

27 ;5 69.4 1.50-1.60 

21.8 61 .O 1.45-1.50 

21.2 55.7 1.40-1.45 

17.9 43.3 1.35-1.40 

12.5  27.0 

___ 

'+1. go 43.4 100.0 

r': Dry B a s i s  

NOTE: R e f e r  t o  F l o w s h e e t  I l l  

B i d e  y Engineering 
Subsidiary of Great West S l e d  lnduslries 
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TABLE 16 

CL IENT:  B.C. HYDRO 
SAMPLE: "A" 
LAB NO.: 7374 

>k D r y   B a s i s  
S I NK-FLOAT  ANALY S I S 

1 "  x 1/2" 

(One Sample Used For E a c h  O f  Nine (9) S.G.'s) 

1 I 1 CUMULATIVE 
S.G. FRACTION WT % ASH % WT % ASH % 

-1.30 14.6  7.4  14.6  7.4 

+ I .  30. 85.4 5 i . 8  ,100.0 45.3 

-1.35 24.9 12.2 24.9 12.2 

+ I .  35 75.1 56.8 100.0 45.7 

+ I .  45 152.4 I 66.8 )100.01 45.3 

NOTE: R e f e r  t o  F l o w s h e e t  I l l  

I I I 

S.G. FRACTION I I W  WT % ASH % WT % ASH % 

+ I .  60  30.5  76.4 100.0 44.0 

-1.70  78.8  34.4  78.8  34.4 

+ I .  70 I 21.21 80.2 1100.01 44.1 

Birtley  Engineering 
Subsidiary or Great  West  Steel  Industries 
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TABLE 17 

CLIENT: B. C. HYDRO 
SAMPLE: "A" 
LAB. NO.: 7374 . ' 

I ACTUAL'SINK-FLOAT ANALYSIS: 1 1 1  x 1/2" I 
S.G. FRACTION CLIMULAT I V E  WT .% CUMULATIVE ASH% 

-1.30 14.6 7.4 

24.9 

18.4 1.35-1.40  36.8 

12.2 

1.40-1.45 1 . 47.6 , I  21.4 I - 
1.45-1.50  62.0 25.7 

1.50-1.60 69.5 29.8 

1.60-1.70 78.8  34.4 

1.70-1.80, 88.7 39.7 

1.80-1.90 95.5  44.1 

100.0 45.7 

9: Dry Basis 

NOTE: Refer to Flowsheet I l l  

Birtley Engineering 
Subridjary 01 Great Werf Sfeel lndortrier 
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C L I E N T :  B. C. HYDRO 
SAMPLE: "A" 
LAB.  NO.:, 7374 

TABLE 18 

CIJMULATIVE WT.% CUMULATIVE  ASH% 

1.40-1.45' . 1 45.0 I 19.5 

1.45-1.50 I 46.2 I 21.8 

1.50-1.60 I 63.1 I 27 .'O 

1.60-1.70 I 70.5 I 32.2 

1.80-1'.40 I 89.4 I 40.1 

+1.90 I 100.0 44.7 - 
* Dry B a s i s  

NOTE: Refer t o  Flowsheet I1 I 

Birtle y Engineering 
Subsidiary of Great West S l e d  Industries 
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TABLE 19 

CL{ENT:  B.C. HYDRO 
SAMPLE: "A" 
LAB NO.: 7374 

S I NK-FLOAT  ANALY S 1 S 
1/2" x 1/4" 

NOTE: Refer t o  F l o w s h e e t  I I I 

Birtley  Engineering 
Subsidiary of Great West Steel Industries 
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TABLE 20 

CLIENT: B.'C. HYDRO 
SAMPLE: "A" 
LAB NO. : 7374 

SINK-FLOAT  ANALYSIS 

' A  Dry  Basis 1/4" x 1/8" 
(One Sample Used For Each O f  Nine (9) S.G.'s) I I I CUMUL,ATIVE 1 1 I I CUMU\ATlVE 

S.G. FRACTION WT % ASH % WT % ASH % S.G. FRACTION WT % ASH % WT % ASH % 

7.5 -1.60 

47.6 100.0 72.5 45.0 47.2 +1.60 

27.3 55,O 27.3  55.0 

10.1 -1.70 32.8  67.0 32.8 .67.0 

46.0  +1.70 

42.0 89.8 42.0 89'.8 17.7 -1.90 

48.4 100.0 79.8 22.6 47.4 +1.80 

39.2  77.4  39.2  77.4  15.4  -1.80 

47.4 100.0 77.1 33.0 

47.7  +1.90 '46.2 100.0 82.9 10.2 

NOTE: Refer  t o  Flbwsheet I I I 

Birtley  Engineering - 
Subsidiary o l  Greet West Steel lndusfries 
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TABLE 21 

ACT.UAL SINK-FLOAT  ANALYSIS: 1/4" x 1/8" 

. G .  FRACTION CUMULATIVE  ASH% CUMULATIVE WT..% 

-1.30 11.6 

1.30-1.35 

7.5 

1.35-1.40 

10.1 22.0 

46.2 100.0 +1 .go 

42.0 89.8 1.80-1.30 

39.2 77.4 .I .70-1.80 

32.8  67.0 1.60-1.70 

27 i 3  55.0 1.50-1.60 

21.6 42.6 1.45-1.50 

1.40-1.45 

15.4  30.4 

- 

.- 
37.4  17.7 

- 

- 
A 

c: Dry B a s i s  

NOTE: Refer  to  Flowsheet I l l  

Birtley'Engineering 
Subsidiery of Great Werl Steel lndusfries 
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TABLE 22 

CLIENT: B.C. HYDRO 

'urv' LAB NO;: 7374 
SAMPLE: "A" 

SINK-FLOAT  ANALYSIS 
jr' Dry Bas is 1/8" x 28 M 

(One  Sample  Used  For  Each  Of  Nine (9) S.G.'s) 
I I 

1 1 , 1 CUMUL 1 S.G. FRACTION W T  % ASH % WT % ASH % S.G. FRACTION I WT % 
TlVE ' 1  

-1.40 

1+1,40 I 83.5 I 62.0 IlOO.0 

7.4 I -1.60 1 38.5 

10.5 1-1.70 I 50.4 

55.1 I + I  .go I 18.2 

NOTE:  Refer to Flowsheet I I I 

26.9 I I  38.5 26.9 

81.1 1100.01 53.2 

Birtley  Engineering 
Subsidiary of Grear West S l e d  Industries 
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TABLE 23 

ACTUAL 5 INK-FLOAT  ANALYSIS: 1/80' x 2 8 ~  

S . G .  FRACTION CUMULATIVE  ASH% CUMULATIVE WT.% 

-1.30 

14.2 16.5 1 . % - I  .40 

10.5 10.5 1.30-1.35 

7.4 4.4 

1.40-1.45 17.6 20.7 

1.45-1.50 

47.0 81.8  1.80-1.90 

44.0 74.1 1.70-1.80 

34.4 50.4 1.60-1.70 

2 6 3  . , 38.5 1.50-1.60 

21 .2  27.8 

100.0 53.2 

~ 

' + I  .90 
- 

5: Dry B a s i s  

NOTE: R e f e r  t o  F l o w s h e e t  I l l  

Birtley  Engineering 
Subsidrary of Great West Steel lnduslries 
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TABLE 24 

W' 

I~ SINK-FLOAT ANALYSIS 

I J. Dry Bas is  28 M x 100 M 

I '  (One Sample  Used For Each O f  N ine (9)  S.G.'s) 

r:::; , 1 Nil 1 1 1 25.9  20.5 25.9 20.5  -1.60 

100.0 62.8 100.0 62.8 61.8 100.0 71.1 79.5 +1.60 

-1.35 

+ I .  35 

+ I .  40 62.3 100.0 63.7  97.4 
.- 

-1.45 15.8 6.0 15.8 6.0 

-1.70 

41.5 41.0 41.8 41.0 -1.80 

62.5 100.0 74.'1 71.0 + I  .70 

34.0 29.0  34.9 29.0 

+ I  .80 62.6 100.0 . 77.1  '59.0 

-1.90 50.9 60.1 50.9 60.1 
- 

+ I  .45 62.9 100.0 8:l 39.9 '1.90 62.5 100.0 65.5 94.0' 

-1.50 

+ I .  50 

NOTE: Refer to Flowsheet I I  I 

Birtley  Engineering 
Subsidjary of Great  West  Steel  Industries 
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TABLE 25 

W 

CLIENT: 8. C. HYDRO 
SAMPLE: “A“ 
LAB. NO. : 7374 

ACTUAL  SINK-FLOAT  ANALYSIS: 2 8 ~  x 100~ 

S.G. FRACTION CUMULATIVE  ASH%  CUMULATIVE WT.% 

-1.30 

50.9 60.1 1.80-1.90 

41.8 41 .O 1.70-1.80 

34.0 29.0 1.60-1.70 

25.9 20.5 1.50-1.60 

17.0 10.7 1.45-1.50 

15.8 6.0 1.40-1.45 

11.5 2.6 1.35-1.40 

- - 1.30-1.35 

- - 

+ I  .go 62.9 100.0 

* Dry B a s i s  

NOTE:  Refer to Flowsheet I I I 

Birtley  Engineering 
Subsidiaw of Great West Steel lnduslries 
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TABLE 26 

I 
I -C Dry Basis 

S.G. FRACTION 

-1.30 

1.30-1.35 

1.35-1.40 

1.40-1.45 

1.45-1.50 

1.50-1.60 

k d  , '  

1.60-1.70 

1.70-1.80 

1.80-1.90 

+ I  .go 

CALCULATED  SINK-FLOAT  ANALYSIS 
2" x 1" 

WT % ASH % 

18.1 

16.3 

20.3 8.9 

7.9 

26.6 

12.4 40.0 1 

5.3 

81.2 4.2 

72.2 I O .  1 

65.9 6.8 

51.8 8;4 

45.5 

9.5 93.9 

CUMULATIVE 
WT % ASH % 

18.1 I 7.9 

27.0 I 12.0 

43.3 I 17.5 

55.7 I 22.5 

69.4 

31.2  76.2 

27.8 

86.3 I 36.0 

90.5 I 38.1 

100.0 43.4 

Birtiey.  Engineering 
Subsidiary of Great Werr Steel lndusrries 



C L I E N T :  B.C. HYDRO 
SAMPLE: "A" 
LAB NO. : 7274 

TABLE 27 

* Dry Bas i s  CALCULATED  SINK-FLOAT  ANALYSIS 
1 "  x 1/2" 

S. G .  FRACT I ON WT % 

-.I . 30 14.6 

1.30-1.35 1 0 i 3  

1.35-1.40  11.9 

1.40-1.45 '10.8 

1.45-1.50 14.4 

1.50-1.60 7.5 

1.60-1.70 9.3 

1.70-1.80 9.9 

1.80-1.90. 6.8 

+1 .go 4.5 

CUMULATIVE 
ASH % WT % . I  AS,H % 

7.4 1 14.6 I 7.4 

25.5 I 36.8 I 16.5 

37.2 I 47.6 I 21.2 

63.7 I 78.8 1 34.6 

78.5 I 88.7 1 39.5 

92.9 [ 95.5 [ 43.3 

96.6 45.7 100.0 

Birtiey Engineering 
Subsidiary of Gmar Werr SteellndoStrier 
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CLIENT: B.C. HYDRO 
SAMPLE: "A" 
LAB NO.: 7274 

TABLE 28 

* Dry Basis 

S.G. FRACTION 

-1.30 

1.30-1.35 

1.35-1.40 

1.40-1.45 

1.45-1.50 

1.50-1.60 

1.60-1.70 

1.70-1.80 

1.80-1.90 

+ I  .go 

CALCULAIED  SINK-FLOAT  ANALYSIS 
1 /.: - 

WT % - 
17. I - 
7.1 

- 
13.2 

7.6 

1.2 

- 

- 
16.9 

7.4 

8.6 

10.3 

10.6 

x 1/4" 

.CUMULAT I V E  
ASH % ASH % WT % 

8.2 I 17.1' I 8.2 
~~~~ 

17.1 10.8 24.2 

27.5 

19.8 45.0 35.0 

16.7 37.4 

39.4 1 46.2 ' 1 20.3 

46.8 1 63.1 I ' 27.4 

w .' 

Birtley Engineering 
Subsidiary o f  Greaf West Steel Industries 



CLIENT:   B.C.  HYDRO 
SAMPLE:  "A" 
.LAB  NO.: 7274 

TABLE 29 

D r y  Basis CALCULATED S INK-FLOAT  ANALYSIS 

1/4" x 1/8" 

CUMULAT I VE' 
S . G .  FRACTION WT % I AS.H % ASH % WT % 

-1.30 11.6 

1.30-1.35 10.4 

1.35-1.40 8.4 

1.40-1.45 7.0' 

1.45-1.50 5 :2 

1.50-1.60 12.4 

1.60-1.70 12.0 

1.70-1.80 10.4 

1.80-1.90 12.4 

+1 .yo 
100.0 I 48.0 ~ j 92.0 . 10.2 

Birtley  Engineering 
Subsidiarv 01 Great West Steel Industries 
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TABLE 30 

CLIENT: B.C. HYDRO 
SAMPLE: 
LAB NO. : '7274 

"A" 

kd 

A Dry Basis CALCULATED  SINK-FLOAT  ANALYSIS 
I /@' '  x 28M 

S.G. FRACTION  WT % ASH % 

4.4 

1.30-1.35 6.1 

-1.30 

1.35-1.40 6.0  20.5 

1.40-1.45 ' 4.2 

1.45-1.50 7.1 31.7 

1.50-1.60  10.7 I , :::: 
1.60-1;70 11.9 

1.70-1.80 23.7 65.8 

CUMULATIVE 
W T  % ASH % 

4.4 7.4 

10.5 12.0 

16.5 15.1 
- 

20.7 17.6 

27.8 21.2 

38.5 26.9 

50.4 33.0 

74.1 43.5 

81.8 47.0 

Birtley Engineering 
Subsidiary of Great Welt Steel Industries 
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TABLE 31 

:H. e. H Y D R O  SAMPLE A L.AB.  7 ,374 2"  x 

--DI RECT-- --CUM FLOATS" 

28M 

--CUAi SINKS-- +-Os 1 DISTR 

WT> CUM KT> S INK !U 
S.G. WT> ASI.I> ASI-I TT ASHTT WT> ASI-l> ASI-I> WT> ASH> 

I 2  3  4 5 6  7 8 9 10 

1.30 10.71 7.68 .82 .E:2 10.71 7.68  47.90 89.29'53.64 

1.35 8.04  17.44 1.40 2.22  18.76 l l . 86  46.49 81.24 57.23 

1.40 9.66 2.4.63 2.38 4.61 28.42  16.20  44.11 71.58.61.63 

1.45 7.34 34.18 2.51 7.11 35.76 19.09 41.60  64.24  64.76 

1.50 7.24  40.19  2.91  10.02  43.00  23.31  38.69  57.00  67.88 

'1.60 10.80 46.24 5'.00 15.02 5.3.80 27.92  33.70  46.20  72.95 

1'.70 10.24 57.76 5.91 20.93 64.'04  32.69  27.78  35.96  77.27 

1.80 15.48  67.86 10.51  31.44 79.52  39.53 17.28 20.48  84.38 

1.90 8.13  81.65  6 .64 38.07 87.65 43.4.1 10.64 12..35 86 .17  

9.99  12.35  86.17  10.64.48.72100.00  48.72 0.00 .00 0.00 

S.F. WT> 

11 12 

I .30 0.00 

1.40 32.29 

I .50.  25.38 

I .60 21.04 

1.70  25.72 

1.80 23.61 

1.90 0.00 

2.00 0.00 

2.10 0.00 

2.20 0.00 

HIKTLEY ENGINEERING 
20/07/76 

. .  
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THE CLASSICAL WASHABILITY CURVES 

A Primary  Curve 

8 Clean Coal  Curve 

C Discard Curve 

D  Specific  Gravity  -Yield  Curve 

E +- 0.1 S. G. Distribution Curve 

. .  

n 
C 
Ir 
s 
3 
$ 
v, z 
u) 
x 

. .  

BIRTLEY  ENGINEERING  (CANADA') LTD. 
COAL SCIENCE 8 MINERALS  TESTING 

CLIENT 6. C.HYDR0 ~ LAB 7374 
ADIT/SEAM NO. SAMPLE A 2" X 28 M 

.DATE JUL. 21 / I976 
SlGN,ED K. M. f,Au 

I 

Y, 
Ul 

I 

W 
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TABLE 32 

CL IENT:  B.C. HYDRO 
SAMPLE: "A" 
LAB NO.: 7274 

-C Dry Basis 

S.G. FRACTION 

-1.30 

1.30-1.35 

1.35-1.40 

1.40-1.45 

1.45-1.50 

1.50-1.60 

1.60-1.70 

1.70-1.80 

1 .ao-1 .go 

+ I  .go 

CALCULATED S INK-FLOAT  ANALYS I S 
28M x IOOM 

WT % ASH % 

NO ANALYSIS WAS  DONE 

NO ANALYSIS WAS  DONE 

2.6 11.5 

3.4 

25.4 4.7 

15.9 

56.1 12.0 

46.0 8.5 

35.5 9.8 

19.1 75.6 

39.9 95.0 

CUMULATIVE 
WT % ASH % 

IN T H I S   S I Z E  'RACTION 

IN T H I S   S I Z E  -RACTION 

2.6 11.5 

6.0 14.0 

10.7 19.0 

20.5 26.9 

29.0 32.5 

41 .O 39.4 

.60.1 

68.5 100.0 

50.9 

Birtley Engineering 
Subr;d;ary of  Great West Steel Industries 



- 57 - FIGURE 10 

-1 
-3/4" x 0 Raw  Coal 

50.5 % Ash 1 60. 1% Wt. 

44.9% Ash 

6349 BTU 

t28 mesh 

43. 1 % Wt. 

32.4 % Ash 
8046 BTU 

8. 1 % Wt. 

38.3 Y o  Ash 

7450 BTU 

-65mesh 

I I 22.9% Wt: 1 

OVERALL YIEL D = 1 = 51.2 (3 33.3 Ash, 7952 BTU 
LEGEND: 

0 C/RCU/T YIELD % 

W€/GHJ % 

ASH CON TENT (k%?&?Xm (Dr Basis) A1 1 figures a r e   o n  "Dry Basis"  

a BIRTLEY ENGINEERING (CANADA\ LTD. 

' i t le 
PLANT  BALANCE 
B.C. HYDRO SAMPLE "A" 
WASH  H.M. S.G. @' 1.65 
LAB NO. 7365 

_. . . .. . . . . .. . 

Date 

Drawn 

... .~ 
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TABLE 33 

BIRTLEY E N G I N E E R I N G  (CANADA)  LTD. 

Coal Science & M ine ra l s   Tes t i ng   D iv .  

BULK WASHING DATA” @ 1.65 S.G. - 

A D I T  Sample “A“ LAB. NO. 7365 DATE OF WASH June 17, 1976 

Raw Coal Ana lys i s :  A.D.M. - 2.&Ash% 50.5 F . S . I .  N.A. H.G.I. 63 (adb) 

De l i ve red  B u l k  Weight - M e t r i c  Tons 

Washed Weight 6.807 M e t r i c  Tons 

9: All weigh t  and analyses  are  on #XaC!&X8Car Basis  
un less   o the rw ise   i nd i ca ted .  

NOTE: N.A. = Non A g g l u t i n a t i q g  

Birtley Engineering 
Subridiarv of Great Wesr Steel Industries 
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TABLE 34 

- BULK WASHING DATA 

HEAVY MEDIUM CIRCUIT. 

ADIT Sample "A" LAB. NO. 7365 

1. S.G. o f  Separation25 

. .  2. Feed  Ash  Content 44.9 % 

3. Clean  Coal Estimated Weight 2.810  M.T. 

4. Clean Coal  Analysis - Ash  32.4 % 

5. Reject  Estimated Weight 1.283  M.T. 

6.. Reject Analysis - Ash - 76.5 % 

7. Estimated  3/4" X 28M in Circuit 4.093 M.T.  60.1 )-- Wt.% 

8 .  Yield  Clean  Coal  (Weighted): -3- 
. .  

3 + 5  68.7 % 

wid 9. Yield Clean Coal - 
. (Calculated Ash Balance) - 6 - 2 

?7=T 71.7 % 

Yield, Wt, and Ash figures  are  on dry basis. 

W '  
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TABLE 35 

- BULK WASHING DATA 

WATER ONLY  CYCLONE CIRCUIT 

AD I T  Sample "A" LAB. NO.  7365 

1 .  Vortex  Finder  Clearance (VFC) 8.89 C M  3 I / ?  Inches 

2 . '  Feed Pressure 1.4 

3. Feed Rate 2 3 . 2  . M /Hr .  8.5 LG/Min. 

4 . ~  Feed Pu lp   Dens i ty  150-180 g/l. 15-18 Sol i d s  W/V 

5. Sample Analysis:-   Dry  Rasis 

I_ 

KGICM' 2.0 P.S. I .  
. .  

3 - - 
" 

6. Y i e l d  - T o t a l  W.O. Cyclone Ci rcu i t  = 77.6 

7. Es t .   Y ie ld  o f  28 X 65 Mesh Coal = 8.1 
(as % of 28 Mesh X 0 Feed) 

8. Es t . '28M X 0 i n  c i r c u i t   ( P l a n t  Feed - HM Products) 2.714 M.T. 39.9 % 
" 

J: Thickner  Cyclone  Overf low 

Eirtley  Engineering 
Subridiarv of Gresr Wel l  S led lndusfrier 
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TABLE 36 

- BULK WASHING DATA 

AD IT Sample "A" LAB. NO. 7365 DATE  OF WASH June 17, 1976 

a) Raw Coal 

Ash % - - 50.5 

Est  i ma ted  Washed W t  . - - 6.807 M.T. 

b). Heavy  Media C i r c u i t  

Est imated  Propor t i .on  o f  +28  Mesh i n  Feed = 60.1% 

E f f e c t i v e  S.G.  :: 1-65 

Raw Feed 44.9 %Ash 

Clean  Coal  32.4 %Ash 

Re jec t  76.5 %Ash 

C a l c u l a t e d   Y i e l d  = 71 e 7  

Weighed Y i e l d  = 68.7 

Raw Feed 62.4  %Ash 

Overf low 60.2  %Ash 

Underf 1 ow 70.0 %Ash 

Ca lcu la ted  Y ie ld  = 77.6 

% o f  +65 Mesh i n  O/F = 26.0 

Sieve Bend Overf low 38.3 %Ash 

Wt %, Ash %, Y i e l d   a r e   o n   d r y   b a s i s .  

Birtley  Engineering 
Subsidiary o/ Great West Steel Indurrrieies 
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CLIENT: .B.C. HYDRO 
SAMPLE: "A" 
LAB NO.: 7365 TABLE 37 

I PLANT WASH SAMPLES 

% RM 

F.C. % S. % BTU/LB 
- - 5079 35.9 
- - - 
- - 6349 

30.7  0.84  7292 
26.4  28.3  0.77 6709 

CALC. 
FACTORS 

a i r   d r y   b a s i s  

as   rec 'd   bas i s  

d r y   b a s i s  

a i r   d r y   b a s i s  

as   rec 'd   bas i s  

d r y   b a s i s  

a i r   d r y   b a s i s  

as   rec 'd   bas is  

d r y   b a s i s  

a i r   d r y   b a s i s  

as   rec 'd   bas i s  

PLANT  PRODUCT 

Heavy 

Media 

Feed 

H.M. 

Clean  Coal 
@ 1.40 S . G .  

H.M. 

Clean  Coal 
@ 1.65 S.G. - I - x " j x . 4  j 32.7 j 34.9 j 1.23 j 8046 

H.M. 

Re jec t  
@ 1.65 S . G .  

Water  Only 
Cyc 1 one 
Feed 

d r y   b a s i s  I 
Water  Only 
Cyc 1 one 
Overf low 

a i r   d r y   b a s i s  I 

a i r   d r y   b a s i s  Water Only 
Cyclone 
Underf low 

Si eve 
Bend 
Overf low 

d r y   b a s i s  

a i r   d r y   b a s i s  : 

dry   ba 's is  

a i r   d r y   b a s i s  

d r y   b a s i s  

S i  eve 

Underf low 
Bend - I - I - 1 - 1 - 1 - 1 -  

I I I I 

Thickener 

Sol i d s  
a i r   d r y   b a s i s  1 ' d r y   b a s i s  

I w , !  (F igures   in   paren theses   a re   taken  f rom Ash-BTU Curve) 

Birtley Engineering 
Subsidiary o l  Greal West Steel lnduslries 
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TABLE 38 

C L I E N T :  B.C. HYDRO 
SAMPLE: "A" 
LAB NO. 7365 

I SIZE  AN0  S INK-FLOAT  ANALYSIS - PLANT PRODUCTS 

S I Z E   A N A L Y S I S  OF W.O.C. OVERFLOW 

S I Z E  FRAC'I'ION I WT % CUM  WT % 

211.4. 

75.6 I 100.0 

24.4 
. .  

SINK-FLOAT  ANALYSIS: +'65M W.O.C.  OVERFLOW 

WT % CUM WT % 
41.2 

58.8 100.0 

S I Z E   A N A L Y S I S  OF W.O.C.  UNDERFLOW 

S I Z E   F R A C r I O N  w T %  CUM WT % 

+ 65 M 53.6 
100.0 

53.6 
46.4 

I SINK-FLOAT  ANALYSIS: + 65 M W.O.C. UNDERFLOW I 
S . G .  CUM  WT % WT % 

w - 1.65 13.4  13.4 
+ 1.65 100.0 86.6 

SINK-FLOAT  ANALYSIS: H.M. C.C. (- 1.65 S . G . )  

I S . G .  I WT % I CUM  WT X I 

I SINK-FLOAT  ANALYSIS: H.M. RE-JECT (e 1.65 S . G . )  I 
S.G. k" 0.3 

WS % . 1 , CUMo!4: % 1 
". 

- 1.65 
+ 1.65  99.7 100.0 I 

. . .  

Birtley  Engineering 
Subrid;ary of Great West S l e d  IndurnieS 
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CLIENT:  B.C. HYDRO 
SAMPLE: 1 1 ~ 1 '  

LAB NO.: 7365 
ANALYSIS OF 

CLEAN COAL ( C . C .  @ ' 1 . 6 5  + Sieve Bend  Overf low) 

TABLE 39 

' P R O X I M A T E  

A.D.M. % 

a i r   d r v   b a s i s .  29.2 40 1.48 6343 26.8 26.0 25.3 21.9 
~ 13.5 

MOIST.  % .H.G.I. COAL BTU/LB  FC 7, V M  % ASH % RM % 
S.G. OF EQU I L. 

- 32.4 5487 23.2 22.5  21.9 ' 

- - - a s   r e c .   b a s i s  
- - 32.4 33.3 34.3 8122 - - d r y   b a s i s  

ASH FUSION  TEMPERATURES  (OF)  SULFUR FORMS ( a d b )  I ~~ 

1S.G. OF I 
~~ 

I 

I IN IT IAL  I SOFTEN- I HEMISPHER-I I TOTAL ISULPHATE I SULFIDE I ORGANIC 

. .  

I ASH I ATMOS. I DEFORM. I ING I ICAL I FLUID I S  % 1 s % 1 s 1 s % I 
2.59  2650+ 2540 O x i d .  - . 1 - 1 1:08 I 0:14 I 0:36 1 0.78 1 
- 2600  2620 2330 I 2560 Red. 

w 
MINERAL  ANALYSIS OF A S H  1 

0.82  0.82 1.91 3.08 8.22 I 25.16 I 55.98 11.69 I T r a c e 1  1.49 1 0.031 0.10 

ULTIMATE  ANALYSIS 

% H20 % C  % H   % N  % ! ;  % ASH 

17.76 38.10 4.86 0.71 1.08  25.82 11.67 0.01  0.53  0.04 

TEST TABLE 51 WATER SOLUBLE  ALKALIES 

D I L A T .  
MAX.  

a s  % N a 2 0 :  
TEMP " C  % % G.  NO. , .  

.N.A. NO REACT IV I n  0.04 

Birtley  Engineering 
subrnlrary o l  Great West Steel Indurtri8s 
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TABLE 40 

CLIENT: B.C. HYDRO 
SAMPLE: "A" 

. LAB NO.: 7365 

[ 
ASH FU510N  TEMPERATURES ( O F )  

,/--"- SAMPLE DESCRIPTION 

H.M.  C.C.  @ 1.40 S.G. 

H.M. C.C.' 9 '1.65 S.G. 

I Sieve Bend Over f low 

\1 

INITIAL 
ATMOS FLUID HEMISPHERICAL  SOFTENING DEFORMATION 

O x i d i z i n g  2520 2490 2300  2460 

Reducing 2320 I 2360 2290 21 70 

O x i d i z i n g  I 2640 I 2650+ I - I -  
Reducing I 2400 - 2650+  2650 

O x i d i z i n g  

2620 1 2650 2580 Reducinq 1 2290 

- 2650+ I - ' 2500 

. .  

Birtley  Engineering 
Subsidiary oI Gmal Werl Steel Industria 



M I N E R A L  ANALYSIS O F  ASH 

SAMPLE 

0.10 1.48 Trace 0.69 54.86 26.92' 0.03 8.36 3.22 1.99 0.77 0.82 H.M. C.C. 

-0.25 2.50 Trace 5.07  51.52 23.46 0.03 5.04 I 7.36 0.75  12.49 
l.'l2 

(9 1.40 
H.M. C.C. 

%V205 %Ti O2 
%P205 

% S o  %SiO, %A1203 %Mn304 
%Fe 0 %CaO %MgO %K20 %Na20 2 3  3 

(9 1.65 

S.B.O. 
0.69 0.07 1.41 Trace 2.92 56.68 26.16 0.03 5.86 2.94 1.82 0.88 

A11 results  done on dried basis 

.. 
Eirtley Engineering 
Subsidiary of Great West Steellndvrtrier 





TABLE 42 

CLIENT: B.C.  HYDRO 
SAMPLE: "6" 
LAB NO. : 7368. 

SIZE'AMALYSIS: 

adb 
db 

adb 

db 

adb 

db 

adb 

db 

(adb) Air Dry  Basis  (db)  Dry  Basis 

w ASH FUSION TEMP. ( O F ) :  IOOM x 0 

Oxid. - 
Red uc . 2650+ - - 

- - 

> 

d.b. = d r i e d   b a s i s  

a.d.b. = a i r   d r i e d   b a s i s  

Birtley'fngineering 
Subridimy a/  Great West Sfeel  lndoslries 
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TABLE 43 

CLIENT: B.C. HYDRO 
SAMPLE : "B" 
LAB NO.: 7368 

SINK-FLOAT  ANALYSIS (Dried B a s i s )  
4" x 112'' 

CUMULATIVE 
S.G. FRACTION  ASH % W T  % ASH % 

- I  .30  2.3  2.3  2.3 

4.1  9.8  3.7 

1.35-1.40  10.6  9.6  20.4  6.8 

1.40-1.45  29.2  13.3  49.6  10.6 

1 . % - I  .50 21.1 21.5  70.8  13.9 

1.50-1.60  6.5.  33.0  77.3  15.5 

1.60-1.70  2.8  36.1 80.1 16.2 

1.70-1.80 

1.80-1.90 

1.90-2.00. 63.7 

2.00-2.10 2.4  70.5  90.5 21.1 

2. 10-2.20 3.0  76.3  93.5  22.8 

+2.20 76.8 100.0 26.4 
- 

Birtley  Engineering 
Subsidiary 01 Greal We01 Sleel lndurcrier 
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TABLE 44 

CL IENT:  B.C. HYDRO 
SAMPLE: I ' B "  

LAB NO.: 7368 

'*g 
. .  

SINK-FLOAT  ANALYSIS (Dried Basis) 
1/2" x 28 M 

S.G. FRACTION 

9.4 

3.7 2.10-2.20 

5.9 2.00-2.10 

7.4 1.90-2.00 

5.9 1 .80-1.90 

1 1  .,5 1.70-1.80 

10.6  1.60-1.70 

16.0 1.50-1.60 

7.4 1.45-1.50 

3.1 1.40-1.45 

3.9 1 .35- 1 .'40 

10.7 1.30-1.35 

4.5 -1.30 

CJT % 

- 

+2.20 
-~ 
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TABLE 45 

CL IENT:  B.C. HYDRO 
SAMPLE : "8" 
LAB NO;: 7368 

W 

SINK-FLOAT  ANALYSIS (Dried B a s i s )  
28 M x 100 M 

CUMULATIVE 
S.G. FRACTION ASH % WT % ASH % 

I 

-1.30 N i  1 - - - 
1.30-1.35 N i  1 - .. - 
.1.35-1.40 2.6 6.5 2.6 6.5 

1.40-1.45 4.7 9.8 7.3 8.6 

1.60-1.70 

' 40.5 1'. 70- 1.80 41.2 24.5 

31.7 32.3  20.1 

1.80-1 .YO 

1 .yo-2.00 

1 ;:; ' 1 64.7 I 78.3 I 40.0 

2.00-2.10 

2.10-2.20 70.7  85.0  42.4 

+2.20 15.0  76.9 100.0 47.6 

Birtley Engineering 
Subsidiary oI Freest West Steel Industries ', 
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TABLE 46 

CLIENT: B.C. HYDRO 

LAB NO.: 7368 
SAMPLE : "B" Raw Coal  crushed to  -3/4" and screened '@ 28M , 

S I Z E  ANALYSIS 

S I ZE FRACT 1 ON 

314" x 28 M 

RM % ASH % CUM WT % CUM ASH % 
12.8 . I 29.9 97.3  29.9 

34.3 97.3  34.3 

28M x 0 
12.8 1 42.8 I 100.0 30.2 

2.7 I I 49.1 I 100.0 34.7 

SINK-FLOAT  ANALYSIS 
(Dr ied  Basis)  TABLE 60 

S . G .  FRACTION 

-1.40 

+l. 40 

-1.50 

+ I .  50 

-1.60 

+ I .  60 

-1.70 

+I  .70 

-1.80 

+1.80 

WT % ASH % ASH X 

40.9 I 14.9 1 40.9 I 14.9' 

59.1  46.4 100.0 33.5 

57.7  19.4 57.7  19.4 

42.3 . 56.9 100.0. 35.3 

15.8  69.9 100.0 34.3 

(adb) Air Dry.Basis  (db)  Dry  Basis 

db 

b 
db 

b 

w 
Birtley  Engineering . , 

Subsidiary of Great West Steel Industries 
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TABLE 47 

CLIENT:  B.C. HYDRO 
SAMPLE: "B" Raw Coal crushed to  -3/4" and screened @ 28M 
LAB NO.: 7368 

1 1 
SINK-FLOAT  ANALYSIS (Dried B a s i s )  

3/4" x 28M 
I I I 

S.G. FRACTION 
CUMULATIVE 

ASH % WT % A S H  % 
I 

1.60-1.70 48.6  81.9  26.6 

1.70-1.80 63.2  84.2  27.6 

+ I .  80 1 15.8 1 69.9 I ' 

100.0 34.3 

ASH FUSION TEMPERATURES FLOATS e 1.40 s .G. I 
ATMOS.  DEFORMATION  SOFTENING 

Oxid. 

F L U I D  . HEMISPHERICAL 
I N I T I A L  

2550 26 1.0 2580 

Birtley  Engineering 
Subsidiary 01 Great West Steel lndurtries 
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TABLE 48 

E. C. I4YDIIO . SAMPLE H LhH.736,13 3 / 4 "  X 28A1 

1 2 3 4 !5 6 - 7  8 Y 10 1 1  . 12 

'.1.40  40.90 14.90 6-09 6.03 40.90.14.90 2 8 - 2 1  59.10 47.72  1.40 0.00 

1.50  16.80  30.40 5.11 11.20 57.70 19.41 23.10 42.30 54.61 1.50  30.30 

w .I .60  13.50  40.00  5.40  16.60  71.20 23.32 17.70  28.80  61.45 1.60 24.20 

1.70 10.70  48.60  5.20  21.80 81.90 26.62  12.50 18.10 6Y.05 1.70  13.00 

1.80 2.30 63.20  1.45  23.24  84.20  27.62  11.04  15.80 6Y.90 1.80 0.00 

9.99 15.80 69.90 11.04  .34.33100.00  34.30 0.00 .OO 0.00 1.90 0.00 

BIRTLEY E N G I N E E R I N G  ; 

20/07/76 
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.THE  CLASSICAL.  WASHABILITY CURVES 

. .  

A Primary  Curve 

B Clean Coal Curve 

C Discard  Curve 

D Specific  Gravity  -Yield  Curve 

E t 0.1 S. G. Distribution  Curve 

n s 
s 
f 
s c 
k? 

v 
I 

z x 
Ln 

I 

n 
li) 
c 
P m 

- 

- 

BIRTLEY ENGINEERING (CANADA) LTD. 
GOAL SCIENCE 8 MINERALS  TESTING 

CLiENT 

SIGNED K. A. &?d 
JUL. 21 /I976 DATE 
SAMPLE B 3/4" X 28M ADIT/SEAM NO. 

8. C. HYDRO ~ LAB 736% 
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TABLE 49 

. .  

8 .  c. I-IYDRO SAMPLE R LAB.  7 3-15 281.4 x I OOM 

--DIHECI"- "CUM FLOATS" --CUM SINKS-- +-0. I DISTR 

. .  !IT> CUM WT> S INK talT 
S.G. WT> ASH> AS11 IT ASI.I?T WT> ASH> /\St!> WT> ASH> S.G. WT> 

. .. 
I 2 3 .4 . 5  6 .7 8  9 I O  I . I  12  

1.40 ' 3 .60  10.10 .36  .36 3.60  10.10 50.34'96.40  52.22  1.40 0.00 

1.45 4 J O  14.30  .67  1.04  8.30  12.40  49.67  91.70  54.16  1.50 25.40. 

1 .50 6. I O  22.40  1.37  2.40  14.40 16.60 48-30 85.60  56.42 I .60 .24.50 

1.60  14.60 27.60 4.03  6.43 29.00 22.18 44.27  71.00'62.35 1.70 21.70 

1.70 9.90 42.20 4.18 10.61 38.90  27.27  40.09  61.10.65.62 1.80 31.00 
" . 

-. 1.80 11.80 50.10  5.'91'l6.52  50.10  32.59  34.10  49.30  69.33  1.90 0.00 

1.90 19.20  59.50 11.42 27.95 69'.90  39.98 22.76  30.10  15.60 2.00 0.00 

9.99  30. I O  75.60  22.76  .'50.7O100.00  50.70 0.00 .OO 0.00 2. IO 0.00 
-.. 

I3IRTLEY ENGINEERING 
20/07/76 
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THE CLASSICAL WASHABIL'ITY  CURVES . . -  

90. . . I O  

50 - 60 

ASH  CONTENT % 

2 2  2 1  2.0 1.9 I.& .. 1.7 . 1.6 1.5 1.4 1-3 . I .2 

SPECIFIC  GRAVITY 

A Primary  Curye 

8 Clean Coal  Curve 

C Discard Cu.rve 

D Specific  Gravity  -Yield  Curve 

E +- 0.1 S. G. Distribution  Curve 
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TABLE 50 

' CL IENT:  B.C. HYDRO 
SAMPLE: l 'B' '  
LAB NO.: 7368 '*v" 

, .  
ANALYSIS OF 

HEAD RAW 

r 

P R O X I M A T E  S.G. OF EQUIL .  
A.D.M. % MOIST.  % H .G. I .  COAL BTU/LB FC 2; VM % ASH % RM % 

~ 

19.8 
as   rec .   bas i s  

a i r   d r y   b a s i s  38.0 41 1.57 6819 27.3 29.9  30.3 12.5 - - - 
d r y   b a s i s  - - - 7793> 31.2  34.2 34.6 - 

- 5469 21.9 24.0 24.3 29.8 - - 

ASH FUSION TEMPERATURES ( "F )  SULFUR FORMS (adb) 

S.G. OF 

2650+ Oxid. 2 - 6 2  

S %  S %  S %  s % F L U 1 0  l C A L  I NG DEFORM. ATMOS. ASH 
ORGANIC SULFIDE SULPHATE TOTAL HEMISPHER-  SOFTEN- I N I T I A L  

- 0.46 0.47 0.01 0.94 - '  - 
- .. R e d .  

- 2650+ 2650 2620 2500 
- - 

MINERAL  ANALYSIS OF  ASH 

l T i  (pi 1 &J,o)2 1 ps(%d,b) 1 
% H O  % C  % H  % N  :; % ASH D I F F .  ON COAL ON COAL ON COAL 

11.84 40.07 4.32 0.75 0.911 30.57 11.51 0.03 1.38 2.17 

RUHR DILATOMETER  TEST WATER SOLUBLE  ALKALIES 

NO REACTIV ITY 0.03 I 

Birtley  Engineering 
Subsidiary o f  Greal Well Sled hdusfries 



TABLE 51 

w 

CLIENT: B.C. HYDRO 
SAMPLE: "B" 
LAB. NO.: 7375 

adb 

db 

adb 

db 

adb 

db 

adb 

db 

adb 

db 

adb 

db 

ad  b 

db 

adb 

db 

+: adb (A i r   D ry   Bas is )  

:$ db  (Dry  Basis) 
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TABLE 52 

CLIENT: B.C.  HYDRO 

LAB NO.: 7375 
~ 'SAMPLE: "B" 

w 

SINK-FLOAT  ANALYSIS 
9: Dry Bas i s  2" x 1 "  

(One Sample Used For Each O f  N ine . (9 )  S.G.'s) 

. C U M U L A E  
S.G. FRACTION WT % A S H  % WT % A S H . %  

1 

I +l. 30 123.8  76.2 1 34.0. 9.8 1 100.0 23.81 ' 28.2 9.8 

-1.30 
~ 

NOTE: Refer t o  Flowhseet I l l  

Birtley Engineering 
Subsidiary of Gmal W& Sled Induslrierer 



CLIENT:  B.C. HYDRO 
SAMPLE: "B" 
LAB  NO.: 7375 

- 80 " 

TABLE 53 

I Dry Bas is   CALCULA lED  S INK-FLOAT  ANALYSIS  
2" x 1 "  

I S .  G .  FRACT I ON I WT % I ASH % WT % 1 ASH % 
CUMULATIVE 

1 

- 1 . .  30 9.8 23.8  9.8 23.8 

1.30-1.35 12.9 44.1 16.5 20.3 

1.35-1.40 16.5 71.1 22.4 27.0 

1.40-1.45 17.6 78.6 28.0 7.5 

1.45-1.50 19.8 86.1 42.9 7.5 

1.50-1.60 20.5 88.2 49.2 2.1 

, I  1.60-1.70 I 3.4 ' I 55.5 I 91.6 I 21.8 

1.70-1.80 

1.80-1.90  2.6  65.0  95.5 23.5 

+ I  .90 25.6 100.0 69.6 4.5 

NOTE: Refer t o  F l o w s h e e t  I l l  

Birtley  Engineering 
Subsidiary 01 Greaf Wesf Sfeel Industries 



CLIENT: ' B.C. HYDRO 
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TABLE 54 

L 

~~ ~ 

SAMPLE: "B" 
LAB NO.: '  7375 

~~ 

~ ~~~ ~~~~~ ~~~~ ~~ 

.S I NK-FLOAT ANALY S I S 

. '  9: Dry  Basis 1 "  x 1 / 2 1  

(One Sample Used For Each O f  Nine (9)  S.G.'s) 
I I I I I I I 1 I I CUMUL,ATIVE 1 CUMULATIVE 

S . G .  FRACTION WT % ASH % WT % ASH % S . G .  FRACTION ASH % WT % I  ASH % 
I I I I 1 I I I I 
I I I 

-1.30  18.1  7.5 18.1 7 .5  -1.60 87.2  24.7  87.2  24.7 

+ I .  30 81.9  34.3 100.0 29.4  +1.60 . 12.8  67.2 100.0 30.1 

-1.35  40.8  11.6  40.8  11.6  -1.70 91.5  26.3  91.5  26.3 

Cl.35 1 59.21  41.9 (100.0( 29.5 I +1.70 1 8.51 71'.'3 \ 1 0 0 . 0 (  30.1 
61.0  17.1  61.0  '17.1 -1.80 93.7  27.2  93.7  27.2 

39.0  49.2.  100.0 29.6  +1.80 6.1  70.9 100.0 29.8 

-1.45  71.4 20.0 71.4 20.0 -1.90 95.3  27.9  95.3  27.9 

+ I  .45  28.6  54.6 100.0 29.9  +1.90 4.7  72.3 100.0 30.0 

I I I 

NOTE: Refer t o  Flowsheet I l l  

Birtley  Engineering 
Subsidrary of Great Wesf Steel Indusfrier 



CLIENT:  B.C. HYDRO 
SAMPLE: 
LAB NO.: 7375 

ItB" 

TABLE 55 

J- D r y  Basis  CALCULATED  SINK-FLOAT  ANALYSIS 

I "  x 1/21' 

S,G. FRACTION. ' I WT % 
- 

-1.30 18.1 

1.30-1.35 I 22.7 

1.35-1.40 

1.40-1.45 

1.45-1.50 

1.50-1.60 

1.60-1.70 

1.70-1.80 

1.80-'1.90 , 1 1.6 + I  .go 4.7 

NOTE: R e f e r  t o  F l o w s h e e t  I I I 

ASH % ASH % 

7.5 1 .5  18.1 

14.9 11.6 40.8 

: 28.2 17.1 61 .O 

37.0 20.0 71.4 

41.9 22.5 80.6 

51.4 24.7 87 .'2 

58.6 

27.2 93.7 66.6 

26.3 91.5 

1 95.3 

69.3 1 27.9 72.3 100.0 30.0 

Birtley  Engineering 
Subsidiary of Great Wesl Sreel /ndustr;es 
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‘.d 

TABLE 56 
CLIENT: B.C. HYDRO 
SAMPLE: “6” 
LAB NO.: 7375 

SINK-FLOAT ANALYSIS 

. .  

NOTE: Refer t o  Flowsheet I I  I 

Birtley  Engineering 
Subsidiary or Greal WBrr Steel/ndurrrier 
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CL IENT:  B.C. HYDRO 
SAMPLE: "B" 
LAB NO.: 7375 

TABLE 57 

;t Dry Basis CALCULAlED  SINK-FLOAT  ANALYSIS 
1/2" x 1/4" - 

S. G .  FRACT I ON WT % 

-1.30 

23. 1 

16.4 

1.30-1.35 

1.35-1.40 18.5 
- 

1.40- 1 .'45 8.4 

1.45-1.50 6.8 

1.50-1.60  7.6 

1.60-1.70 4.4 

1.70-1.80 6.1 

1.80-1.90 4.3 

+ I .  go 4.4 

'CUMULATIVE 
ASH % WT % ASH % 

I I 

7.5  16.4  7.5 

I 66.4 

33.0 1 ,, 18.2 40.6 73.2 20.3 

80.8 

85.2 24.8 

70.0 I 95.6 1 29.3 

NOTE: R e f e r  t o  F l o w s h e e t  I l l  

Birtley  Engineering 
Subsidrary ol Greaf Werf Steel lndusfrier 
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TABLE 58 

CLIENT: B.C. HYDRO 
SAMPLE: "B" 
LAB NO.: 7375 4 

I S I NK-FLOAT  ANALY S I S 
. .': Dry  Basis 1/4" x 1/8" 

(One Sample Used For Each O f  Nine (9) S.G.'s) 

NOTE: Refer  t o  Flowsheet I l l  

ASH % m WT % ASH % 

24.4  83.2  24.4 

63.9 100.0 33.8 

27.3  84.9  27.3 

- 

69.7 100.0 33.7 

29.1 90.0  29.1 - 
74.4 100.0 33.6 

30.3  92.9 30.3: 

75.2 00.0 33.5 

Birtley  Engineering 
Subsidiary of Great West  Steel  Industries 
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' p u r '  

W 

CLIENT: B.C. HYDRO 
SAMPLE: "8" 
LAB  NO,: 7375 

TABLE 59 

1 A Dry Basis  CALCULATED  SINK-FLOAT  ANALYSIS 
1 - 

S . G .  FRACTION WT % 
- 

-1.30 9.0 
- 

1.30-1.35 19.7 

1.35-1.40 20.5 

1.40-1.45 6.5 

1.45-1.50 6.1 - 
1.50-1.60 14.4 - 
1.60-1.70 8.7 

1.70-1.80 5.1 

1.80-1.90 2.9 

+1.90 7.1 
- 

NOTE: Refer to Flowsheet I l l  

5' '  x 1/8'1 

CUMULATIVE 
ASH % WT % 1 ASH % 

57.7 . I 90.0 I 29.1 

68.6 I 92.9 I 30.3 

75.2 1 100.0 I 33.5 

Birtley  Engineering 
Subsidiary of Great West Steel lnduslries 
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TABLE 60 

er' 

CLIENT:  B.C.  HYDRO 
SAMPLE: "8" 
LAB NO.: 7375 

;k Dry B a s i s  
SINK-FLOAT  ANALYSIS 

1/8" x 28 M 
(One Sample U s e d  For Each O f  N i n e  (9)  S.G.'s) 

S . G .  FRACTION WT % 

-1.-30, 

97.7 +1.30 

2.3 

87.3 +1.35 

12.7 -1.35 

- 1 .'40 22.4 

+ I  .40 77.6 

-1.45 31.4 

+1.45 

47.2 - . I .  50 

68.6 

+ I .  50 52.8 

S.G. FRACTION WT % 

6.5 2.31  6.5  1-1.60 1 57.8 

+ I .  60 42.2 

10.6 
__ 

- 45.7 

14.0 

20.6 I 47.2  120.6 I 
58.2 /100.0 140 .5  1 

NOTE: Refer t o  F l o w  Sheet I l l  

24..9 57.8  24.9 

63.0 100.0 41.0 

29.8  71.8  29.8 

67.0 100.0 40.3 

32.3  79.9  32.3 

72.1 100.0 40.3 

34.4  85.4  34.4 

75.1 ) 1 0 0 . 0 )  40.3 

Birtley  Engineering 
Subsidiary oI Gmsr W e ~ f  S led lndurrrier 



W 
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TABLE 61 

CLIENT:  B.C. HYDRO 
SAMPLE: "B" 
LAB NO.: 7375 

J; D r y   B a s i s   C A L C U L A l E D   S I N K - F L O A T   A N A L Y S I S  
l/8" x 28 M 

CUMULATIVE 
S. G. FRACTION  ASH % WT % ASH % WT % 

-1.30 6 .5  2.3 6 .5  2.3 

1.30-1.35 10.6 12.7  11.5 IO. 4 

1.35-1.40 14.0 22.4 18.5  9.7 

1.40-1.45 16.3 31.4 22.0 9 .0  

W 

1.45-1.50 20.6 47.2 29.1 15.8 

1.50-1.60 24.9 57.8 44.0  10.6 

I .  60-,1.70 29.8 71.8 50.1 14.0 

1.70-1.80 32.3 79.9  54.3 8.1 1 ,1.80-1.90 1 5:: ' 1 % :  :::: I 85.4 1 34.4 1 
+ I  .go 100.0 40.3 I 

NOTE: ' R e f e r  t o  F l o w s h e e t  I l l  

Birtley  Engineering 
Subsdiary of Great West Steel lndurlries 



CLIENT: B.C. HYDRO 
SAMPLE: "B" 
LAB NO.: 7375 

- og - 
TABLE 62 

.5 Dry  Basis 
SINK-FLOAT  ANALYSIS 

28 M x 100 M 

I (One  Sample  Used  For  Each Of Nine (9) S.G.'s) 

CUMULATIVE 
S.G. FRACTION ASH % WT % ASH % WT % S.G. FRACTION ASH % WT % ASH % WT % 

CUMULATlVE 

-1.30 

N i  1 + I .  30 

N i  1 - - - ' 22.2 29.2 22.2 29.0 -1.60 
, -  - - +l. 60 51.0 100.0 62.8 71.0 

1- 12:s 40.0 69.9 40.0 69.9 -1.45 

51.0 100.0 69.9  49.3 + I .  40 .96.4  52.4 100.0 50.9 

-1.90 

+1.45 50.7 100.0 75.6  30.1 +].go 50.4 100.0 53.8 91.7 

-1.50 16.7 14.4 16.7 14.4 

I +1.50 185.6  157.1 1100.0 151 .3  I 

NOTE:  Refer to Flowsheet I l l  

. ' B i d e  y Engineering 
Subsnliarv ol Great West Steel Indurlries 
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TABLE 63 

INKS-- +-0. 1 DISTR 

1 2 3 4 5 6 7 8 9. I O  I I  12 

1.30 10.60 8.16 .87 .87 10.60 8.16 33.47  89.40  37.45  1.30 0.00 

1.35 17.18 13.92  2.39  3.26  27.75 11.72 31.08  72.22 43.04 .I.~o 52.99 
1-40 16.80  22.60 3.80 7.05  44.58  15.82  27.29  55.42  49.24  1.50  28.39 

I .45  8.46  28.37  2.40  9.45  53:04 1.7.82 24.89.  46.96  53.00 1 .60  18.20 

I .50 10.55  34.28  3.62  1'3.07  63.60  20.55.21.27  36.40  58.42  1.70  14.29 

1.60  9.37  46.49  4.36  17.43  72.97  23.89  16.91  27.03  62.56 1.80 9.30 

1.70  8.82  52.00  4.59  22.02  81.79  26.92  12.32 18.21 67.68 1.90. 0.00 

1.80 5.47  57.34  3.14  25.1'6  87.26  28.83  9.18  12.74 72.12 2.00. 0.00 

1.90  3.83  66.56  2.55  27.70 91.09 30.4.1  6.64  8.91  74.51,  2.10 0.00 

9.99 8 . Y I  74.51.  6.64  34.34100.00  34.34 0.00 0.00 0.00 2.20 0.00 

t3 I RTLEY ENGINEERING 
20/07/76 
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THE .CLASSICAL WASHABILITY CURVES 
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CLIENT:  B.C. HYDRO 
SAMPLE: "B" 
LAB  NO.: 7375 

TABLE 64 

* Dry B a s i s  CALCULATED SI  NK-FLOAT  ANALYS I S 

S.G. FRACTION WT % 

-1.30 N i  1 

1.30-1.35 N i  1 

1.35-1.40 3.6 

1.40-1.45 4.7 

1.45-1.50 6.1 

1'. 50-1 .60 14.6 

.1.60-1.70 9.9 

1.70-1.80 32.6 50.7 50.1 11.8 

1.80-1.90  40.0 69.9 59.5 19.2 

+ I  .go 50.7 100.0 75.6 30.1 

NOTE: R e f e r  t o  F l o w s h e e t  I l l  

Birtley  Engineering 
Subridiarv of Great West Steel Induofries 



CLIENT: B.C. HYDRO ' ' 

SAMPLE: "B" TABLE 65 
LAB NO.: 7367 

I 

PLANT PRODUCT 

ieavy 

.led i a 

Feed 

H.M. 

: lean Coal 

@ 1.65 S.G. 

H.M. 

Reject  

@ 1.65 S.G. 

Water  Only 
Cyclone 
Feed 

Water  Only 
Cyclone 
Overf low 

Water  Only 
Cyclone 
Underf low 

S i  eve 
Bend 
Overf'low 

I 

I 

S i  eve 
Bend 
Underf low 

Thickener I 
Sol i ds  

- 93 - 

(F igures   in   paren theses   a re ' tak lsn   f rom BTU/Ash Curve) 

Birtley Engineering 
Subsidiary of Great West Steellndushies 



- 94 - FIGURE 14 

-3/4" x 0 Raw Coal 

34.6 % Ash 

7793 BTU 

"DRY BAS I S" 

I 77.7 % A s h  1 

66.7 6417 BTU 7. 1 % Wt. 

4500 BTU 

I 5.8 % W t .  

17.2 %Ash 

9748 BTU 

r' -65mesh 

6020 BTU 

OVERALL YIELD= A c t u a l  = 65.9%,  21.9 a s h ,  9527 BTU 
L.€GEND : 

0 CJRCUIT Y/EL D % 

WE/GHT % 

ASH CONJENT Ml6W?WXN 
(Dry B a s i s )  

9 BIWTLEY ENGINEERING (CANADA) LTD. 

rille PLANT  BALANCE 
B.C. HYDRO SAMPLE "B" 
LAB NO. 7367 

Date 

I. Drawn 

. . . .. .. .~ . . .. .. .. . . . . , .. .,. . . . ~  . . . . .  ... ... . ....... I " 
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TABLE 66 

BIRTLEY ENGINEERING (CANADA)  LTD. 

Coal Science F, M i n e r a k   T e s t i n g   D i v .  

- BULK WASH 1 NG DATA" 

ADIT  Sample "B" LAB. NO. 7367 DATE OF VASH 22 June, 1976 

Raw Coal Ana lys is :  A.D.M.% 19.8 Ash% 34.6 F.S. I .  - H.G.I. 41 (adb) 

De l i ve red  Bulk Weight Metr ic  Tons 

Washed Weight  5.249  Met r i c Tons 

" " 

" 

;+ AI 1 we igh t  and analyses  are  on &,~,KXEZ#X~D( Dr Basis 
un less   o the rw ise   i nd i ca ted .  

Birtley  Engineering 
Subsidiary of Great Werl Steel  industries 
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TABLE 67 

- BULK  WASHING DATA 

HEAVY M E D I U M  C I R C U I T  

ADIT Sample "B" LAB. NO. 7367 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

.8. 

w 
9. 

S. G. o'f Sepa r a  t'i on 1.64 

Feed Ash Content 35.4 % 

- 

Clean  Coal  Estimated  Weight 3.455 M.T. 

Clean  Coal  Analysis. - P s h  22.3 % 

Reject  Estimated  Weight. '   0.672 M.T. 

Re jec t   Ana lys i s  - Ash - 77.7 % 

Estimated 3/4" X 28M I n   C i r c u i t  4.127 M.T. 78;6 Wt .% 
Yield  Clean  Coal  (Weighted): 3 

" 

. 3  + 5 83.7 % 

(Ca lcu la ted  Ash Balance) - 6 - 2 
. .  rT 76.4 x 

Yie ld ,  Wt and Ash on d ry   bas i s  

Birtley  Engineering 
Subsidiary ol Greaf West Steel lnduitrier 
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TABLE 68 

- BULK WASHING  DATA 

WATER  ONLY  CYCLONE CIRCUIT 

A0 IT  Samp 1 e "0" LAB. NO.  7367 

1 .  Vortex  Finder  Clearance (VFC) 8.89 CM 3 1/2 Inches 

. .  

2. Feed Pressure 1.4 K G / C M ~  20 P.S. I. 

3 .  Feed Rate 23.2 M / H r .  8:5 LG/M i n . 
4 . ~  Feed Pulp  Densi ty  " 100-110 g / l .  10-1 1 Sol i d s  W/V 

5. Sample Analysis:-   Dry  Basis 

. .  
- 

3 

6. Y i e l d  - T o t a l  W.O. Cyc lone   C i r cu i t  = 66.7 

.7 .  ' Es t .   Y ie ld  of 28 X 65 Mesh Coal = 5.8 
(as % of 28 Mesh X 0 Feed) 

8. Est. 28M X 0 i n   c i r c u i t   ( P l a n t  Feed - HM Products) 1 . 1 2 2  M.T. 21.4 % 

-+ Thickner  Cyclone  Overf low 

Birtley Engineering 
Subsidiary of Greaf We51 Steel Industries 
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TABLE 69 

INLK WASHING  DATA 

ADIT Sample "8" LAB. NO. 7367 DATE OF WASH 22 June, 1976' 

a) ' 'Raw Coal 

Ash % - - 34.6 

.. 
Estimated  Washed  Wt. - - 5.249 M.T. 

b), Heavy  Media Circuit 

Estimated  Proportion of +28 Mesh in  Fked = 78.6 
Effective S.G. := 1.64 
Raw  Feed 35.4.  %Ash 
Clean Coal 22.3 %Ash 
Reject 77.7 %Ash 
Calculated  Yield = 76.4 
Weighed  Yield = 83.7 

c) Water-Only Cyclone Circuit - 
Raw Feed 44.0 %Ash 
Overflow 3 6 . 6  %Ash 
Underflow 58.8 %Ash 
Calculated Yield = 66.7 
% o f  + 6 5  Mesh i n  O/F = .  40.5 
S i  eve Bend  0ver.F 1 ow 19.7 %Ash 

Dry Basis 
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W' 

CLIENT:  B.C. HYDRO 
SAMPLE: "B" 
LAB NO. 7367 

TABLE .70 

S I Z E  AND SINK-FLOAT  ANALYSIS - PLANT PRODUCTS 

S I Z E   A N A L Y S I S  OF W.O.C. OVERFLOW 

S I Z E   F R A C T I O N .  . CUM WT % . WT % 

+ 65 M 

100.0 ' 59.5 - 65 M 
40.5 ,110.5 

SINK-FLOAT  ANALYSIS: + 65M W..O.C. OVERFLOW 

S.G. 

- 1.65  83.0 
'+ 1.65 100.0 

S I Z E  FRACTION ~ : :  % 

CUM WT % 
. .  

S IZE   ANALYSIS   OF  W.O.C. UNDERFLOW 

+ 65 M 

- 65 M 100.0 

SINK-FLOAT  ANALYSIS: + 65 M W.O.C. UNDERFLOW 

S.G. 

100.0 51.3 + 1.65 
' .  48.7 48.7 - 1.65 

CUM WT % WT % 

S.G. . I W T  % CUM  WT % 
SINK-FLOAT  ANALYSIS: H.M. C.C. (- 1.65 S.G.) 

- 1.65 91.9 
" 

91.9 
+ 1.65 100.0 8.1 

S.INK-FLOAT  ANALYSIS:, H.M.' REdECT (@ 1.65 S.G.) ___ 
S.G. 

"" 

-" 
- 1.65 
+ 1.65  95.7 100.0 
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TABLE 71 

. ' CL IENT:  B.C. HYDRO 

.d LAB NO.: 7367 
SAMPLE: "B" . .  

ANALYSIS OF 
CLEAN COAL M I X  

P R O X I M A T E  S.G. OF EQUIL.  
A.D.M. % MOIST.  % H .G. I .  COAL BTU/LB FC % VM % ASH % RM.% 

22.5 
as rec. basis 
air  dry  basis 34.2 37 1.42 7339 29.6 30.6 17.7 22.1 - 
dry b a s i s  - - - 9421 38.0 39.3 22.7 - - 

- - - 5688 22.13 23.7 13.7 39.7 

ASH FUSION  TEMPERATUIIES  (OF) 

S %  S %  S %  S % . F L U I D  ICAL  I NG DEFORM. ATMOS. ASH 
ORGANIC SULFIDE  SULPHATE TOTAL  HEMISPHER-  SOFTEN- I N I T I A L  S.G. OF 

SULFUR FORMS 

2.58 2650+ 2650 Oxid. 
- 0.44 0.18 0.05  0.67 - 

- - - - - 2650+ 2650  2630 2510 Red. 

I -  MINERAL  ANALYSIS OF ASH I 
Na20  

so 
S i O z  A1203 Fe203 

CaO MgO K20 3 '2'5 T i O 2  Mn304 V205 ' 
0.73 0.07 0.07 .1.41 0.10 3.67 50.86  29.32 5.86 5.04 2.32 0.45 

J 

ULTIMATE  ANHLYSIS (adb)  (adb) 
% CI 4 co2 % P  % O  (2db) 

% ASH 

0.04 . ,  0.19 0.02 11.98 18.35 

ON COAL ON COAL ' ON COAL D I F F .  

RUtlR DILATOMETELR TEST  TABLE 92 
MAX IMUM  MAX. 

WATER SOLUBLE  ALKALIES 

as % Na 0 
F.S. I .  TEMP O C  TEMP " C  G .  NO. 

2 

N.A. NO REACT I V I T Y  0.02 I 

Birtley Engineering 
Subsidiary of Great West Steel Industries 
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TABLE 72 

CLIENT: B.C.  HYDRO 
SAMPLE: "B" 
LAB NO. : 7367 Lv' 

ASH FUSION  TEMPERATURES  (OF) 

INITIAL 
SAMPLE DESCRIPTION FLU10  HEMISPHERI.CAL  SOFTENING  DEFORMATION ATMOS 

H.M. C.C. @ 1.65 S . G .  O x i d i z i n g  2650+ - 
Reduc i ng 2650+ 

O x i d i z i n g  2370 

2470 2400 2370 2300 Reducing 

2650+ 2500 2450 

- 
_______ - - 

Sieve Bend Overflow 
L 

Birtley Engineering 
Subsidiarv o f  Great West Steel Industries 



MINERAL  ANALYSIS OF ASH 

SAMPLE 

0.13 1.71 0.24  47.92 4.89. 28.12 0.10 5.69 2.651 7.28 0.37 0.49 S.B.O. 

-0.07 1.36 0.27 3.36 51.58 28.57  0.07 2.24 1 4.90 1 5.69 0.82'1 0.45 @ 1.65 
H.M. C . C .  

. %V205 % T i  O2 
%p205 %so 3 %Sio2 %A120, 2 %Mn304 %Fe203 . %CaO %MgO %K20 %Na20 

I 
I - 
0 
h, 

Resul ts  done on a d r i e d   b a s i s .  

-I 
D 
W 
r- 
rn 
U 
W 

Birtley  Engineering 
Sob$d;ary o f  Great Wesf Steel lndurrrier 
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TABLE 74 

CLIENT: B.C. HYDRO 
SAMPLE: IIC" 
LAB NO. : 7370 

adb 

db 
adb 

db 

adb 

db 

adb 

db 

I ASH  FUSION T.EMP. (OF): lOOM X 0 1 

Birtley Engineering 
Subsidiary of Great West Sfeellndurlries 



- 104 - 
TABLE 75 

CLIENT: B.C. HYDRO 
SAMPLE: "C" Raw  Coal  crushed t o  -3/4" and  screened @ 28M , 

LAB NO.: 7370 

\us" 

S I Z E  ANALYSIS 
3 ,  I, 28M 

S I Z E  FRACTION ASH % ' CUM WT % CUM ASH % RM % WT % 

314" x 28 M 1 20.6 81.9 20.6 
26.1 81.4 26.1 

18.1 I 19.0 1 .29.4 100.0 22.2 

18.6 I I 36.3 I 100.0 28.0 28M x . 0  

~~ 

S.G. FRACTION 

+ I  .40 

-1.50 

+ I .  50 

-1.60 

+ I .  60 

-1.70 

+1.70 

-1.80 

+I .80 

SINK-FLOAT  ANALYSIS 
(Dried Basis) 

3/4" x 28M 

T"-- W T  % 

11.9 65.9 

ASH % 

75.5 11.7 

20.5 88.3 

73.8 16.1 

17.9 83.9 

69.9 19.8 

15.8 80.2 

68.5 23.9 

14.3 76.1 

52.8 34.1 

WT % 
CUMULAT l Y E  

ASH % 

65.9 I 11.9 

;i :::: 100.0. 

83.9 1 17.9 

adb 
db 
adb 
db 

Birtley  Engineering 
Sobr;d;ary of Great West Steel Industries 
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TABLE 76 

CLIENT: B.C. HYDRO 
SAMPLE: "C" Raw Coal crushed t o  -3/4" and  screened 69 28 M 
LAB NO.: 7370 1 ~~ , , S,lNK-FL(:l ANALYSIS (Dr ied   Bas is )  

3/4" x 28 M 

CUMULATIVE 
S.G. FRACTION w T %  ASH. % WT % ASH % 

I 

1.40-1.50 

1.50-1.60 43.6 

'W 

I 1 11.7 75.5. 100.0 26.9 I +1.80 

I ASH FUSION TEMPERATURES  FLOATS @ 1.40 S . G .  I 
I I 

Birtley  Engineering 
Subsidiary of Great West Steel Industries 
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TABLE 77 

' .  

8 .  C. HYDRO SAMPLE C LAB. 7370 .3/4" X 28M 

"DIRECT" --CUM FLOATS-- --ClJLj SINI<S-- +-0. I UISTR 

NT> CUM ,PIT> s I NK i"T 
S.G. w b  ASH> ASH TI' ASI-ITT WT> ASH> ASH> WT> ASH>. S.G. WT> 

I 2 3 4 ' 5 -  6 7 8  9 10 I1 12 

1.40 65.90 11.90  7.84  7.84  65.90  11.90  19.06 34.10 55.91  1.40 0.00 

1.50 10.20  2Y.80  3.0h  10.88  7'6.10  14.30 16.02 23.Y0 6-7.05 1.50 14.30 

1.60 4.10  43.60 1 .7Y  12.67.80.20 15.80 14.24 19.80  71.91 1.60 7.80 

'1.70  3.70 6.3.40 2.35 15.C2 83.90 17.90  11.89 16.10  73.84 1.70.  8.10 

1.80 4.40  69.50  3.06  18.07  88.30  20.47  8.83 11.70 75.50  1.80 0.00 

. Y . Y 9  11.70 75.50 .8.83 26.91100.00 26.91 0.00 .OO 0.00 1.90 0.00 

W 

HIIETLEY EEIGINEERING 
20 /07 /76  ~ 



. .  . 

A  Primary  Curve 

E' clean Coal c u r v e  

C  Discard  Curve 

D  Specif ic  Gravity-Yield  Curve 

E f 0.1 S. G. Distribution  Curve 
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TABLE 78 

B. C. HYDRO SAMPLE C I-AB.7376 28M X I O O M  

"DIRECT" --CUM FLOATS-- --CUM SINKS." +-0.1 DISTR, 

WT> CUM w r >  s INK w.r 
S.G. WT> ASH> ASH TT ASHTT WT> ASH> ASH> WT> ASH> 

1 '  2 ,  3 4 5  6  7 8 9  10 

1.30 0.00 0.00 0.00 0.00 0.00 I 36.68100.00  36.68 

I .35 .I I .70  8.60 I .01 I .01. I1 .70' 8.60  35.67  88.30  40.40 

1.40 15.00 14.10 2.12 3.12 26.70  11.69.33.56 7.3.30 45.78 

1.45 16.20 22.60  3.66  6.78  42.90 15.81 29.90  51.10  52.36 

1.50  12.60  32.10  1.04 .10.85 55.50 19.51 25.85  44.50  .58.09 

'1.60 13.40  42.'60 5.71 16.54 68.90  24.00  20.14  31.10  64.77 

1.70.  8.90  52.00  4.63  21.16 7'7.80 27.20 15.52 22.20-69.89 

1.80 7.30 63.30 4.62 2 5 J 8  85.10  30.30 10.89 14.90  73.12 

I .YO 7.80 68.40 5.34. 31.12  92.90  33.50 5.56 7. I O  78.30 

9.94,  7.1'0 78.30  5.56  36.68100.00  36.68 0.00 .00 0.00 

S.G. . WTZ 

I 1  12 

1.30 0.00 

I .40  55.50 

I .50 4.2.20 

I .60  22.30 

1.70 16.20 

1.80 15.10 

1.90 .O.OO 

2.00 0.00 

2.10 0.00 

2.20 0.00 

HIRTLEY ENGINEERING 
22/07/76 

i 



0 
100 

10 
90 

20 
ao 

30 
70 

40  

€ 
.+ 
s 50 

50 

r 
n 
0 

VI 60 
3 40  

70 
30 

80 
2 0  

90. 
10 

100 
0 

0 0 . 1 0  

ASH  CONTENT % 

2.2 2 . 1  ' . 2 0  I .9 1.8 1.7 1.6 1.5 1.4 .1.3 I .2 

SPECIFIC  GRAViTY 

A  Primary  Curve 

8 Clean' Coal  Curve. 

C Discard Curve 

0 Specific  Gravity-Yieid  Curve 

E f. 0.1 s. G. Distribution  Curve 

I - 
0 
W 

x? z 
X 
v) 

I 
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TABLE 79 

CL IENT:  B.C. HYDRO 
SAMPLE: "C" 

'4 LAB NO. : 7370 

AMALYSIS OF 
HEAD RAW 

P R O X I M A T E  S.G. OF EQUIL .  
A.O.M. % MOIST.  % H . G . I .  COAL BTU/LB FC % VM % ASH % RM % 

10.0 

a s  rec. b a s i s  

a i r  dry b a s i s  29.2 43 I .48 6942 28.0 29.3 21.9 20.8 
- 

- - - 8765 35.3 37.0 27.7 - 
- - - 6248 25.2 26.4 19.7 28.7 

- 

ASH FUSION TEMPERATURES  (OF) 

S %  S %  S %  S % F L U I D  I CAL I NG DEFORM. ATMOS. ASH 
ORGANIC SULFIDE  SULPHATE  TOTAL HEMlSPHER-  SOFTEN- I N I T I A L  S.G. OF 

SULFUR FORMS 

1 ~ K20 ~ I CaO Fe :ljE.Rti Y A L Y S I S  OF ASH 

2 3  . . 2 3  Si02 
s03 V205 Mn304 T i O 2  '2'5 

0.71  0.48 1.77 3.08  6.23  30.92 0.07 0.14 1.16 0.23 2.40 52.74 

1; ASH D IFF. ON COAL ON COAL ON COAL 

(adb) % O  kdC% % P  
(adb) a CI 

.20.0 41.48 5.06  0.85 0.60 0.80 0.75 0.02 9.83 22.12 - 
WATER SOLUBLE  ALKAL'I ES 

a s  % Na20 
G. NO. 

NO REACT I V I T Y  I 0.04 I 

Birtley  Engineering 
Subsidiary of Greal WesI Steel lndurlries 
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CLIENT: ' B.C. HYDRO 
SAMPLE: "C" 
LAB. NO.: 7376. 

TABLE 80 

SIZE ANALYSIS: OF GROSS  SAMPLE  CRUSHED 
TO -2' '  WT.% +2"= 2.9 

adb 

db 

.ad  b 

db 

adb 

db 

adb 

db 

adb 

db.. 

adb 

db 

adb 

db 

adb 

db 

* adb (Air Dry Basis) 
'. db (Dry Basis) 

W 

Birtley Engineering 
Subsidiary of Great West Steel lndusfrier 
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TABLE 81 

CLIENT: B.C. HYDRO 
SAMPLE: "C" 

Lyy' LAB NO.: 7376 ' 

. .  

w 

9: Dry Basis 
SINK-FLOAT  ANALYSIS 

2" x I "  

(One Sample Used For Each O f  N ine (9) S.G.'s) 

CUMULATIVE 

+.I .30 59.1  34.4 100.0 24.3 +1.60 11.0 71.3 100.0 23.8 

-1.35  64.8  12.5, 64.8  12.5  -1.70 90.8 18.7 90.8 18.7 

+ I .  35  35.2  44.2 100.0 23.7 +1.,70 9.2  74.9 100.0 23.9 

-1 .45 ,  . 1 84.71  16.4 1 84.71 16.4 l ' - l . 9 0  192.6 1.19.7 1 92.61  19.7 1 + I  .45  15.3 59.7 100.0 23.0 + la90 7.4 78.3 100.0 24.0 

NOTE: Refer to  F1,owsheet I I I 

ew" 
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CLIENT:  B . C .  HYDRO 
SAMPLE: "C" 
LAB NO.: 7376 

TABLE 82 

+: Dry B a s i s  CALCULATED  SINK-FLOAT  ANALYSIS 
2" x 1" 

CUMULATIVE 
S.G. FRACTION ASH % WT % ASH % WT % 

-1.30 9 .8  40.9 9.8  40.9 

1.30-1.35 

15.0  .78.8 26.6  14.0 1.35-  1.40 

12.5 64.8 17.1  23.9 

1.40-1.45 

17.0 86.7 42.4 2.0 1.45-1.50 

16.4 84.7 35.1 5.9. 

1.50-1.60 17.9 89.0 51.8 , 2 . 3  

1.60-1.70 18.7  90.8 58.3 1.8 

1.70-1.80 l9.,l  91.6 64.5 0.8 

1.80-1.90 1 1.0 I 74.7 I 92.6 I 19.7 I 
+ 1  .go  100.0 1 . 24.0 . j 78.3 7.4 

NOTE: R e f e r  t.o F l o w s h e e t  I I I 

6irtle.y  Engineering 
Subsidiary of Great West Steel hdvrtrier 
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TABLE 83 

C L I E N T :  B.C.  HYDRO 

w 
SAMPLE: "C" 
LAB NO.: 7376 

SINK-FLOAT  ANALYSIS 

1" x 1/21' 

I (One S a m p l e   U s e d  For E a c h  O f  N i n e  (9) S.G.'s) 
I I I I 

. CUMULP;TIVE 
S.G. FRACTION WT % ASH % WT % I ASH % 

I 

NOTE: R e f e r  t o  F l o w s h e e t  I I I 

1 1 1 C U M U l f T I V E  
S.G. FRACTION WT % ASH % WT % ASH % 

I I I I 

-1.60 I 89.01 16.61 89.0 1 l L z  
+ I .  60 11.0 71.4 100.0 

-1.70 

18.8 18.8 18.8 .94.0 -1.80 

22.4 100.0 72.3 9.1 +1.70 

17.4 90.9 17.4 90.9 

+ I  .so 22.1 100.0 74.0 6.0 

-1.90 

22.1 100.0 75.0 5.2 +1.90 

19.2 94.8 19.2 94.8 

Birtley  Engineering 
Subridary of Gmaf Werl Steel Industries 
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TABLE 84 

d 

W 

CLIENT:  B.C. HYDRO 
SAMPLE: "C" 
LAB NO.: 7376 

1 
;'I Dry B a s i s  CALCULATED S'I NK-FLOAT  ANALYSIS 

1" x 1/21' 

S.G. FRACTION WT % 

-1.30 47.7 
- 

1.30-1.35 16.3 

1.35-1.40 1 1 . 1  

1.40-1.45 9.1 

1.45-1.50 2.0 

1.50-1.60 2.8 

1.60-1.70 1.9 
- 

1.70-1.80 18.8 94.0 59.9 3 -  1 

1.80-1.90 19.2 94.8 66.2  0.8 

+1.30 22.1 100.0 75.0 5.2 

NOTE: R e f e r  . to F l o w s h e e t  I I I 

Birtley Engineering 
Subsidiary ol Gmar West Steel Indusfries 
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CLIENT:  B.C. HYDRO 
SAMPLE: "C" 
LAB NO.: 7376 

TABLE 85 

. ;I Dry B a s i s  
SINK-FLOAT  ANALYSIS 

112" x 114" 
(One Sample Used F o r   E a c h  O f  Nine (9) S.G.'s) 1 1 '  % 1 CUMUL,ATIVE 

S.G. FRACTION WT 8 ASH WT Y, ASH % 

+ I .  30 158.3 I 37.5 I100.01 25.2 

-1.35 63.4  10.8  63.4 10.8 

+1.35 36.5  48.2 100.0 24 .4  

-1.40 71.2  12.5 71 .2  12.5 
, -  

+ I  .40 28.8  55.8 100.0 25.0 

79.6  14.8  79.6 14.8 -.I .  45 

+ l .  45 20.'4 6 t . 2  100.0 24.3 

- 

NOTE: R e f e r  t o  Flowsheet I I I  

1 1 1 CUMU\ATIVE 1 
S.G. FRACTION WT % ASH % WT % ASH % 

+1 .90 \ 6.51 78.2 (100.0 1. 24.6 1 

Biitley Engineering 
Svbridiary of Great West Steel  Industries 
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CLIENT:  B.C. HYDRO 
SAMPLE: "C" 
LAB NO. : 7376 

TABLE 86 

;k Dry Basis CALCULATED  SINK-FLOAT  ANALYSIS 
1/2" x 1/4" 

S. G. FRACTI ON WT % 

-1.30 41.7 

1.30-1.35 21.7 

1.35-1.40 7 .8  

1.40-1.45 8 .4  

1 .'45- 1 .50 4.0 

1.50-1.60 2.1 

1.60-1.70 2.2 

1.70-1.80 2.8 

1.80-1.90 20.9  93.5 72.7 2.8 

4-1. go 24.6 100.0 78.2 6.5 J 

NOTE: Refer t o  Flowsheet I I I 

Birtley  Engineering 
Subsidiary of Great West Steel Industries 
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TABLE 87 

CL IENT:  B.C. HYDRO 
SAMPLE: "C" 

kd LAB NO.: 7376 

W 

A Dry Bas i s SINK-FLOAT  ANALYSIS 

1/4" x 1/8" 
(One Sample Used For E a c h  O f  N i n e  (9)  S.G.'s) 

NOTE: Refer to  Flowsheet I l l  

Birtley  Engineering 
Submldlarv of Grear West S l e d  Indusln'ss 
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TABLE 88 

C L I E N T :  B.C. HYDRO 
SAMPLE: "c" 
LAB NO.: 7376 

kid - 
:: D r y   B a s i s  CALCULATED S INK-FLOAT  ANALYS I S 

1/4" x 1/8" 
: CUMULATIVE 

S.G. FRACTION ASH % WT % ASH % WT % 

-1.30 6.9 35.9 6 .9  35.9 

1.30-1.35 10.4 56.2 16.6 20.3 

1.35-1.40 

13.0 71.5 26.5  5.4 1.40-1.45 

11.9 66.1 20.4 9.9 

1.45-1.50 78.2 35.2 6.7 

1.50-1.60 83.6 49.0  5.4 

w . .  1.60-1.70 85.0 59.6 1.4 

1.70-1.80 88.9 65.7  3.9 

1.80-1.90  92.5 71.3 3.6 
- 

+\.go 100.0 78.2  7.5 

I4 .-9 I 
17.1 

4 21.9 26.1 I 

NOTE: Refer  to  Flowsheet 1.1 I 

. .  . .  

W '  

~ i r t ~ e y  Engineering 
Subsidiary of Greaf Wesf S l e d  lndurfrier 
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TABLE 89 

CLIENT: B.C. HYDRO 
SAMPLE: "c" 
LAB NO.: 7376 

t 

' Dry  Basis 

(One Sam 

S.G. FRACTION ASH % WT % 

-1.30 6.1 21.7 

+ I .  30 

48.4 57.5 +1.35 

9.8  42.5 -1.35 

39.4 78.3 
- 

-1.40 11.9 56.6 

+ I  .40 54.7 43.4 

- , I .  45 

+ l .  45 

12.9 60.2 

59.1 39.8 

-1.50 

+ I .  50 

16.7 71.0 

65.2  29.0 

SINK-FLOAT  ANALYSIS 

1/8" x 28 M 

e Used For Each O f  Nine (9) S.G.'s) 
" 

 ASH % 
C U M U L P , m  

21.7  6.1 

100.01 32:2 

42.51 9.8 

100.0/ 30.5 

60.21  12.9 

100.01 31.3 

NOTE: Refer t o  Flowsheet I l l  

S.G. FRACTION ASH 2 WT % - 
-1.60 

68.0 24.8 +1.60 

18.5 75.2 

20.6 79.4 - I  .70 

- 

+ I .  70 20.6 

24.4 87.0 -1i80 

70.8 

75.3  13.0 + I  .80 

- 

- 

-1.90 26.4 91.0 
- 

+l .90 
- 

9.0  76.7 

CUMULATIVE 

75.2 l l  18.5 

100.01 30.8 I 

91.01 26.4 I 
100.01 30.9 1 

Birtley Engineering 
Subsidiary of Greal Wesr Sfee l  lndorlrier 
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C L I E N T :  ' B.C.  HYDRO 
SAMPLE: "CII 
LAB NO.: 7376 

TABLE 90 

.* D r y   B a s i s  

S.G. FRACTION 
- 

-1.30 - 
1.3W1.35 

1.35-1.40 

1.40-1.45 

1.45-1.50 

1.50-1.60 

'*ri 1.60-1.70 

1.70-1.80 

1.80-1.90 

+1.90. 

CALCULATED  SINK-FLOAT  ANALYSIS 
1/8" x. 28 M 

L 
WT % ASH % 

21.7 6.1 

20.8 13.7 

14.1 18.2 

3.6 

10.8 

28.6 

76.7 9.0 

69.9 2t.O 

64.3 7.6 

58.2 4.2 

48.9. 4.2 

37.9 

NOTE: R e f e r  t o  Flowsheet I I I  

CUML: 
WT % 

21.7 

42.5 

56.6 

60 :2 

71 .O 

75.2 

79.4 

87.0 

9 1  .o 

100.0 

rT I VE 
ASH % 

6.1 

9.8 

11.9 

12.9 

16.7 

18.5 

20.6 

24.4 

26.,4 

30.9 1 

Birtley  Engineering 
Subsirliary of Great West SI~ellnduStrier 
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TABLE '91 

8. C. HYDRO SAiUIPLE C LAD. 7.3'76 2 "  X 2UM 

--DIRECT-- --CUM FLOATS" --CUM SINKS-- +-0. I DISTR 

wr> CUM wr> S I N K  wr 
S.G. WT> ASf1> ASH TT ASHIT WT> ASIH>. ASH> WT> ASH> S.ti. WT> 

I 2 3 4 '3 6  7 8 9 10 1 1  12 

, .. 1.30 33.01 7 . 5 4 .   2 . 4 9   2 . 4 9  33.01 7 .54   24 .67   66 .99   36 .83  1.30 0.00 

, , 1.35   20 .55  15.09 3.10 5 . 5 9   5 3 . 5 6   1 0 . 4 4   2 1 . 5 7   4 6 . 4 4   4 6 . 4 5   1 . 4 0   4 4 . 9 3  

1 .40   11 .71  21:44 . 2 . 5 1   8 . 1 0   6 5 . 2 7   1 2 . 4 1   1 9 . 0 6   3 4 . 7 3   5 4 . 8 8  1.50 16 .34  

1 .45   5 .76   31 .67   1 .82   9 .92   71 .0 .3  1.3.97 17 .24   28 .97   59 .50  1.60 6 . 4 9  

1 .50   6 .91   38 .12   2 .64   12 .56   77 .94   16 .11   14 .60   22 .06   66 .20   1 .70   7 .72  

, I  

w . ,  

1.60 3.66 4 9 . 2 0  1.00 1 4 . 3 6  81.61 17.60   12 .80   18 .39   69 .59  1.80' 7 . 9 4  

1 . 7 0   2 . 8 3   5 7 . 5 0   1 . 6 3   1 5 . 9 9   8 4 . 4 3   1 8 . 9 4   1 1 . . 1 7   1 5 . 5 7   7 1 . 7 8   1 . 9 0  0.00 

1.80 4 . 8 9   6 4 . 0 3  3.13 19 .12   89 .32   21 .40  8 . 0 4  10.68 75.3.3 2.00 0.00 

1 .90  3.05 7 0 . 7 0   2 . 1 6   2 1 . 2 5   9 2 . 3 7   2 3 . 0 3  5.89 '7 .63  77.19  2 .10 0.00 

9 . 9 9   7 . 6 3   7 7 . 1 9   5 . 8 9   2 7 . 1 6 1 0 0 . 0 0 ' 2 7 . 1 6  0.00 0.00 0.00 2 .20 ,  0.00 

I 

' BIRTLEY  ENGINEERING 
2 0 / 0 7 / 7 6  

,... 

" 



c .  
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TABLE 92 

, 

'U. 

w 

CLIENT: B.C. HYDRO 
SAMPLE: "C" 
LAB NO.: 7376 

SINK-FLOAT  ANALYSIS 
* Dry Basis 28 M x IOOM 

(One  Sample  Used For Each O f  Nine (9) S.G.'s) 1 1 1 CUMUL,ATIVE 
S . G .  FRACTION  WT % ASH % WT % ASH % 

+1.30 / N i l 1  - I - I - 
-1.35 

36.6 100.0 40.3  88.3 + I .  35 

8.6 11.7 8.6 11.7 

- 
-1.40 11.7 26.7 11.7 26.7 

+ I  .40 36.4 100.0 45.4  73.3 

-,I .45 

36.3 100.0 51.7 57.1 + I .  45 

15.'8 42.9 15.8 42.9 
- 

- 
-1.50 19.5 55.5 19.5 55.5 

+ I .  50 37.0 100.0 58.9 44.5 
" 

NOTE: Refer bo Flowsheet I I I 

Birtley Engineering 
Subsidiary of Great Wesl Steel Industries 
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CLIENT: B.C. HYDRO 
SAMPLE: 
LAB NO.: 7376 

"CII 

W '  . 

TABLE 93 

A Dry Basis  CALCULATED  SINK-FLOAT  ANALYSIS 
28 M x 100 M 

CUMULATIVE 
S. G. FRACT I ON  ASH % WT % ASH % W T  % 

-1.30 - - - Ni 1 

1.30-1.35 8.6 11.7 8.6 11.7 

1.35-1.40 11.7 26.7 14.1 15.0 

1.40-1.45 15.8 42.9 22.6 16.2 

1.45-1.50 19.5 55.5 32.1 '12.6 

1.50-1.60 24.0 68 :9 42.6 13.4 

1.60-1.70 27.2 77.8 52.0 8.9 -* '68.4 

1.70-1.80 30.3 85.1 63.3 

1.80-1.90 33.5 92.9 

+ I  .go 36.7. 1oo:o 78.3 

NOTE:  Refer to Flowsheet I l l  
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' - 3 4 '  x 0 Raw Coal 

100' % Wt. 

27.7 % Ash 

8765 BT.U 

"DRY BAS IS" 

1 

24.2 % Ash 
19.3 %Ash 

10,004 BTU 
t28 mesh 

7600 BTU 

OVERALL YIELD= ~~~~~l = 76.9% @ 19.9 ash, 9897 BTU 
LEGEND: 

0 CIRCU/T YIELD % d b 

WE/GHT % Dry Basis 
ASH CON TENT ntwrsXb) 

BIGITLEY EENGINEERING (CANADA) LTD. 

3 l e  PLANT  BALANCE : ~ 

B.C. HYDRO SAMPLE "C" 
LAB NO. 7369 

Drawn 
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BIRTLEY  ENGINEERING (CANADA) CTD. 

Coal Science G Minera l s   Tes t i ng   D iv .  

TABLE 94 

- BULK WASH I NG DATA" 

AD I T  Sample "C" L.AB. NO. 7369 DATE OF WASH 24  June, 1976 

Raw Coal Ana lys is :  A.D.M. 1 0  0 Ash% 27.7 F.S. I .  - H . G . 1 .  43 (adb) 

De l i ve red  B u l k  Weight .. M e t r i c  Tons 

Washed Weight 4.748 Met r i c Tons 

" 

9: A l l  weight  and analyses  are  on MXXXd&d Basis 
Dr 

un less   o the rw ise   i nd i ca ted .  

Birtley  Engineering 
Subsi8iaisry 01 Great West Sled  lndurltiies 
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TABLE 95 

- BULK WASHING DATA 

HEAVY MEDIUM CIRCUIT 

ADIT Sample "C" LAB. NO.. 7369 

I .  

2 .  

3 .  

4. 

5. 

6. 

7. 

3.  

9.  

S . G .  o f  Separation 1.55 

Feed  Ash  Content 24.2 % 

Clean  Coal  Estimated  Weight 3. I49 I1.T. 

Clean  Coal  Analysis - Ash 19.3 % 

Reject  .Estimated  Weight 0.273 M.T. 

Reject  Analysis - Ash - ' 76.8 % 

Estimated 3/h" X 2 8 ~  in.Circuit 3.422 M.T* 72.1 .Wt.% 

- 

Yield  Clean.  Coal  (Weighted) : 3 
3 + 5  
" 

92.0 % 

Yield  Clean  Coal 
(Calculated  Ash  Balance) - 6 - 2 

6-4 91.5 % 

Birtley  Engineering 
Svbr;d;ary of Great WesI Steel industries 
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TABLE 96 

W' - EWLK WASH I NG DATA 

WATER ONLY  CYCLONE CIRCUIT 

AD I T  Sample "C" ' LAEl. NO. 7369 

1 .  Vortex  Finder  Clearance: (VFC)  6..35 CM 2 1/2 Inches 

2. Feed Pressure 1.4 KG/CM2 20 P . S . I .  

3 .  Feed Rate 23.2 __ M /Hr .  85 LG/Mi n. 

4.% Feed Pulp  Densi ty  L U ) - ~ O O  g/l. 15-20 Sol i d s  W/V 

5. Sample Analysis:-   Dry  Basis 

3 

ASH % F.S. I. 
CUM CUM HEAD WT. % ASH % ASH 

6. Y i e l d  - T o t a l  W.O. C y c l o n e   C i r c u i t  = 84.1 

7. ' E s t .   Y i e l d  o f  28 X 65 Mesh Coal =' 10.9. 
(as 8 o f  28 Mesh X 0 Feed) 

8. Est. 28M X 0 i n   c i r c u i t   ( P l a n t  Feed - HM Products) 1.326  M.T.' 

3: Thickner  Cyclone  0,verf low 

27.9 % 

Birtley  Engineering 
Subsrdiary of Great West Steel  Industries 
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TABLE 97 

w ENLK  WASHING DATA - 

AD I T  Sample "C" LAB. NO. 7369 DATE OF WASH . .24 June, 1976 

a) Raw Coal 

Ash % - - 27.7 
.... 

Est imated Washed Wt. - - 4.748 M.T. 

b ) .  Heavy Media C i r c u i t  

Es t ima ted   P ropor t i on   o f  +28  Mesh i n  Feed = 

E f f e c t i v e  S.G.  =: . . 1.55 
Raw Feed 24.2 %Ash 

Clean  Coal 19.3 %Ash 

Re jec t  76.8 %Ash 

Ca lcu la ted   Y ie ld  = 

Weighed Y i e l d  = 92.0 

- 

c)  Water-Only  Cyclone C i r c u i t  - 
Raw Feed 35.2 %Ash 

Overf low 30.4  %Ash 

Underf low 60.6 %Ash 
Ca lcu la ted   Y ie ld  = 84.1 
% o f  +65 Mesh i n  ,O/F = . 46.2 

Sieve Bend Overf low 23.8 %Ash 

Wt., ash, y i e l d   o n   d r y   b a s i s  

- 72. 1 

Birtley  Engineering 
Subsidiary of Great Werr Steel Industries 
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CLIENT: 6.C. HYDRO 
SAMPLE: "c" 
LAB NO. : 7369 

TABLE 98 

I PLANT WASH SAMPLES 

I % R M  I I 
F.C. % S .  % BTU/LB *:+ A.D.M. MOIST.  ASH % VOL % 

CALC. 
FACTORS 

a i r   d r y   b a s i s  
.. 

d r y   b a s i s  

a i r   d r y   b a s i s  

as r e c ' d   b a s i s  

d ry   bas i s  

PLANT PRO'DUCT 

Heavy 

Media 

Feed 

H.M. 

Clean  Coal 
@ 1.55 S . G .  

- 1 - 1 -  

H.M. 

Re jec t  . 

@ 1.55 S.G. dry   bas i s  

a i r   d r y   b a s i s  1 Water  Only 
Cvc 1 one - I 

d r y   b a s i s  , I 
a i r  dr-y bas i s  1 

- 1 - 1 -  

d r y  ba-sis , 1 
a i r   d r y   b a s i s  

- 1 - 1 -  

I " - - 7600 dry   bas i s  

l a i r   d r y   b a s i s  Thickener 

Sol i d s  - 1 - 1 -  

W '  
BTU values i n  brackets  'take11 o f f  Ash BTU Curve 

Birtley  Engineering 
Subsidiary of Grear Wesf Sfeel Industries 
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TABLE 99 

CL IENT:  B.C.. HYDRO 
SAMPLE: "C ' '  
LAB NO. 7369 

S I Z E  AND SINK-FLOAT  ANALYSIS - PLANT PRODUCTS 

S I Z E   A N A L Y S I S  OF W.O.C.  OVERFLOW 

SIZE  FRACTION I . 

46.2. 
100.0' 53.8 
46.2 

SINK-FLOAT  ANALYSIS: + 65M W.O.C. OVERFLOW 

w r %  CUM  WT % 
- 1.65 74.7 74.7 

.I + ' I  .65 I ' 25.3 I 100.0 I 
SIZE  ANALYSIS   OF  W.O.C. UNDERFLOW 

SIZE  FRACTION CUM  WT % w r %  
59.5 

100.0 40.5 
59.5 

I S'INK-FLOAT  ANALYSIS: + 65 M W.O.C.  UNDERFLOW I 
S.G. CUM  WT % WT % 

.gv' 25.3  25.3 - 1.65.  
+ 1.65 100.0 74.7 

SINK-FLOAT  ANALYSIS: H.M. C . C .  ( -  1.65 S.G.) 

1 . SINK-FLOAT  ANALYSIS:  H.M. RE.IECT (@ 1.65 S.G.) I 

I - 1.65 I I .5 I 
. ,  I + 1.65 100.0 98.5 

. .  

Birtley  Engineering 
Subsidiary of Great West Sleellnduslrier 
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TABLE 100 

CLIENT:  B :C . HYDRO 
SAMPLE: & I C "  

w LAB NO. : 7369 

ANALYSIS OF 
' CLEAN COAL M I X  

ASH FUSION TEMPERATURES ( O F )  SULFUR FORMS ( a d b )  1 
I I 

S.G. OF 

2590 O x i d .  ?-'63 

S %  S %  S %  S % F L U I D  I CAL I NG DEFORM.  ATMOS. ASH 
ORGAN I C SULFIDE SULPHATE  TOTAL HE:M I SPHER-  SOFTEN- I N  IT  I A L  

2 6 5 0 ~  0.56 0. I 3  0.03  0.72 - - 
- - - - - - - 2650+ 2460 Red. 

MINE:RAL  ANALYSIS OF ASH I 

% ASH 

18.13 15.10 0.02 0.19 

RUHR DILATOMETER  TEST WATER SOLUBLE  ALKAL.1 ES 

MAX I MUM 
as % Na20 

N.A. NO REACTIV ITY I 0.03 I 

Birtley Engineering 
Subsidiary of Great West Steel  Industries 
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TABLE 101 

CLIENT: e.c. HYDRO 
SAMPLE: "C" 
LAB NO.: 7369 

ASH  FUSION  TEMPERATURES ( O F )  

SAMPLE DESCRIPTION 
INITIAL 

, , 

HEMISPHERICAL SOFTENING  DEFORMATION  ATMOS 

O x i d i z i n g  

2650 2620 2480 Red uc i ng 

- - 2650t H.M., C.C. @ 1 . 5 5 S . G .  

Sieve Bend Overflow Oxi d i   z i  ng 

2550 Reduc i ng 1 2430 
2650+ 1 - 2580 

2584 

. .. . 

FLU I D 

2650t 

- 
2660 

Birtley  Engineering 
Subsidiary of Great Wesl Steellnduslrier 



C'' ' . 

CLIENT: 
, SAMPLE: 

LAB NO. : 
"C" 
B.C. HYDRO 

7369 

MINERAL A N A L Y S I S  OF ASH 

SAMPLE 

0.08 . 1.38 0.17 3.24  52.68  .30.32 0.03 4.90 3.50 1.91 0.56 0.54 S.B.O. 

'. 0 :I 1 0.22 1 1.45 3.64 51.78 29.62 0.03 . 5.69 3.92 2.07 0.54 0.69 
H.M. C.C. 
@ 1.55 

%v205 %Ti02 %p205 %so %Si02 . %Al2O3 %Mn304 %Fe203 %CaO % M ~ O  % ~ ~ 0  % ~ a ~ 0  3 

Resu l ts  done on a d r i e d  basis. 

..., 
0 
N 

Birtley  Engineering 
Subsidiary of Great West Steel Industries 
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4. D I S C U S S I O N  OF RESULTS 

4 4.1 __ LABORATORY  ANALYSES AND WASHABILITY DATA 

I t  has   a l ready   been  ment ioned  tha t   d i f f i cu l t ies   were   encount -  

ered when s i n k - f l o a t i n g  Sample "A" due to   the   combina t ion   o f   low  rank   coa l  

and h i g h   p r o p o r t i o n s   o f   i n t e r g r o w n  and f i n e l y  banded c l a y   m a t e r i a l .  The 

washab i l i t y   cu rves   f o r  "A" were  redrawn a f te r   smooth ing  and c e r t a i n  anomalous 

bumps wh ich   were   a t t r i bu tab le   t o   t he   above  and the   necess i t y   o f   reso r t i ng  

t o   t h e   s i n k - f l o a t   p r o c e d u r e s   d e s c r i b e d   I n   S e c t i o n  2. The assumed w a s h a b i l i t y  

cu rves   f o r  "A" a re  shown i n  Tables 26 t o  32 and F igu re  9. 

4.1.1 GENERAL WASHABILITY CHARACTERISTICS 

Samples "A" and "B" possessed  poor   washabi l i ty   character is t ics  

i .e.  high p r o p o r t i o n s   o f   n e a r   g r a v i t y   m a t e r i a l  and d i f f i c u l t   y i e l d - a s h   r e -  

s u l t s  showing t h a t   t h e   c o a l  i s  " d i r t y "   c o a l  and t h a t   t h e   i n e r t   m a t e r i a l   i s  

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

o r   c l a y  bands. 

The s i m i l a r i t y  Ibetween the  washability.characteristics o f   t h e  

-2" X 28Mesh and the  -3/4" X 28Mesh (Compare F igures 7 and 9 f o r  "A" and 1 1  
W' and 13 f o r  "B" and 15 and 17 f o r  "C") and t h e   v e r y   p o o r   c h a r a c t e r i s t i c s   o f  

t he  28 X I O O M  f r a c t i o n s  show tha t  i t  would  not  be  advantageous t o   c r u s h   t h i s  

c o a l   t o   l i b e r a t e   a d d i t i o n a l   c o a l .  

Due to   t he   p rob lems   c rea ted   by   va ry ing   mo is tu re   l eve l s ,   a l l  of  

t h e   w a s h a b i l i t y   r e s u l t s   h a v e  Ibeen shown on a d ry   bas i s .  

4.1.2 YIELD-ASH CHARACTERISTICS 

Summarized i n  T,abIes 104 and 105. 

The l i n e a r   n a t u r e  of the  S.G. y i e l d   c u r v e s   ( p a r t i c u l a r l y   f o r  "A" 

and "B") does make t h e   s e l e c t i o n   o f  an  opt imum  c lean  coal   y ie ld and  ash va lue 

most d i f f i c u l t ,   i . e .   t h e r e  i s  no p o i n t   a t   w h i c h   t h e   y i e l d   l e v e l s   o f f  for i n -  

c r e a s e   i n  S.G. An a l t e r n a t i v e  approach i s  t o   s e l e c t  a r e j e c t  ash l e v e l   o f  

say 70% and then  determine  the S . G .  o f   s e p a r a t i o n  and c l e a n   c o a l   y i e l d  and 

ash  content  (see page  140). 

Birtley  Engineering 
Suboididw of Great West Steel Industries 
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RESULTS SUMMARY 

RAW COAL 

SAMPLE YIELD % l.D.T.(R)* S% BTU/LB ASH % 

I 35.9 I -  - - 4052 
A 

50.5 51.2 2350 1.07  5700 

19.7 - - - 6248 
C 

27.7 76.9 2650 0.60 8765 

CLEAN  COAL 

ASH % B A S I S  I.D.T.(O) S %  BTU/LB 

32.4 I 8122 I 1.08 I 2330 I d.b. 

22.7 I 9421  10.67 1 2510 I d.b. 
I I 

13.8 I 6671 I - I - I a.r.b. 
I 

W 
U 

- 

* I n i t i a l   D e f o r m a t i o n  Temp. "F Reducing  Atmosphere 

a.r.b. - As Received  Basis 

d.6. - Ory Basis  

m 

W 
0 
- 

Birtle y Engineering 
Subsidiary of Great  West  Steel  Industries 
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2" x 28 MESH FRACTION OF THE RAW COAL CRUSHED TO MINUS 2" 
SUMMARY OF WASHABILITY  RESULTS FOR THE 

ASH OF S.G. OF 
SAMPLE SEPARATION SINKS % Y I E L D  % ASH % 

A 

I .7a 74.0  58. o 30 

1.54 70.0 47.5 25 

1.47 65.0 37.0 20 

1.39 60.0 26.0 15 

B 15 40.0 48.0 I .3a 

20 

1.90 75.0 91.0 30 

I .64 67.0 77.0 25 

1.47 56.0 58.0 

C I5  75.0 64.0 1.47 

20 87.0 74.0, 1.70 

25 

+2.2 79.0 100.0 30. 

1 .yo 77.0 92.0 

?: Results on a d r y  b a s i s  unless stated otherwise 

GRAVITY MATERIAL 
AMOUNT ON NEAR 

32.5 

26.0 

24.0 

23.0 

62.0 

35.0 

12.0 

9.0 

18.0 

6.0 

6.0 

6.0 

CALORIF IC  VALUE 
ESTIMATED DRY 

BTU/LB 

10,525 

9 ,  a40 

9,155 

a ,  470 

10,525 

9 ,840 

9,155 

8,470 

10,525 

9,840 

9,155 

a 470 

WITH 25% TOT. MOIST. 
EST. CALORIF IC  VALUE 

7,894 

7,380 

6,350 

7,894 I 
7,380 

6,870 

I - 
W 
W 

I 

6,350 

r 
rn - 
0 
c 

Birtle y Engineering 
Subr;diary of Great West Steellndurtrier 



SUMMARY OF WASHABILITY  RESULTS  FOR  THE 
FRACTION OF  THE RAW COAL CRUSHED TO MINUS 3/4" 

ESTIMATED DRY 

SEPARATION  WITH 25% TOT.  MOIST. BTU/LB 
EST. CALORIFIC VALUE CALORIFIC VALUE  AMOUNT ON NEAR S.G. OF 

GRAVITY  MATERIAL 

1.37 

6,870 9,155 17.5 1.67 

7,380 9,840 31 .O 1.51 

7 9 894 10,525 40.0 1.40 

6,350 8,470 22.0 1.62 

6,870 9,155 23.0 1.54 

7,380 9,840 25.0 1.47 

7,894 10,525 27.5 

+2.2 6,350 8,470 5.0 

1.52 

7,380 9,840 8.0 1.83 

7,894 10,525 14.0 

2.12 

6,350 8,470 8.0 2.2 

6,870 9,155 8.0 

-C Resul ts   on a d r y  b a s i s  un less   s ta ted   o the rw ise  

Birtley  Engineering 
Subsidiary of Great West Steelhdurtrier 
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TABLE 106 

W 

CUT POINT DERIVED FROM 70% ASH CONTENT OF S I N K S  
(3/h" x 28 Mesh Resul ts)  

S Z R A T Y O F N  
CLEAN  COAL 

SAMPLE YIELD % ASH % 

1.47 
1.73 

38 20 

78 15 1.83 

83  27 

;: Dry  Basis 

4.2 BULK WASHING RESULTS 

The bu lk   wash ing   resu l t s   a re  summarized f o r  Samples "A", 
"B" , and "C" on  Figs. IO , I " +  and 18 respec t i ve l y .  A f u r t h e r  summary 

uu/ o f   t h e  as sh ipped  resul ts   can  be  seen  in   Table 137, these  f igures  assume 

25% t o t a l   m o i s t u r e   i n   t h e  raw coal  and 30% t o t a l   m o i s t u r e   i n   t h e   c l e a n  

coa l .  Assumed f igures  were  necessary  for   the  c lean  coal   mois ture  content  

s i n c e   t h e   s u r f a c e   m o i s t u r e   c o n t e n t   o f   t h e   c l e a n   c o a l   c a n  be va r ied  

depending upon the  method o f   d r y i n g .   I n   a d d i t i o n , o u r   p i l o t   p l a n t  i s  not  

equ ippedw i th  a basket   cent rpfute  to   dewater   the  c lean  coal .  

The p i l o t   p l a n t  wash d i d   r e v e a l  some impor tant   facts   which 

would be  ex t remely   he lp fu l  when c o n s i d e r i n g   t h e   f e a s i b i l i t y  and design 

o f  a p r e p a r a t i o n   p l a n t   t o  wash the  Hat  Creek  coals: 

a) The p ropor t i on   o f   m inus  28  Mesh c o a l   f r o m   t h e   p i l o t   p l a n t  

actua l   screening  work was  much grea ter   than  the   ind ica ted  

p r o p o r t i o n   f r o m   t h e   l a b o r a t o r y   a i r   d r y i n g  and dry  screen- 

i n g .   T h i s   c l e a r l y  shows t h a t   c e r t a i n   p o r t i o n s   o f   t h e  

raw c o a l ,   i n   p a r t i c u l a r   t h e   c l a y s ,   b r e a k  down i n   t h e  

w a t e r   c i r c u i t s .  

Birtley Engineering 
Subsidiary of Great West Steel Industries 
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SUMMARY OF PILOT PLANT WASHING RESULTS.ON AN "AS SHIPPED" BASI'S 

RAW COAL?: CLEAN  COAL** 

SAMPLE C.V. BTU/LB ASH % WT % C.V. BTU/LB ASH % WT % 

A 

6880 14.2  82.4 6574 20.8 100 C 

6590  15.3 70.6 5840 26.0 100 

5690  22.7  54.8 4275  37.9 100 

B 

- 

" 

* Conta in ing  25% Tota l   Mo is tu re  

J. .L 
,.I. Conta in ing  30% To ta l   Mo is tu re  

Birtley  Engineering 
Subsidiary of Great West Steelhdurfrieies 
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b) As a f o l l o w  UII t o   t h e  above, the   c lays   b roke  down w h i l s t   i n  

t he  dense medium c y c l o n e   c i r c u i t  and unusual ly   h igh  propor-  

t ions  of  non-magnetics  were  noted i n  the   magne t i cs   f rac t i on  

o f   the   recove ' ry   c i rcu i t .   Soph is t i ca ted   magnet ic   recovery  

c i r c u i t s   w o u l d   t h e r e f o r e  be  necessary i n  a dense medium sys- 

tem p a r t i c u l a r l y  i f  the  raw c o a l   q u a l i t y  i s  t o  be s i m i l a r  

t o  "A". 

c)  The y i e l d   v a h e s   f r o m   t h e  dense medium c y c l o n e   c i r c u i t  above 

were   h igher   t l l an   the   theore t ica l   va lues  as i nd i ca ted  by the  

s i n k - f l o a t   d a t a .   T h i s  phenomenon i s  m a i n l y   a t t r i b u t e d   t o  

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

minus 28Mesh f r a c t i o n s  and thus  reducing  the ash c o n t e n t   o f  

the  Heavy Medium Cyclone  feed. 

d)  The o v e r s i z e   c l a y   p a r t i c l e s   f r o m   t h e  2 1/4" feed  sca lp ing 

screen  were  extremely d i f f i c u l t   t o   c r u s h  and handle.   Simi lar  

problems  can Ihe expected i n  a commercial   scale  p lant.  We 

suggest  that   Further  work  be  carr ied  out  to  study  the  poss- 

i b i l i t i e s  of removing as much c l a y  as p o s s i b l e   p r i o r   t o  feed- 

. i n g   t h e  raw c o a l   i n t o  a p l a n t .  (Our 3/4" opening  trommel 

screen f i n a l l y   b l i n d e d   a f t e r  6 hours when washing "A" sample). 

e )   Add i t i ona l   work   i s   necessa ry   i n   t he   f i e ld  OF dewater ing  the 

minus 28Mesh mater ia l   .o therw ise   mass ive   ta i l ings   lagoons will 

have t o  be  const ructed  for   the  proposed  p lant .  

f )  Due t o   t h e   h i g h   p r o p o r t i o n   o f   f i n e   m a t e r i a l   i n   t h e   p l a n t   f e e d ,  

i t  will probalhly  prove  worthwhi le  to  benef icate  the  minus 28M 

c o a l   t o  some (extent. (The i n i t i a l   s i n k - f l o a t  work  suggested 

tha t   c lean ing   t he   f i nes  was probably  not  advantageous). 

g) Due t o   t h e  amounts o f  near   g rav i ty   mater ia l ,   dense medium 

washing c i r c u i t s ,   p a r t i c u l a r l y   f o r  "A" and "8" will probably  

be necessary. 

Birtley  Engineering 
Subridrary 01 Great West Steel Industries 





I CCIRE LABORATORIES -CANADA LTD. 
P e t r o l e u m   R e s e r v o i r   E n g i n e e r i n g  

Ju ly  7 ,  1976 

Birt ley  Engineering  (Canada)  Ltd.  
P. 0.. BOX 5488,   Pos ta l   S ta t ion  "A" 
Calgary,   Alber ta  
T2H 1x9 

At ten t ion :  Mr. Don F. Symonds 

Re: Analysis  of  Clay  Samples  from 
B.C. Hydro Sample A-7365/66 
Our  F i l e  Number: 7061-6268 - 

Gentlemen: 

4: The a n a l y s i s   o f   t h e  above  samples showed the   fo l lowing .  

Sample 1: Water  Content 
Mineral  Content 83.3% 

6.3% 

X-Ray Dif f rac t ion   Analys is   o f   Minera l   Por t ion  

Quartz 
Feldspar  

S i d e r i t e  
P y r i t e  

Kao l in i t e  
Montmoril lonite 

S a m p l e :  Water  Content 
Mineral  Content 

1 4  
9 
6 
4 

57 
10 

6.3% 
83.8% 

X-Ray Dif f rac t ion   Analys is   o f   Minera l   Por t ion  

Quartz 
Feldspar  
P y r i t e  

Kaolinj-te 
s i d e r i t e  

Montmoril lonite 

18 
9 
5 
5 

50 
13 

. . .2 



I * CARE LABORATORIES-CANAOA LTD. I - 144 * 

I 
~ Birtley  Engineering  (Canada) .Ltd.  7061-6268 

k d  sample 3:  Water  Content 
Eineral   Content  80.7% 

7.6% 

X-Ray Diffract ion  'Analysis   of   Mineral   Port ion 

Q u a r t z  
Feldspar  
P y r i t e  
S i d e r i t e  
Kao l in i t e  
Montmoril lonite 

Sample 4: Water Content 
MLneral  Content 

16 
8 

Trace 
N i l  

60 
16 

4.0% 
94.8% 

X-Ray Diffract ion  Analysis   of   Mineral   Port ion 

Quartz 25 
Feldspar  20 
P y r i t e  N i l  
S i d e r i t e  N i l  
Kaol in i te  48 
Montmoril lonite 7 

The samples  were  dried i n  a constant  humidity  oven a t  
145OF and 50% re la t ive   humidi ty   for   four   days .  A Dean and  Stark  analysis  

the  mineral   content  and an x - ray   d i f f r ac t ion   ana lys i s   t o   de t e rmine   t he   t ype  
and quantity  of  the  clay  components.  

w was performed t o  measure  the  remaining  water: an ash   ana lys i s   to   de te rmine  

water a s soc ia t ed   w i th   t he   mon tmor i l l on i t e ,   t he   r a t io  of water to   montmor i l lon i te  
Assuming t h a t  a l l  the   water   p resent  i s  i n t r a m i c e l l a r   ( i n t e r - l a y e r )  

is 0.756/1,  0.579/1,  0.589/1  and  0.602/1 f o r  sample  one t o  four ,   respec t ive ly .  
BY ca lcu la t ing ,   the   molecular   ra t io   be tween  the  water and  montmorillonite are 
15.1, 11.6, 11.8 and  12.0 f o r  samples one t o   f o u r ,   r e s p e c t i v e l y .  

The above  calculat ions are based on t h e   a s s u m p t i o n   t h a t   a l l   t h e  
water is p r e s e n t  as intramicel . lar   water   associated  with  the  montmori l loni te .  
The r a t i o   o f  water to   montmori . l loni te  i s  higher   than  publ ished  values  (0.15 
t o  0.20/1) f o r  samples  dried &t 145'F  and  50% re la t ive   humidi ty .   This  may 
i n d i c a t e   t h a t   a l l   t h e   f r e e   w a t e r  had  not  been removed o r   t h a t  a .port ion  of  
t h e  water had  been  present as in te rmice l la r   ( in te r -par t ic le )   be ing   adsorbed  
between  the  montmori l loni te   par t ic les   ra ther   than  being  adsorbed  within  the 
p a r t i c l e s .  

Yours t r u l y ,  
CORE LABORATORIES-CANADA LTD. 

JRJ: lr 
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 LABS (ALBERTA) LTD. 
Calgary,  Canada T2E 6P2 
TELEPHONE: 403-276-9627 
TELEX: 038-25541 ANALYTICAL  AND  CONSULTING  CHEMISTS 

MINERAL * GAS WATER . * OIL SOILS f VEGETATION ENVIRONMENTAL  ANALYSIS 

Coal Science & Minerals   Test in ,g  PROJECT NO. 90-04-02 

SEMI QUANTITATIVE SPECTROGRAPHIC ANALYSES 
S ta t ic !   Thickener  O/F/O 

Superna tan t   L iquid  
Lower 

Sample No. : Concentrat ion L i .mi t  (ppb) A B c 
Wntimony 
Yrsenic : 

3arinm 
3eryl l ium 
Bismuth 
3oron 
3admium 
3alcium 
:hromium 
:obalt 
3opper 
;a l l ium 
;ermanium 
I ron  
Lead 
vlagnesium 
vIanganese 
vlolybdenum 
Rickel 
giobium 
Silver 
Strontium 
Pantalum 
Tellurium 
Thorium 
Tin 
Titanium 
Vanadium 
Zinc 
Zirconium 

50 
50 

5 
5 
5 

20 
20 

10 
10 
1 

2 0  
0.05 ppm 

5 
0 . 0 2  ppm 

5 
1 0  

5 
50 

0.05 ppm 

. 2  

1 
2 0  

200 
200 
1 0 0  

1 0  
5 

1 0  
50 
20 

b c l  
bc 1 
1 0  0 
b c l  
bcl  
300 
bc 1 

30  
b c l  
b c l  

2 
bcl 
b c l  

0.30 
15 
30 

2 
20 

2 
b c l  
b c l  

bc 1 
200  

b c l  
bcl  
b c l  

30 
2 0  

bc 1 
b c l  

b c l  
b c l  
250 
bc 1 
bcl 
500 
b c l  

30 

b c l  
bc 1 

2 
b c l  
bc 1 

0.15 
1 0  
30 

10 
5 

b c l  

b c l  
b c l  

b c l  
200  

b c l  
bc 1 
bc 1 

2 0  
10 
2 0  

b c l  

bc 1 
bc 1 
250 
bcl 
b c l  
500 
bc 1 

25 
b c l  
b c l  

2 
5 

b c l  
1 .5  

25 
5 

5 
1 0  

5 

b c l  
b c l  

bc 1 
b c l  
b c l  
b c l  
1 0 0  

20 
20 

5 

5 0  

,5000 ppb =' ,5000 ppb 
5000 ppb = 2500-10000ppb 
2000  ppb = 1000-4000  ppb 
1 0 0 0  ppb = 500-2000  ppb 

500 ppb = 250-1000  ppb 
200 ppb = 100-400 ppb 
:lo0 ppb = 50-200 ppb 

50 ppb = 25-100  ppb 
2 0  ppb 10-50  ppb 

. .  10 ppb = 5-20'ppb 
5 ppb 2-10 ppb 
2 ppb = 1-4 ppb 
1 ppb = 0.5-2  ppb 

b c l  = below  concentrat ion 
limit 

Ranges f o r   I r o n ,  Calcium & Magnesium are r e p o r t e d   i n  ppm. 

MEMBER 
CANADIAN  TESTING 
ASSOCIATION 
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LABS  (ALBERTA)  LTD. 
Calgary, Canada  T2E 6P2 
TELEPHONE: 403-276-9627 
TELEX: 038-25541 

ANALYTICAL  AND  CONSULTING  CHEMISTS 

MINERAL * GAS * WATER . OIL SOILS VEGETATION . ENVIRONMENTAL  ANALYSIS 

Coal  Science & MineralsTesting PROJECT NO. 90-04-02 

SEMI  QUANTITATIVE  SPECTROGRAPHIC  ANALYSES 
Slimes  Cone  Tank 
Supernatant  Liquid 

Sample No.: Concentration  Limit  (ppb) A 
Lower 

B  C 
Antimony 
Arsenic 
Barium 
Beryllium 
Bismuth 

Cadmium 
Boron 

Calcium 
Chromium 
Cobalt 
Copper 
Gallium 
Germanium 

Lead 
Iron 

Magnesium 
Manganese 
Molybdenum 
Nickel 
Niobium 
Silver 

Tantalum 
Strontium 

Tellurium 
Thorium 
Tin 
Titanium 
Vanadium 
Z inp 
zirconium 

50 
50 

5 
5 
5 
20 
20 

10 
10 
1 
2 
20 

0.05  ppm 
5 

0.02  ppm 
5 
10 

5 
50 
:1 

20 
200 
200 
1 0 0  
10 

10 
5 

50 
20 

0.05 ppm 

bcl 
bc 1 
200 
bcl 
bcl 
500 
bcl , 
35 

bcl 
bcl 
5 

bc 1 
bcl 
2.0 
10 
18 
bcl 
40 
10 
bc 1 
bc 1 

bc 1 
100 

bcl 
bcl 
bcl 

25 
75 

bc 1 
10 

bcl  bc 1 
bcl 
500  500 

51) 

bcl  bcl 
bc 1 bcl 
500 50 
bcl  bc 1 
35 

bcl 
2.5 

50 
bcl 
bcl 

bc 1 
20 

bcl  20 
bc 1 bcl 
0.35 10 

5 10 
35 7.5 
10 10 
10 bc 1 
bc 1 20 
bcl  bcl 
bcl 
200 

bcl 
50 

bcl  bcl 
bc 1 bcl 
bcl  bcl 
bcl.  bcl 

2 500 
20  50 
20  30 
bcl 30 

>5000  ppb = >5000 ppb 
5000 ppb = 2500-10000  ppb 
2000 ppb = 1000-4000  ppb 
1000 ppb = 500-2000  ppb 
500 ppb = 250-1000  ppb 
200 ppb = 100-400  ppb 

~ 100  ppb = 50-200  ppb 

50  ppb = 25-100 ppb 
20  ppb = 10-50  ppb 
10 ppb = 5-20  ppb 
5  ppb = 2-10  ppb 
2  ppb = 1- 4  ppb 
1 ppb = 0.5-2  ppb 
bcl = below  concentration 

" ~ ~~ 

limit 
Rnages  for  Iron,  Calcium & Magnesium  are  reported in ppm. 
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LABS  (ALBERTA)  LTD. TELEPHONE: 403-276-9627 
Calgary, Canada  T2E 6P2 

ANALYTICAL  AND  CONSULTING  CHEMISTS TELEX: 038-25541 

MINERAL GAS * WATER . OIL 4 SOILS * VEGETATION * ENVIRONMENTAL  ANALYSIS 

Coal  Science & Minerals  Testing PROJECT  NO. 90-04-02 

WATER  ANALYSES 
Static  Thickener  O/F/O 

Parameter  Supernatant  Liquid 

A  B  C. 

PH 1 .7  
Conductivity  pmho/cm  420 
Alkalinity  ppmas  C.aC03  85.2 
Acidity 
Total  Dissolved  Solids  ppm  304 
Fluoride  PPm 0.17 
Cadmium  PPm  <0.0@1 
Beryllium  PPm  <0.005 
Selenium  PPm < 0 . 0 0 1  
Mercury PPm <0 .0001  
Lead  ppm 0.010 
Vanadium  ppm . ..~. . 0.018 
Lithium PPm 0.017 
Copper  ppm 0.002 
Arsenic  PPm  <0.@05 
Strontium  PPm 0.230 

ppmas CaC03 " 

. .. 

, 4 0 0  
8.0 

82.2 

3 0 4  

<0 .001  
0.21 

< 0.005 

<0.0001 
< 0 . 0 0 1  

0 .001  
0.008 
0.011 
0.003 
(0.005 

0.150 

" 

1.7 
3 50 
64.2 

284 

<0.001 
0.22 

<0.005 
<0.001 

<0.0001 
0.003 
0.015 
0.008 

<0.005 
0.005 

0.070 

" 
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 LABS (ALBERTA) LTD. TELEPHONE: 403-276-9627 
Calgary,  Canada T2E 6P2 

TELEX: 038-25541 ANALYTICAL AND CONSULTING  CHEMISTS 

bu 

MINERAL  GAS * WATER . OIL . SOILS  VEGETATION  ENVIRONMENTAL  ANALYSIS 

Coal  Science E, Minerals  Testing PROJECT NO. 90-04-02 

WA.TER ANALYSES 
Slimes  Cone  Tank 

Parameter  Supernatant  Liquid 
c A B 

P 13 8.0 
Conductivity  umho/cm  52 0 
Alkalinity  ppma.s  CaC03  79.2 
Acidity  ppmas  CaC03 " 

Total  Dissolved  Solids  ppm  312 
Fluoride  PPm 0.17 
Cadmium  PPm 10 .001  
Beryllium  ppm. .' . < O .  005 
Selenium PPm 0.002 
Mercury PPm 0.0005 
Lead PPm 0.001 
Vanadium PPm 0.026 
Lithium  PPm 0.025 
Copper  PPm 0.004 
Arsenic  PPm  <0.005 
Strontium  ppm 0.170 

. .  

.... .. 

7.5 
450 
93.6 

348 
0.25 

<o .  001 
. ' < O .  005 
<0:001 
0.0005 
0.003 
0.020 
0.011 
0.003 

<0.005 
0.200 

" 

2.3 
600 

85.3 
488 
0.63 

< 0 . 0 0 1  
q0.005 
0.003 
0.0003 
0.021 
0.060 

0.060 
0.020 

0.048 
0.080 

" 

MEMBER 

ASSOCIATION 
CANADIAN  TESTING 
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iuur' LABS  (ALBERTA) LTD. TELEPHONE: 403-276-9627 
Calgary, Canada T2E 6P2 

ANALYTICAL AND  CONSULTING  CHEMISTS 
TELEX: 038-25541 

MINERAL * GAS * WATER . OIL e SOILS * VEGETATION * ENVIRONMENTAL ANALYSIS 

Coal   Science  and  Minerals   Test ing PROJECT NO. 90-04-02 

Sample :   S t a t i c   Th ickne r  O/F/P Supernatank  Liquid "A" -.- 

Date Sampled: July 7 ,  1 9 7 6  

F i s h  -. Spec ie s :   Sa lmo   ga i rdne r i   (F inge r l ing  Rainbow Trou t )  

Number of F i s h  per Tank: 1 0  

F i s h  " S i z e :  3 - 4 c m .  length.   Average 1 gram wt. 

F i s h  __. Condi t ion :   Heal thy  

F i sh   Source :  Tacoma, Washington  Hatchery,  U.S.A. 

__ 

C o n d i t i o n s  of T e s t :  The f i s h  were a c c l i m a t i z e d   f o r  over 30 days i n  
d i l u t i o n  water w i t h  less t h a n  5% m o r t a l i t i e s ,  
and no appearance of a b n o r m a t l i t . i e s .   D i l u t i o n ,  
was ' C i t f  o f   C a l g a r y   t a p  water. The  sarcple was 
a e r a t e d  - fo r  t h e   d u r a t i o n  of t h e  t e s t .  

" 
pII: 7 .7  

D i s so lved  Oxygen: 9.0 

-. Temperature:  14OC 

Results of t h e  T e s t :  

100% Sample - 96 Hours = TLIOO 

All f i s h   a p p e a r e d   h e a l t h y  a t  complet ion of t h e  t es t .  
. .  

M E M B E R  
CANADIAN  TESTING 
ASSOCIATION Certified by 
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* MINERAL * GAS * WATER OIL SOILS VEGETATION ENVIRONMENTAL ANALYSIS 

Coal  Science  and  Mi.nerals  Testing PROJECT NO. 90-04-02 

9 6  HOUR STATIC FISH BIOASSAY 

Sample: " .S t a t i c  Thickner  O/F/P Superna tan t   L iqu id  "B" 

Date Sampled:  ,July 7 ,  1 9 7 6  

P i sh   Spec ie s :   Sa lmo   ga i rdne r j .   (F inge r l ing  Rainbow Trou t )  

Number. of F i s h   p e r  Tank: 1 0  

F ish  S i z e :  3 - 4 cm. length.   Average 1 gram wt. 

Fish   Cond i t ion :   Hea l thy  

F i sh   Source :  Tacoma, Washington  Hatchery, U.S.A. 

Cond i t ions   o f  Test: The f i sb .  were a c c l i m a t i z e d   f o r   o v e r  30 d a y s   i n  
d i l u t i o n .  water w i t h  less t h a n  5% m o r t a l i t i e s ,  
and no a p p e a r a n c e   o f   a b n o r m a t l i t i e s .   D i l u t i o n  
was C i t y  of .Calgary   t ap  water. The  sample was 
aerated for  t h e   d u r a t i o n   o f   t h e  t e s t .  

- P I I :  ' 8.0  

Dissolved  Osygen: ._ 9.0 

Temperature : 14Oc 

R e s u l t s  of t h e  T e s t :  

1 0 0 %  Sample - 96 Hours = TLIOO 

All : f i sh   appea red   hea l thy  at complet ion of t h e  t e s t .  

MEMBER 
CANADIAN  TESTING 
ASSOCIATION c '' 
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ANALYTICAL  AND  CONSULTING  CHEMISTS 

MINERAL  GAS WATER . * OIL . SOILS * VEGETATION  ENVIRONMENTAL  ANALYSIS 

Coal Science   and   Ninera ls   Tes t ing  PROJECT NO. 90-04-02 

w& 

I 

I .  p ! 4 #  

I 
I 
I 

96  HOUR STATIC FISIi BIOASSAY 

Sample: 'S ta t ic  Thickner O/F/P Superna tan t   L iquid  "C" 

Date Sampled: . J u l y  I ,  1976  

F i sh   Spec ie s :   Sa lmo   ya i rdne . r i   (F inge r l ing  Rainbow T r o u t )  

Number of F i s h  per Tank: 1 0  

F i s h  " S i z e :  3 - 4 c m .  length.   Average 1 gram wt. 

F i s h  - Condi t ion :   Heal thy  

F i sh   Source :  Tacoma, 'Washington  Hatchery, U.S.A. 

Cond i t ions  of T e s t :  The f i s h  were a c c l i m a t i z e d   f o r   o v e r  3 0  d a y s   i n  
d i l u t i o n  water w i t h  less t h a n  5% m o r t a l i t i e s ,  
and  no  appearance of a b n o r m a t l i t . i e s .   D i l u t i o n  
was C i t y  of C a l g a r y   t a p  water. The  sample was 
a e r a t e d   f o r   t h e   d u r a t i o n  of the t e s t .  

- 

E: 7.7 

Dissolved  Oxygen: 9 . 5  
" 

~ e m p e r a t u r e :  1 4 O C  

R e s u l t s  of t h e  Test: 

3.00% Sample - 96 Hours = T 1 0 0  

All f i s h   a p p e a r e d   h e a l t h y  a t  complet ion of t h e  t es t .  
L 
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ANALYTICAL AND CONSULTING  CHEMISTS 

I 

"*r 
I 

I 

I 
I 

ier 

MINERAL * GAS * WATER OIL . SOILS  VEGETATION 
ENVIRONMENTAL  ANALYSIS 

PROJECT NO. 90-04 -02  Coal Science and Minerals T'es-ting 

9 6  IIOUR STATIC FISH BIOASSAY 

" Sample: . Slimes Cone  Tank Su.pernatant   Liquid "A"  

Date Sampled: . July  7 ,   1976 

~ F i s h   S p e c i e s :  Salmo g a i r d n e r i   ( F i n g e r l i n g  Rainbow T r o u t )  

- Number of F i s h   p e r  Tank: 10 

F i s h  S i z e :  3 - 4 cm. l e n g t h .  . Average 1 gram w t .  

F i sh   Cond i t ion :   Hea l thy  

F i sh   Source :  Tacoma,  Washirlgton  Hatchery, U.S.A. 

C o n d i t i o n s  of T e s t :  The fi.s:h were a c c l i m a t i z e d  for o v e r  3 0  days in 
d i l u t i o n  water w i t h  less t h a n  5% m o r t a l i t i e s ,  
and no a p p e a r a n c e   o f   a b n o r m a t l i t i e s .   D i l u t i o n  
was C i t y   o f   C a l g a r y   t a p  water. Tile sample was 
aerated. f o r   t h e   d u r a t i o n  of t h e  t e s t .  

- 
- 
__ 

" 
pH: 8.0 

- Disso lved  Oxygen: 

.I Temoerature:  

9 . 5  

14OC 

- R e s u l t s  of t h e  T e s t :  

1 0 0 %  Sample - 96  Hours = TLIOO 

A l l  f i s h   a p p e a r e d   h e a l t h y  a t  comple t ion  of t h e  test .  
. .~ .. . 
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Sample: Slimes Cone  Tank Superna tan t   L iquid  "B" 

Date Sampled: . J u l y  7 ,  1 9 7 6  

F i s h   S p e c i e s :   S a l m o   g a i r d n e r i   ( F i n g e r l i n g  Rainbow Trout )  

Number of F i s h   p e r  Tank: 1 0  

I.'.ish S i z e :  3 - 4 cm. l e n g t h .  ' Average 1 gram w:,. 

Fish   Cond i t ion :   Hea l thy  

F i s h  Source: Tacoma, Washington  ,Hatchery, U.S.A. 

- 

Cond i t ions  of T e s t :  The f i s h  were a c c l i m a t i z e d  for  ove r  3 0  days i n  
d i l u t i o n   v a t e r   w i t h  less t h a n  5% mortali t ies,  
and   no   appea rance   o f   abnorma t l i t i e s . "   D i lu t ion  
was C i t y   o f   C a l g a r y   t a p  water. The  sarnple'.was 
a e r a t e d   f o r   t h e   d u r a t i o n   o f   t h a  tes t .  

PII :  - 7.5  

Disso lved  Oxygen: 10.0 

Temperature: 14Oc 

Resul . ts  of t h e  Test: 

1 0 0 %  Sample - 96 Hours = T 1 0 0  

All f i s h   a p p e a r e d   h e a l t h y  a t  complet ion of t h e  t e s t .  
L 
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96 Houn STATIC FISH BIOASSAY 

"* Samole- Slimes Cone  Tank Superna tan t   L iqu id  "C" 

Date  Sampled:  July 7 ,  1976 .  

F i s h   S p e c i e s  : Salmo  gairdner:i   (Fingerling Rainbow Trout)  

Nuriber of F i s h  per Tank: 1 0  

F i s h   S i z e :  3 - 4 cm. length. '   Average 1 gram w t .  

" Fish   Cond i t ion :   Hea l thy  

F i sh   Source :  Tacoma,  Washington Hatchery, U . S . A .  

Cond i t ions  of T e s t :  The f i s h  were a c c l i m a t i z e d  fox o v e r  30 days  i n  
d i l u t i o n  water w i t h  less t h a n  5 8  m o r t a l i t i e s ,  
and  no  appearance of a b n o r m a t l i t i e s .   D i l u t i o n  
was C i t y  of Calgary t a p   w a t e r .  The sample was 
aerated.for  t h e   d u r a t i o n  of t h e  tes t .  

- 

pH: - 2 . 3  

Dissolved  Oxygen: 8.5 . .  

Temperature: l4OC 

Res~ i l t s  of t h e  Test: 

1 0 0 %  Sample - 96   ours = r,ioo 
A11 : € i s h   a p p e a r e d   h e a l t h y  a t  comple t ion   o f   t he  test .  

- 

. . . .  . .  


