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Three  samples  of c o a l  were taken  from t h e  Hat  Creek 

depos i t   by  means of a 3 f t  d i a  c h u r n  drill. The samples were 

t a k e n   f r o m   t h r e e  d i f f e ren t  areas and were chosen  from  bore-hole 

data t o  represent a r ange  of qualities, p a r t i c u l a r l y  c&rific 

v a l u e s   ( S e e   T a b l e  I). 

-.- TABLE I .smE%i; Intended Bt:L:: Actual basis) Ash (Dry Content basis) 
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Samp1'e''A'' r e p r e s e n t s  a bad section of t h e  deposit. 

. $  . . .  Sample 'B' . r e p r e s e n t s  a ' t y p i c a l '   s e c t i o n  of t h e  depos i t .  
, 

. .  - 
Sample 'C' represents a good s e c t i o n  of t h e   d e p o s i t .  

a ., I 
\'. 1 .Due to t h e  conf i . gu ra t ion  of t h e  deposit ,  it appears 

'!., t h a t  Sample 'A' was taken i n  a s a l i e n t   o f   t h e   d e p o s i t  near t h e  
! butcrop a n d  c o n s i s t s  of t h . e  t o p   l a y e r ,  b u t  may not  be r ep resen ta -  

t i v e  of t h e  top layer .   Sample '-8' was taken a t  a p o i n t  fortlxr 

i n t o   t h e  deposit and  conta.ins t h e  top  layer   and   probably  some 

of a lower l aye r ,   and  t h e  same appl ies  t o  Sample 'C:'. . .  

As t h e  c o a l  was churned   ou t ,  i t  was placed i n  40.- 
. .. 

g a l l o n  metal drums. T h e   i n d i v i d u a l  drums were, t h e r e f o r e ,  no t  

r e p r e s e n t a t i v e  6f t h e  particular bulk  samples. I n  order t o  

homogenise t& i nd iv idua l   s ample ,  a l l  t h e  drums con ta in ing  t h e  . /.. ... 
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p a r t i c u l a r  sample were t i p p e d   i n  a l o n g   p i l e   a n d  mixed. us ing  

a yd3 f ront -end   loader .  An inventory  of t h e  drums of c o a l  is 

given  in   Appendix I. 

IT BIUST BE XEMEEliBWED THAT THE SAMPLES ARE TAKEN, 

'FRGLI TEE TOP LATZS OF THE  DEPOSIT AND DO NOT KEPRZSENT  TKE 

BULK OF THE:  COAL WBICK LIES AT  DEPTHS GKFATER THAN THE LAYERS 
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WASHABILITY  DATA 

Size  Analyses   and Ash Contents  

Appendix I1 gives t h e  size a n a l y s e s  of t h e   c o a l s  

crushed t o  minus 4 i n s  and the properties o f   t h e   v a r i o u s   f r a c t -  

ions .  I t  will be   no ted  t h a t  i n  a l l  three s a s p l e s  t h e  ash con- 

t e n t   i n c r e a s e s  wi th  dec rease  i n  s ize,  and so  do- t h e   c a l o r i f i c  

va lues .   Sulphurs  are e r ra t ic  b u t  t e n d  to be highest  i n   t h e  

m i n u s  100 mesh m a t e r i a l .  The  h i g h e r  s u l p h u r  va lues   ( say   over  

1.1% w i l l  p robably   g ive  t:oo much su lphur   pe r  10 Btu t o  be 

a c c e p t a b l e   f o r  power s t a t i o n s  due  t o  t h e  p o l l u t i o n  laws. 

6 7 " /  .:I / r  1: 
. ., 

, . ~ . , .  
.,I . . 

I t  is i n a d v i s a b l e   t o  pay t o o  much a t t e n t i o n  t o  t h e  

size a n a l y s e s  because t h e  samples were obtained by churn drill- 

ing  and are u n l i k e l y  t o  r e p r e s e n t   t h e  size grading  which  would 

be obta ined   under   o r thodox  mining   condi t ions .  

E r f t l e y   c a r r i e d  out washabi l i ty  tests on  t he  'A' and 

'3' samples a t  sizes, 4 ins - .$ i n ;  3 i n  - 28X and 28hI - 1OOX. 

C i f f i c u l t i e s  were exper ienced  d u e  t o  t h e  c o a l   d i s i n t e g r a t i n g  

caused  probably by t h e   r e p e a t e d   w e t t i n g   a n d   d r y i n g   d u r i n g  tho 

tests. The resultant curves were no t  "nosnal". : I t  was t h e r e f o r e ,  

dec ided  t o  t a k e   f r e s h  increments for each d e n s i t y   s e p a r a t i o n .  

irrl The r e s u l t a n t   c u r v e s  w e n ?  still not  '!normal". D r .  Simons, 

/ . . . . . I . 
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F. Harvat and G. Armstroni: could n o t   e x p l a i n  these curves ,  

neither cou ld  D r .  Chaumbury, the c o a 1 , p r e p z r a t i o n  specialist 

employed by EBASCO. A c t u a l l y ,   t h e   e x p l a i n a t i o n  is simple  and 

is nade q u i t e  clear if t h e . y e i l d  is p l o t t e d   a g a i n s t  t h e  specific 

g r a v i t y .   T h e   c u r v e   r e p r e s e n t s  a three component  material .-(See 

P l a t e  .Y).;. The 'X*  s e c t i o n   r e p r e s e n t s . t h e   c o a l   w h i c h  is approxi-  

mately  67$; ' .%he  sect ion represents a n   i n t e r m e d i a t e  material 

w i t h  a d e n s i t y   a b o u t  1.8LL.9 present t o  about 24$ and is probably 

t h e   c l a y s ;   a n d   t h e  '2' s e c t i o n   r e p r e s e n t s  t h e  stone w i t h  a d e n s i t y  

of p l u s  2.1 which is p r e s e n t  t o  t h e   e x t e n t  of approximately 9%. ' . 

3or . the  smaller s i e e s . t h e   c l a y s   a n d   s t o n e  are n o t  so c l e a r l y  

separated.. S i m i l a r  data f o r  t h e  'B' sdmple is plotted o n   P l a t e  

11 from the data given i n  Appendix 111. Eecause of t h e  l a c k  of 

unders tanding  of t h e   s h a p e   o f   t h e  curves,  f loat  and   s ink  tests 

were n o t  carried out  opz sample ' C ' .  

Washing T e s t s  

The p i l o t  &see DSX dense medium c y c l o n e   p l a n t  is 

described i n  Gordon Armstrong's  Report ,  and  a schematic diagram 

is given   in   Appendix  XV which g ives  a l s o  the  w a s h a b i l i t y   d a t a  

the c o a l s  after the raw c o a l  had 

%%& minus 2856 removed. 

28M i n  t h e  three samples  were as 

a n d  curves   and  the  a n a l y s e s  of 

been c rushed  t o  minus 3 i.n  and 

The  amounts of minus 

f0ldorns:- 

Sample A 19.4% wi th  50.8% Ash 

Sample 3 2.7% w i t h  49.1% Ash 

Simple C 18.6% with 36:3% Ash 

Xr. Summers of EBASCO started t ha t  :- 

. .  

/ . . . . . . . . 
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22% of t h e  d e p o s i t  was worse than  sample 'A' 

?O% of  the d e p o s i t  was worse t h a n  sample 'B' 

10% of the  d e p o s i t  was better t h a n  sample 'c '  
A precis of t h e  percentage  Ash, Yields ,  gnd:percentage 

n e a r ' g r a v i t y  is g i v e n  i n  Appendix V. It will be noted t h a t  

t h e  near' g r a v i t y  material is not   unusua l  - it is only the   c lay ; , " .  

v h i c h   p r e s e n t s   t r o u b l e s .  

.. . . .  
, .  
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The three c o a l s ' a r c   e n t i r e i y   d i f f e r e n t '   a n d  no c l ) cd&* 
(- l.. ,. 

i o n  is p o s s i b l e  on the bassis of  ash and   spec i f i c   g : r av i ty ,  ie 

t h e  three c o a l s   c o u l d   n o t  be washed toge the r   w i thou t   accep t ing .  

a wide v a r i a t i o n   i n   t h e  a:3h c o n t e n t  of t h e   c l e a n   c o a l .  

. 

Coal A separated a t  1.4 S.G. would g i v e  15.7% Ash (db) 

B s e p a r a t e 4  a t  1 .4  S.G.  wouid g i v e  14.99 Ash (db) 

C separated a t  1.4 S.G,  would g i v e  11.9% Ash (db) 

Coal C separated a t  1.55 S.G. would  give 15.0% Ash (db) 

B s e p a r a t e d  a t  1.55 S.G. would  g i v e  21.4% Ash (db) 

A separated a t  1.55 S.G. would g i v e  25.2% Ash (db) 

- Washing Tests 

A prel iminary  washing test was carried o u t  on t h e  . 

1 5 t h  June,  using  Sample 'A',  a n d   c u t t i n g  a t  a specific g r a v i t y  

of 1.4. The results a v a i l a b l e  are given i n  Appendix YI from 

which it can be s e e n   t h a t  the raw c o a l  2 i n  - 0 i n  conta ined  

45.5% ash. 55.0% of t h k  c o a l  was s i n  - 28X i n  size  and was Ped 

t o  the DSM cyclone  t o  give 52.4% y i e l d  with an  ash content  of 

14.3%. Froa t h e  washabil . i ty  curve  (Appendix IV) one  would 

have expec ted  a 28.6% y i e l d  v i t h  l5.7% ash. The  increased  

\, 

/......... 
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y i e l d  a t  a lower ash c o n t e n t  indicates t h a t  either t h e  sample 

t c k e n  for mashab i l i t y  t es t s  was n o t   r e p r e s e n t a t i v e  of Sample 

' A '  or t ha t  the weights t aken  d u r i n g  t h e  t es t  were not  accurate. 

Mben t h e  f u l l  data is a v a i l a b l e ,  t h i s  test  m u s t  be recons idered .  

A fn rge r  scale test was carried out  on 16th  June,  

zgain  using  Sample 'A' b u t  c u t t i n g  a t  a s p e c i f i c   g r a v i t y  of. 

1.65. T h e   a v a i l a b l e  resul ts  are g iven   in   Appendix  VIZ. It 

will be no ted  t h a t  t h e  raw c o a l , . . 2   i n  - 0 i n   c o n t a i n e d  54.5% 

between 3 i n  - 28X which when f e d   t o   t h e   c y c l o n e   g a v e  a 69.2% 

y i e l d  of c l e a n  coal w i t h  a n   a s h   c o n t e n t  27.6% Ash ( c o r r e c t e d  

later t o  32.5% Ash (dry basis). The  curve  in   Appendix fV shows 

@at  at specific g r a v i t y  l.65 t h e   y i e l d '  should be 59% with   an  

a s h   c o n t e n t  of 34%. Again t h e r e  i s ' a  a i sc repancy  which needs 

e x p l a i n i n g  when t h e  f u l l  data is a v a i l i b l e .  

?.. 

. .  

D u r i n g  t h e  test:, t h e  material over 2 $  i n  x 23 i n  

was broken  by  hand and fed i n t o  t h e  unde r s i ze  at t h e  foot of t h e  

elevator d i s c h a r g i n g , i n t o  t h e  -a i n  hole troxiel sc reen .  

D i f f i c u l t i e s  were exper ienced  due t o  c l i y   c l o g g i n g  the jaw 

crusher and later the   cu rved  screer, and a lso t h e  trommel, des- 

p i t e  the f a c t  t ha t  water :Lancing w a s  used on t h e  screens .  

The i m p u r i t i o ' s   i n   t h e  raw sample   vere  of s e v e r a l  types  

v a r y i n g  from sandy lumps  ,(which d i s i n t e g r a t e d   e a s i l y   i n  water) 

through plast ic  c l a y s  to firm shales and socle sandstone.  

The circulatiilg deose medium becane p r o g r e s s i v e l y  

more   v i scous  as t h e  c l a y   c o n t e n t  buile.,  u p  d u r i n g  t h e  test and 

f i n a l l y  was as v i s c o u s  a s  a multi-grade motor car oil .  
. .: 

The tr'oubles d u e  t o  c l a y  were expected from a v i sua l  

examinat ion of t h e  raw c o a l ,  but  I have  never  seen t h e  c i r c u l a -  

t i n g  medim become so  v i s c o u s  a s  i n   t h i s  t r ial .  

/...... 
~. 

~ -~ 
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There is no d o u b t   t h a t   ' i f  wet cleaning is t o  be  adopted,  then 

some method rnust be   found to r e d u c e   t h e   c l a y   b e f o r e   t h e   c o a l  

enters the  washery.  

An ad hoc test showed tha t  some of t h e   c l a y s   s a n k  i n  

l i q u i d   d e n s i t y  1.6 and flo:ited i n  l i q u i d   d e n s i t y  1.7. 

The c u t  p o i n t  f o r  the   s econd  test was 1.65 specific 

g rav i ty   wh ich  was t h e r e f o r e  a r a t h e r   u n f o r t u n a t e   c h o i c e .  

Samples 'B' and 'C '  w i l l  be  washed  aiming a t  . a  .cut po in t   o f  1.55 

s p e c i f i c   g r a v i t y .  

The paroblem 09 t h e   c l a y  was accen tua ted  by having t o  

c r u s h  t o  m i n u s  3 i n  which was the   naxi ium size which  could  be 

handled by t h e  DSM 14 i n  d: iametor   cyclone.   Considerat ioa  should 

be given t o  t h e  use of a dense medium bath  process   which  .could 

handle   say  lumps up t o  8 i : n  i n  size. x" \ - Lk ( 4 . b  

K / b +  

UIZH L3 ??,,a 
?'<, - - 

E. G. t h e  Tronq (probably have t r o u b l e   w i t h   t h e   c l a y  c j ' . ~ u . i ~ , ~ ~ ~  
i s  f 

, /.,~ <I 

s t i c k i n g  t o  the   s c rape r   conveyor   b l ades ,   bu t  it may b e   p o s s i 5 h  i 

t o   o v e r c o a e   t h i s  by water ,jets); Wemco drun  (probably  have 

t rouble  w i t h   t h e   c l a y   s t i c ' k i n g  t o  t h e  reject lifters a n d   t h e  

drainage holes and gaps w o u l d  become c logged) ,   and  t h e  same 

would  probably  apply t o  t h e  Drew-boy. The  Loess  Shallow  bath 

may b e   a p p l i c a b l e   a l t h o u g h  it may have t h e  same t r o u b l e  as the 

Tronp h u t  t o  a lesser degree.   The  Ridley-Scboles   process  is 

a n o t h e r   p o s s i b i l i t y   b u t  may n o t  b e   a v a i l a b l e  i n  l a r g e  enough u n i t s ,  

t h i s   n e e d s   c h e c k i n g .  I t  n u s t  be remembered t h a t   t h e   s a m p l e s  

a t  B i r t l e y  may be worse than  would be t h e   c a s e  a t  Hat CFeek. 

The coal obta ' ined by a churn-bi t   and was l o a d e d   i n t o  $-O-gallo= 

drums  which  then  had a r o u g h   p a s s a g e   t o   t h e   B i r t l e y  'Zzk p l a n t  

<; 0 '' 

" - 
. .- ._. 

-3, 

/..... 
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and t u r n i n g  of tha d r m s .  There  vas also a time l a g  which 

obv ious ly  would  mprove  conditions.  /3'"% 
Other poss ib i l i t i es  for removing c h y   b e f o r e  t h e  washerg 

inc lude :  - 
Xrupp S i e b r a  Crusher - screen - stslndard . u o i t  about 

50QtZXh. T h i s  %auld r%move w m e  of t h e  c l a y   b u t   e x a c t l y  how 

e f f e c t i v e  it would be is problewat ic .  Xt is necessary  t o  see 'r; .. . 

t h i s  e q u i p  ment i n  action.. 
x . 

High-pressure water jets p lay ing  on the c o a l  as It 

passes pver  a Pine scre&i. . .  There wraiijld be sone loss of coal and 

also a c l a y - s l u r r y  p~oblom.  

The use of a t r i t o r s  such as a c t  used for removing   c lay  

Prom haematitic parti-es. These cou ld  be used i n   c o n j u n c t i o n  

with t h e  Sfebra s c r e e n  or t h e  high-pressure water jets. 

Effect of CleanFn?  on Ash Fusion  Temperatures  

Reducing the ash content of the  coal can affect the 

fus ion   t empera tu res .  If d u r i n g  cleaning t b ~  Silica and  alumina 

8x0 .removed, the c l e a n  coal will have a lower ash. f u s i o n   t h a n  

t h e  raw Coal. If on the other hand, Sodiurn, Calclun, %agnesi.un 

or i r o n  impur i t ies  are removed, the clean coal  will have a 

higher fusion temperature. 

A general ratj.0 is:- 

w 

Y 

.*1 

., ;. 

FeZOzI ' '  -if "&o + H ~ O  

The bighernthhs .  ratio, t h e   h i g h e r  %ha fusion temperatures .  

Rowever, it nust he remembered that p u l v e r i e c d   ' f u e l  Is n o t  a ki 

homogeneous materiel a n d   c o n s i s t s  of discrete.partic1es. The 

i n d i v i d u a l   p a r t i c l e s  na:y have 'a low f u s i o n  temperature and 

/ . . . .: 
..~ . .~ 
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i f  there are s u f f i c b e n t  of these p r e s e n t  t h e y  could g i v e  

c l i n k e r  and "bird-nest ing" problems i n  t h e  b o i l e r s ,   a l t h o u g h  

the a s h  f u s i b n  of t h e  mixture is r e l a t i v e l y  hi h 9 
Ash f u s i o n  temperatures deterrsined  by BASCO showed, 

as would be expectec: t h a t   t h e   r e i n o v a l  o f  c l a y  reduced t h e  ash 

f u s i o n  temperatures. However, t h e  lowes t  temperature was Z20OoF 

(l21OoC) which is on t h e  bo rde r  of what t h e  CXGB would accept 

i n   t h e  UK. They accept down t o  12Oo0C b u t  n o r m ~ l y  st ipulate 

12 50°C. 

Ash f u s i o n  tests carried ou-t on t h e  'A ' ,  'B' and 'C' 

sainples a r e   r e p o r t e d  i n  Appendix VI11 from which it can be seen 

tha t  on ly  some f r a c t i o n s  of Sainple 'A' give crLti.ca:L a s h   f u s i o n  

temperatures .  

DRY CLEANING 

No one appears to have   g iven   cons ide ra t ion  t o  dry- 

c l e a n i n g  the coal, b u t  size grading   and  washabilities are being 

determined on t h e  fo l lowing  sizes:- 

+ 4 i n ;  4 i n  - 2 i n ;  2 i n  - 1 i n ;  1 i n  - & i n ;  'i 

4 i n  - in; in - 3 i n ;  & i n  - 1 mm 

This will give the basic data for doci&ing  vkether 

o:r n o t   d r y - e l e s n i n g  is a p : r a c t i e a l   p r o p o s i t i o n .  

The size range f o r   d r y  c l e a n i n g  is 2 i n  t o  1 b u t  

i.t may be possible for t h e  larger c o a l  -t 2 i n  t o  be treated i n  

a dense medium bath as  previously  mentioned.  Another  diffi .cul$y 

w u l d  be the size of u n i t s  - t h e  largest  s t a n d a r d  u n i t  has a 

c a p a c i t y  09 about  50 t / h  u:o 2 i n  - 1 i n  coal a n d   t h e   c a p a c i t y  

is smaller f o r  smaller sizes. 
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- CONCLIJSXON 

1. Sanpfea ' A s ,  'B.' End 'C' are i n d i c a t i 7 e  o n l y  of 

t h e  tcjp l a y e r s  OP the  depos i t .   Coal  from greater dep ths  may 

bo d i f f e r e n t .  

2. The o n l y   d i f f i c u l t y   i n  washing t h e  Hat Creek  c o a l s  

i s  due  t o  the c l a y  c0ntcn.t. Otherwise the  c o a l s  could be 

vashed very e f f i c i e n t l y  u:i ing dense medium t y p e  washers;, 

3 . The  problem is greatest i n  treating t h e  coal of t h e  

t y p e  represented by t h e  'A' sarnple. It will ke i n t e r e s t i n g  $0 

sce.>%he 2$?$1;ults of t h e  tests on t h e  *Bc, and 'C'  samples. I t  

is to be expected t h a t   t h e r e  would be less d i f f i c u l t i e s  i n  

washing these. 

+d ' .  
4. S i z i n g  and w a s h a b i l i t y  data is r e q u i r e d  t o  assess t h e  

a p p l i c a b i l i t y  of us ing   dense  medium S a t h s  and/or  d r y   c l e a n i n g  

w processes. T h i s  is alreadg f n  hand. 

SI e 
F 

j. 

The possiblity o:E u s i n g  t h e  Siebra c rushe r / sc reen  
1.3 shou ld  be f u r t h e r   i n v e s t i g a t e d ;  

6 .  The clays appear to have a d e n s i t y  of p l u s  1.5 and 

less than  2.0 
Plll 

@d 



8. C.  HYDRO - 

SAMPLE  INVENTORY - 
OTTAWA  BARRELS  FOR  PLANT B A R R E L S  

B A R R E L S   R E C ' D   B A R R E L S   S H I P P E D   W A S H A B I L l T Y  WORK B A R R E L S  IN. S T O C K  
" 

SAMPLE A 179 50 12 . . 80 . ' 134 
For detailed 
washabi 1 i ty . .  

SAMPLE B 138 50 - 1 2  not 76 
done For plant  wash. 
yet and detailed 

washabi 1 i t y  

SAMPLE C 140 50 . '  12 not 72 
done. For plant  wash 
yet  .and de.tai led 

washability 
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B.C.  HYDRO -.HAT CREEK PROJECT 

HEAVY  MEDIA  AND WATER  CYCLONE 
.~ 

Plant Washing Procedure  for Sample "A" 

Since  the "A" sample contains  appreciable  quanti ties of p l a s t i c - c l ay  

material ,  some modifications  will be  necessary  to  ensure  that   al l   ' the  clay 

en ters  t h e  plant  as 3/4" x 0 f'eed. 
- 

1. 

2. 

3. 

4 .  

The g r i z z l y  screen 2 1/4" oversize  clay w i l l  b e  picked  manually,  placed 

i n  buckets and introduced, d u r i n g  the p!ant run,  through a '3/4" s'creen ~L-+L 

T h e  3/4'! trommel oversize  (i..e. 2 1/4" x ,  3/4") material w . i l l  be water 

lanced to ensure that  t h e  crusher is not  clogged. T h i s  material p l u s  
water w i l l  b e  recycled  as  usual  via  the  bucket.elevator and, trommel 

screen  to  the  desliming  circuit .  . .  

PJY 
Water spray w>l be necessary a t  the grizzly  dis.charge  chute and t h e  

bucket  elevator  discharge due t o  the,  poorer' flow character is t ics   of  

t h e  wetted  coal. 

The water  cyclone  overflow w i l l  be c u t   a t  65 mesh on the rapped .25mm 

sieve bend. T h e  under.FIow wi1 . l  be  discarded  as  tai l ings  directly  to 

t h e  s t a t i c ' t h i c k e n e r  a!: w i l l  t h e  water  cyclone  underflow. 

SpeciaT samples, i n  addition  to  the  usual  over  taken  for a plant wash, 

a re   ou t l ined  as  follows. 

1 .  . H.M. clean  coal r inse  screen  underflow. 

2. H.M. refuse  rinse scre(2.n underflow. 

3.  .25m  s ieve bend underflow. 
4 .  Static  thickener  overflow  (clarified  water).  

s. 5 Q p L I - s l L  L") (LT\-c; ,"&--j &.u-! , 

Birtle y Engineering 
Subsidiary of Greal West Sleellndustries 



Plant Washing Procedure  for Sample "A" (con ' t . )  

We do not  intend  using  flocculants  for  this run as  i c .  i s  ant ic ipated . . .  

t h a t  research  tes ts  w i l l  be.conducted by B .  C .  Hydro,  on these  samples.  This 

should be discussed  at   the meeting Wednesday, June 16th,  1976. 
. .  . .  

Usua.1 samples  taken d u r i n g  a three  c i rcui t   p lant  run a re i -  
. .  

. - H . M .  Feed,  Clean Coal ,,_ Shale 

-Water  Cyclone  Feed,  Overflow  and  Underflow ' 

-.25rnm Sieve.Bend  Overflow 

-Thickening  Cyclone  Feed,  Overflow 

-Froth  Flotation Feed, Concentrates,  Tails . .  

-Fi  1 t e r  Cake 

. .  

. . .  

. .  

. 

Birtley Engineering 
Subsidiary of Gmat West Steellndurrrier 



- 3 -  

Id 
Re: 3/4" x 28 Mesh Glashabil i t y  

The washabil i t y  r e su l t s   fo r  samples "A" and  "B".proved  unrel iable 
d 

throughout  the  size  ranges 4" x 1/4", 1/2" x 28 Mesh and 28 Mesh'x 10O.Mesh. 

ii 
' . T h i s  u n r e l i a b i l i t y  stemmed from t h e  breakdown of  the  coal d u r i n g  t h e  

f loat-sink  process  causing an undue amount of  'material  reporting t o  s i n k s  a t  

1.60 S.G. instead of being  distributed  through  the  fraction to 1.30 S.G. 

i After  discussions'with Gordon Armstrong, we decided to perform  a mod- , 

3 'comparison w i t h  t h e  Heavy  Media plant   c i rcui t .which 'would be conducted a t '  

i f i e d  f loa t - s ink  on  raw coal  crushed  to  pass' 3/4" and  screened a t  28 mesh f o r  

3/4" x 28 Mesh s i z e .  

a 
. .  

Five representative  samples of 3/4" x 28 Mesh coal  werctaken and each . 

f l o a t e d   a t  one l iqu id  i n  the  S . G . ' s  of  1.40, 1.50, 1.60, 1.70, and 1.80. The  
weights and ash  contents  of  each  float  and s i n k  were determined. These values 

were  then ca l cu la t ed   a s  normal washabili ty  data and the  curves drawn for  each 

of Samples A, 8, and C. 

im 

ui 

Y 

Birtley  Engineering 
Svbfidisry of Great West Steel lndumier 



L E E 

I 

. .  

TEST PLANT FLOWSHEET MINERALS TESTING 



bj. ' 

w 

i 

3 
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d 
. .  

. Y  
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Y 
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*i '.. 

-314" x 0 Raw Coal 

100 , %  Wt. 

. .  

% Ash 

% Wt. 

% Ash 
$28 mesh 

-28 mesh 
% wt. 
"/. Ash 

% Wt. 

% Ash 

% w t. 
%Ash . . 

s- 

1 

-65mesh n -325 mesh % Wt.  
% A s h  , 

r 
% wt. 

% A s h  

% w t. 
% Ash 

P. 

. .  

% Ash . 
% Wt. 

% Ash OVERALL YIELD = 
. .  

. LEGEND : 
I .  

0 CIRCUIT YIELD % . , . 

WEIGHT % ; 
Ash ASH CONTENT /AIR Df?l€D) 

BiWTLEY EN'G!NEEF3!lWG (CANADA) LYD. . .  

Title . Date 
. .  . .  

I .  

- 
Drown 

. .  
- 
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3 ' .  

3 . . . . .  

H C H Y D R O  SAMPLE ( A )  RAW COAL 7366 .3/4" x 28M 

3 

--Dl RECT-- 
. .  

--CUM FLOATS" --CUM SINKS" +-0.1 OISTR 

ri WT> CUM WT> SINK WT 
S.G. WT> ASH> ASH TT ASHTT .WT> ASH> .AStl> 'NT> ASH>, S . G .  NT> 

... 
r d  I ' - 2 .  (I 3 4 5 6 . .7 8 9 IO ' 1 1  12 : 

1.40 28.60  15.70  4.49  4.49 28:60 '15.70 46.37 71 . i o  '64.95 I .40 0.00 

' . 1.50 14;20 36.50  5.18  q.67  42.80  22.60 41 . ' I 9  57.20 72.01 1.50 .24:lO' 

I .60 9:'90 53.50  5.30. 14.Y7 52.70  28.41 35.89 47.30  75.88 1.60 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 

. .  

d . .  . .  

~Y 1.80 8.3Q 78.00 6.47 2Y.61 73.'10  40.51  21.25 26.YO .7Y.00 1.80 0 ; O O  
. .  

- Y.99  26.YO 73.60  21.25  50.86.100.00  50.86 0.00 . .OO O..OO 1;90 0.00 
L 

. .  
. .  

u BIRTLEY  ENGINEERING 
. .  . 15/06/76 

um .. 

3 .  

. . . . .  
. .  . .  

. _ I  .: 

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

rl . .  

. .  ..~ , 



E P I[. t f f I L 

B. c. H Y D R O  

PROJECT: Hat Creek P r o j e c t  

Head Raw A n a l y s i s  

SAMPLE . -  ADH% 

"A" Air  Dry . . . .  B a s i s  21.1 

7366 Dry B a s i s  

- R.M.% 

9.9 

E. 

- ASH% 

45.5 

50.5. 

. .  

I ' P  E 

V . M . %  F.C.%, - 
23.2 21.4 

ij;i L 2 . U  
* -  0 

L 

S.G. - 

1.75 

c I 

H . G .  I .  

63 

E 

E QM 
I 

28.6 

E 

- S . %  

0.99 

E. 

ASH 
S.G. - 
2 . 6 6  

c 



A Primary Curve 

.8 . Clean Coal Curve 

C Discard Curve 

D Specific  Gravity-Yield Curve 

E & 0.1 , S. G. Distribution Curve 

100 

90 

80 

70 

5 0 .  
n 
C 

' . ?  
s 
.+ 

50 $ . 

L" z x 
u 1 '  

. .  
40 . .  . .  

30 . '  

7.0 

IO 
BlRTLEY ENGiNEERlNG .(CANADA) LTD. 
COAL. SCIENCE 8 hllNERALS TEStiNG 

- 
CLIENT 1 B C tiYDRO 

IO 3 20 0' ADlT/SEAM NO.ISAMPLE 'A' 7366 3/4"X281 
0 "" 

' ASH CONTENT .% 
" 

. .  
.DATE. I J U N .  15/76 

, ,2:2 . 2.1 2.0 . 1.9 1.8 1.7 ' 1.6 1.5 1.4 1.3 1.2 ' ' SIGNED I Y . d . b u  
SPECIFIC  GRAVITY 



. .  

u 

B C HYDR!) SAMPLE ' ( B 1 . RAW COAL 7368 3/41' x 28M 
ri 

--Dl KEC-I-- "CUM FLOATS" "CUM SINKS- C-0.1 DISTR ~ 

.. 
rrl 

Wf> CUM PIT> SINK WT 
S.G. .1'IT> ASH> .ASH TT.ASHTT WT> ASH> ASH> ' ASH> S.G. N T >  

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

1.40  40.90 14.YO 6.09 6.09 40.90 14.90  28.21.  59.10 47.72 1;40 0.00 

1.50 16.80 30.40' 5.1.1 11.20 57.70 19.41 23.10 42.30 54.61 1.50 30.30 

J 
. .  

* . .  

d 1.60  13.50 40.00 5.40 '16.60 71.20 23.32 1'7.70.28.80 61 -45  1 .hO 24.20 
. .  

1.70 10.70.48.60  '5.20 21.80 81.90  26.62 12.50 18.10 69.05 1.70 13.00 

I .80 2.30 6'3.20 I .45, 23.26 84.20 27.62  11.04 .15.80 69.YO I .80 . 0.00 

9.d9 15.80 69.90 11.04 34.30100.00  34.30, 0.00 .OO 0.60. 1.90 '0.00 

w 
. .  . 

lirl 

. .  
P I ,  

. .  . .  

I.1 

. .  

md . .  



B .  .C.  HYDRO 

PROJECT: . Hat Creek Project 

Head Raw Analysis 

. 

. .  

. ,  

.. ASH 
.V.M.% F.C.% E 3 H.G. I .  EQM - S . %  S.G. 

29.. 9 27.3 6819 1.57 39 38.0 0.93 2.62 
I_ - - - I_ 

34.2 31.2 .. 7793 
. .  



E SL I r t L E. f a L , E  t . .t . E. E c ' E  E E 
THE CLASSICAL WASHABILITY CURVES . ,  

' 90 A Primary Curve 
. .  

B Clean Cool Curve 

C Discord Curve 

D Specific  Gravity-Yield ... Curve 

E t. 0.1 S. G. Distribution  Curve 

BIRTLEY ENGINEERING (CANADA 1 LTD. 
COAL . SCIENCE . 8. MINEliACS  TESTING 

E C HYDRO 
0 10 20 30 : 40 5 0  . 60 70 , . 80 90 IO0  

K .  A. LaQ SIGNED 2 2  2.1 2.0 1.9 1.8 1.7 1-6 1.5 1.4 1.3 , 1.2 

SAMPLE '8 '  7368 3/4"x 20 h: ADIT/SEAM NO. 
ASH CONTENT % . DATE 

- 
J U N .  15/76 

' . .  
SPECIFIC  GRAVITY' . .  



Y 

', 

Lu 

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 29 .80 '  3.04  10.88  76.10 14.'30 16.02 23.90 67.05 t,.50 14.30 
.~ 

I i 6 0 '  4.10  43.60  1.79  12.67  80.20  15.80.14.24 1.9.80 71.91 '1.60 7.80 
. .  
1.70 3.70 63.40  2.35 15.02 83.90 17..90 11.89  .16.10 73.86 1.70 '8.10 

1.80 4.40  69.50 3.06 18.07  8.8.30  20.47 8.83. 11..70 75.50 1.80 0.00.. 

'9.99 11.70.75.50 8.83  26.91100.00 26.9.1- 0.00 .OO.  0.00 li9.0. 0.00- 
. .  . . .  . .  

BIRTLEY E N G I N E E R I N G  
. .  14/06/76 

. .  

Y 

Y 

usl 

. . . . . . .  ..... ,. ~ 

. . .  



B. C. HYDRO 

PROJECT: Hat Creek Project  

Kead Raw  Analysis 

SAMPLE 

"C" A i r  Dry 

- ADM% R.M.% - 
. .  ..  Basis 10.0 20.8 

7370 Dry Bas,is 

. .  

& 

ASH% - 

21.9 

27.7 

E c , c  

V . M . %  F.C.% - - 
29.3 '28 .0  

37.0 35.3 

ii c a .  L 

BTU S . G .  H.G. I .  - - 
6942 1.48 43 

8765 

. .  

L E E i 

ASH 
I 
EQM S.G. - 

29.2 0.57.  2.75 



100 

. 90 

80 

70 

60 

5 0  

40 

30 

. .  
20 

10 

0 
0 

ASH  CONTENT % 

22 2.1 20 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2. 

SPECIFIC  GRAVITY' 

B. Primary Curve 

8 Clean Coal t u r v k  

c Oiscard Curve 

D , Snecific Gravity-Yield. Curve 

E . O..I S. G. 'Distribution curve 

. .  



. . ~  

i Percentage  Yield (dB) versus Srccific G r a m  

1.4 
1.4 - 1.5 

1.5 - 1.6 
1.6 - 1.7 

1.7 - 1.8 

-b I . r, 
i .  

i 
1' 
i :  

c 
." 

1 . -2 
1..45 
1.. 55 

1.. 65 

I.. 75 
-!- I . s 

25.0 

3.4 
6.75 
5.35 

1.15 

:E) 

dS. 05  

j 2.05 

1.85 i 

..i . ...... .......... .. ....... 

f Ash 
11.9 

14.3 

15.8 

17.9 
Ct. 3 P.?. - , ,  
- .. ,: 

25.9 - 

5 wt 
65.9 

76.1 
80.1 

83.9 
8.5.3 

LCC,,O 

%As?? 
%6.,1 
35.3 

i i . O . 0  , ?,* 

. . . . . .  







S A M P L E  SAMPLE: 
IDENTIFICATIO'N 

.. 

%'I" 0 

% - O  I " 

' 

COAL SCIENCE 8 MINER~LS .TESTING 
i r y ( t r r J U ~ f i  v 1 6 8  

C a l g a r y  a l b e r t a  
. .  

. .  

TEST I ASH 'FUSION TEMPERATURES (OF) GR,NDAil 
Softening Hernispheri- . Fluid .. . n cal 

oxid.  229'0 

I 

:I 



1.8 ~ 1.9 

SPECIFIC GRAVITY 

\ I 

\ 

2-2 
1 2.c 

I PD-NCB Consultants L t d .  
London. 

Eng'r Date  Drg. Nc 
J.H.G.  July 76 6 0 5 l e  



0 

10 

2 0  

3c 

4 t  

8 0  

9 0  

100 
I 

.. .. . . 

\ 

I 

I 

S P E C I F I C  G R A V I T Y  

HAT CREEK 
S A M P L ~  'B' 

\ 
\ 

i 

' 
I P P N C B  Consultants  Ltd. 

London. 
Eng'r Date 

60518 J.H.G. J u l y  76 
Drg.  N( 



P 
\ 

up 
i 



A t  the  Iz-esent  tiine the  p r o j e c t  i s  5n ths conceptuaL. desigr; 
s t age  for : -  

1, fm opeacnst   p i t   to   proauce up t o  1 2  mill ion tons per  
annum; 

2, A coal preparat ion ple.nt t o  have a benef ic ia t ing  
e f fec t  on t he   qua l i t y  of  t h e  coal; 

3. A.  2000 megamtt power s t a t i o n  t o  be  supplied  with 
coal from the opencast pit. 

This is Stage 1 of a plan svbsequently t o  produce a f u r t h e r  20 
mi l l ion  tons per  annliic of' coa l   f r cn  a second opencast p i t  xhich would . 
supply a 3000 megawatt  power. s ta t ion .  

, ~j :; . : 

- <  

' '. 
,, ' ; i.Li 

The pro j s c t  has been  devised. by t h s i B r i t i s h  Colunbirt Hydro Bow8 j~ ' ,! 

: . :  

who o m  the   mineral   r ights   of  Hat Creek?; Coal resources at Hat Creek . .  

are considered t o  be of K?e onier  of 500 mill.ion tons  i n   P i t  I and 3000 
mil l ion   t ons   i n  Pit 2. ?!he c o d  seam i s  thougiitto be 2000 f e e t  thick 
and has been  proved i n  o considerable\number .of  diamond bore  core  holes 
t o  depths  of 1600 feet;.  (See  Appendix 1 )-,, L. 

b .  . ~ 

. , , .  

h e r i c a n   c o n s u l t m c y  firn) for the  pomr  stat-ion stuqy mil PD-RCB t o  
exsaine  the  mining problems. PPKCB hwe   en l i s t ed   t he   s e rv i ces  of Wright 
Engineering of Vancouver t o  sssist. ,, ,)' i.l.: ; :: , i :  y'<:, 

The BC Eyclro Board have ca l l ed  i n  Integ-Ebasoo (a j o i n t  Canadion- 

; <,- 

Dolmege Cmpbell and Associated  i(l&ing  Ls3oratodas  Limited) and 
Comaercied. Test ing and Engineering  Laborstoriics, Vancouver,  have  been 
responsible  for the  initial l8 ,bo ra toq~   andyses  o f  the  borehole  cores + I ;  . . i 
md Golder  Associates  have  acted as$&+o-l!e.chiiical Consultats.  ,.! .; 

;', . .". 

Following i.njtial t e s t a   by   t he  Girtley Engineering (Cana6a.a) Ltd., 

i . :  

f _ .  
1.- .I , I.'' ~~. . ;" ,. )., 

. ,  
I 

. ,  
.:...:.,: ;~...:" L.8 ,.;,. j _  

Coal Science and Materid.   Testing Lzbor.a.t.ory znd .the KC3 Corex L2boratory 

Cazrpbell, BC liydro asked f o r  p i l o t   w a l e   t e n t s   t o  be  csvried o u t  on one 
on small samples  taken from 2" borehole cores and  supplied by Dolmage 

qua l i ty  of coal. n -  i h l s  was subsequently modified by E ~ ~ , s G o  and ?D-XCG 
t o  ths following three q~dLLtie3:- 

1, 3.500 Btu (a% ZG$ moisture   basis)  4-5-75 -;. .~ 

2, 5000 B t u  ( I' I1  " 1 L > S c  

3 .  @SO0 Btu ( rt " ,I '* 1 

r: 

,r i.. , 
i .  ii 

t o  e s t a b l i s h  what beneficistfion v;ovld resulk on washing, 

These tes ts   incluZed t h e  requiremnts  for:-  



4. A pstrographic. q1alLysi.s t o  be 
c:lrried out  by the Cew.5a Centre 
for %inera1 NCid En;:ergy Technol.6gT.9 : 
Ottswa. 

BG Hydro reqces ted   tha t  Birt ley Efi$.merjnS (Canada) 'Ltd., should 
carry out tests 1 end 2 and l ~ i ;  responsible f o r  t h e  'despatch or' so,~!ples 
f o r  3 and 4. 

PD-ITCB were reques ted" to  rnc?Litoi. t h e  proce;.u:-es ca r r i ed  out  by 
the  BirtLey Engineeriing Test:i,ng Laborztozyy. 

Coal Board, was seconded t o  I3 -KCS f o r  a period of 2 weeks 'io mmitor 
this work i n  CdL&nry, klbertli., Canadz, wkere the  C a d  Science and 
Hate r ia3  Testing Laboratorie:s .cf B i r t l ey  Engineerkg (Canada) are 
Located, 

Hr, G. Armstrong, Deputy Chief Sc ien t i s t ,   Sco t t i sh  Area, Nationel 

! 

. .  
i 

i 
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i 

'i 
! 
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_______111 i B.C.  tIYDRO - HAT  CREEK  PROJECT 
. -  

I SUNbANCE  BULK  SAMPLE I HOMOGENIZED  BULK  SAMPLE 2S7.?>d5 P E R  :Sfi,<?a&.E 

. . .  

I CLEAN  COAL .' 

PRODUCT ;b - .. 
I 

""-A- 

I r R A W  AND  CLEAN  COAL 

! BY  CSEMT. 

" 

A N A L Y S ! S  PERFORMED 

A I R   D R I E D   M O I S T U R E ,  

ULTIMATE,  SPEC.  GRAVITY,  
EQ.' 149 I STURE,  PROX I MATE., 

A N A L Y S I S '  OF ASH, S.G. OF 
H.G. I .   ASH  FUSION, MIS. 

ASH,  BTU,  WATER  SOLUBLE 
ALKALIES,  SULPHUR  FORMS, 
P., co2, c1.  

-.- - 

- 
Y 

CRUSHED TO 
M I  NUS 1 /4" 

CANADA  CENTRE  FCR 
MINERAL E ENERGY 
TEC'NNOLOGY, 

".---{ 3 I<. G. 
4 

L 
E 

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

A N A L Y S I S  

I :  

I 

OTTAWA,  CANADA 
PETROGRAPHIC  ANALYSIS 

CRUSHED  TO - M I NUS 1 /4" 

. .  

SCREEN @ 4", 1/2", 28M, 1OOM +4!' WT.% 

1.70, 1.80, 1.90 S.G., PROX 1 1 i t l .  

S. ,  BTU. GLBO . ~ ~ o o , ~ ~ t o , ~ . t ' . ~ ~  .. , (a)  1 / 2 "  X 2 8 ~ 1  I ( c )  2 8 M  X IOO] (D) l O O M  X 0 I 
ANALYS I S ANALY S I S - WT. % "WT. % ON EACH  FRACTION 

-ASH 'Z ON  EACH  FRACTION  AS I N  .(A)  AS I N   ( A )  - PROX, S., BTU 
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COAL SCIENCE G M I N E R A L S  TESTING D I V I S I O N  

BIRTLEY  ENGINEERING  (CANADA) LTD. 

1976 

PRICE LIST 



COAL SCIENCE. & MINERALS TESTlNG D I V I S I O N  

. ' BIRTLEY ENGINEERING (CANADA) LTD. . 

_ .  , .' 

r. , '  

d 

" 1976 . .  

id 
. .  

P R I C E  LIST . .  . .  
... , 

al 

a) 

I.1 

'I 

rl 

I 

d 

.+ 

A I R  D R I E D  MOlSTURE (ASTM) 

RES I DUAL "I I STURE. 

EQUILIBRIUM MOISTURE 

ASH 
PROXINATE ANALYSIS (Residual   Moisture,  Ash; V o l a t i l e  

and  Fixed  Carbons) 

ULTIMATE  ANALYSIS (Carbon,  Hydrogen, N i t rogen,  Oxygen, 
Sulphur, Ash, Residual   Moisture) 

SPECIFIC G R A V I T Y  ( B o t t l e  Method) , 

SPECIFIC G R A V I T Y  (Bulk Buoyancy  Loss  Method)  Min. 

FREE SWELLING INDEX 

RUHR DILATOWETER TEST 

HARDGROVE GRINDABILITY TEST 

$ 7.50 each 

3.30 each 

14.30 each 

3.85 each 

. 11.00 each . 

66.50  each 

7.50 each 

5.00  each 

6.00 each 

50.00 each 

22.00  each 

ASH FUSION TEMPERATURES 1 )  O x i d i z i n g   o r  Reducing  Atmosphere 24.75 each 
2 ) . 0 x i d i z i n g  6 Reducing  Atmosphere  44.00  each 

MINERAL  ANALYSIS OF ASH FOR: Si02; A1203;  Fe203; CaO; blg0; 

Na20; K20; Ti02;  P205; SO3. 66.50 each 

CALORIFIC VALUE 

SULPHUR 

PHOSPHOROUS 

CARBON 0 I O X  I DE 

CHLORINE 

14.30 each 

7.15 each 

7.50  each 

7.50 each 

19.50  each 

LABORATORY  SCALE F R O T H  FLOTATI 01.1 TEST 40.00  each 

SCREEN ANALYSIS (Dependent on s ize,   separat ion,  & b u l k  of sample)  15.00/hour 

FLOAT-SINK  ANALYSIS (Dependent  on s i z e   f r a c t i o n  G b u l k   o f  sample) 

1 )  Below 1.60 S . G .  Min. 12.00 p e r  

2 )  From 1.60 t o  2 . 2  S.G. ' Min. 15.00 per 

Sepa r a t i o n  

Sepa r a t  i on 

Birrley Engineering . ' ' 

s u * m ; a r y  Of GTeal west S l e d  I,rdusrrier 
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Ig76 ,P r i ce  Lis t  (cont;) ! 
" . 

?? ~. 

PILOT PLANT B U L K  WASHING:- 

Our B u l k  washing f a c i l i t y  has a feed  ratk  capacity of 5 to 7.5 metric 

tons per hour  of R.O..kl. (run-of-mine) coal.  T h e  f e e d , t o  ttie system 

i s  reduced  to'3/4" x 0 by c r u s h i n g  the screened  oversize t'o minus  3/4". 
The  plant   has   the  f lexibi l i ty  to wash 3/4" x 28 Nesh coal i n  ttie heavy' . 

media c i r c u i t  and to  e i t h e r   t r e a t  the 28 mesh x 0 coal  directly by f roth 

f lo ta t ion   o r  to route i t  through  the  water-o,nly  cyclone  circuit f i r s t ,  
scalping  the 28 mesh x 65 mesh overflow  product.  by.means of a.0:25 m m '  . ' 

sieve bend,  thickening the ti5 mesh x 0 underflow i n  an 8" c lass i fy ing  

cone o f  which the under f low forms the feed to  t h e  f ro th   ce l l s .  Both . 

t h e  s ieve bend overflow a n d  t h e  froth  concentrate  enter a d i s c   f i l t e r  

which  dewaters  this f i n e  clean  coal  to  approximately 22% moisture. The  

clean  coal from the heavy media c i r c u i t  is combined wi th   t he   f i l t e r  cake 

t o  form the'  cl.ean  coal  prodirct. T h i s  clean coal is representative of 

the product which can be expected  to be  produced from a commercial 

preparation p l a n t .  

. .  . .  

. .  . .  

I .  Basic .Two ( 2 )  Circui t  Wash (tfeavy Media & 
Froth  Flotation)." 

Up t o  10 metric tons $4,500.00 

Each Additional Ton 150.00 

2 .  Basic Three ( 3 )  Circui t  Wash (Heavy media, 
Water-Only Cyclone,'  Froth  Flotation)." 

Up to  i 0  mgtric  tons 

Each Additiotlal Ton 

$5,900.00 
200.00 

"Th i s  p r ice  includes a11 tfw analysis   required  to  produce a plant  balance 

.overall  y i e l d  and proximate  ana':ysis  of  the  clean  coal  product. Any other 
sheet  with  yields o f  t h e ' c i r c u i t s  a n d  ash  contents O F  products p l u s  the 

work such as  recciving  the  samples,  homogenizing,  blending  of  clean  coal, ' * 
d l - y i n g  packaging  for  shipment,dloading and storage w i l l  b e  charged a t   t h e  
fcllo:.:Ing ra tes : -  I 1.q y, A $-. f I 

. .  T E [{,DO34 c I' 

Labour 12.00/hour 

Front E n d  Loader & Operator  ,19.25/hour 

A l l  mater ia ls  such a s  bar re l s ,  l i n e r s  e t c .  can be supplied at cost  p l u s  10%. 

Costs  for  large  continuing programmes are  negotiable.  

"~.. . . ~ ..... 
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PIL.OT PLANT WASHING 

<_ 

F igu re  1 i s   t h e   f l o w s h e e t  o f  tile Coal Science E H i n e r a l s   T e s t i n g   p i l o t  

p l a n t .  Raw coal  i s  dumped by a f r o n t  end  loac!er i n t o  a hopper a t  ground 

level ' ,   which  has a heavy 2" square  screen  iasta l led to  ensure  that   the  bucket  

e leva to r   rece iv ing .   t he   f eed 'does   no t   hand le   ove rs i ze   ma te r ia l .  The 2" over-  

P 

@ si 'ze  coal  i s  crushed  manual ly   to   pass  the 2" screen,   bu t   " rock"   i s   co f iec ted  
OiS ., 3 . 8  &., 

i n   b a r r e l s  and  repor ted as s h a l e   o f   t h e  hea'vy media c i r c u i t .  The bucket 

. e levator   d ischarges.   the  minus 2" feed a t  a r a t e  of  5 t o  7 me t r i c   t ons   pe r  $&A 
. .  

hour i n t o  a r o t a r y  3/4" screen on the   th i rd   deck .   The 3/4" o v e r s i z e   f a l l s  

v i a   a - c h u t e   i n t o  a 5" x 8" jaw  c rusher  where i t  i s  crushed t o  minus 3/4" and 

i s  recyc led  through  the  feed  system. The 3/4" x 0 sc reen  under f low  i s  washed 

w i t h   w a t e r   o n t o  a 28,mesh  sieve  bend and s lo t   sc reen   f o r   des l im ing .  

7% $5. 

P 

8* . .  

The 3/4" x 28 me'sh c o a l   i s   t h e   f e e d '   t o   t h e  14"..DS:4 Heavy  Etedia cone  on 
P the second  deck.  The s l u r r y   o f . c o a l  and. corre.ct  medium i s  pumped 'io the 

cyc lone from t h e   m i x i n g   t u b e   a t  a pressure o f  9 t o  I O  p s i .  The ove r f l ow  

and  Underf lOVJ  products  are  d ischarged  onto a common, b u t   s p l i t  28 mesh s l o t  

screen  preceded  by a 28 mesh sieve  bend  where  t i le  magneti te i s  washed o f f   i n -  

tis' 

p' to  t h e   c o r r e c t  and d i l u t e  medium tanks   d i rec t l y   be low.   Add i t i cna l   c lean  

* of  magnet i te  i s  r e t a i n e d  on  the  c lean  coal   product.  'The clean  coal   and 

. .  

spray  water  arid ba f f les   acr l j ss   the   c lean  coa l   s t ream w,sure t h a t  a mi1:ipum 
, .  

Y .  . 
s h a l e   a r e . c o l l e c t e d   i n   b a r . r e l s  by means o f  ind iv idual   chutes  for   weighing; .  

=F 
The d i l u t e  mediLlm i s  pumped t o  a th ickening  co. re on t h e   t h i r d  deck 

from where i t  i s  f e d  to  a 30" m z g n e t i c   j p a r a t o r .   ' i h e   r e c o v e r e d   m a g n e t i t e   i s  

s lu iced   back  t o  the   co r rec t  medium tank. TRe spec iC ic   g rav i t y  o f  the medium 

i s   mon i to red   manua l l y ,   us ing  a d e n s i t y  metc r ,  and a d j u s t e d   f o r  loss by 

P 

r .  add ing   cyc lone  g rade  rnagnet i ' te   c i i rec t l y   to  the c o r r e c t  medium tank. 
. .  

al < The 28 mesh x 0 coal  col1c:cted in   the   s l imzs   tank   g round  I 'eve l ,  i s  

s' 

d 

pumped to  the ' th i cken ing   cone  on the t h i r d  deck. Frail t h i s ' p o i n t  i t  can  be 

f e d   d i r e c t l y  t o  t h e   f r o t h   c i r c u i t ,   o r  as. i s  usuz!,  t o  the   water -on ly   cyc lone 

System. 
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err Coal t o  t h e  6" DSM water-on ly   cyc lone i s  pumped a t  a p u l p   d e n s i t y   o f  
_' 

10% t o  20% from the  cyclone  feed  tank  at ,  a p r e s s u r e  o f  Z O ' p s i ,  and a f l o w  

r a t e   o f  85 imper ia l   ga l lons   per   m inu te .  A mechan ica l l y   ad jus tab le   vor tex  @ 

. .  

' ' ' f i n d e r   f a c i l i ' t a t e s ' s e t t i n g s   f o r  a des i red   ash   con ten t .  

@ 
. The u n d e r f l o w   o r   w a s t e   p r o d u c t   i s   r o u t e d   t o   t h e   s t a t i c   t h i c . k e n e r   w h i l e  

P .  
t h e   o v e r f l o w   i s   f e d   b y   g r a v i t y   t o  a rapped  0.25 mm sie,ve  bend. The s ieve  

bend  over f low i.s the   water -on ly   cyc lone  p rcduc t  a t  approx imate ly  65 cesh 
overs ize ,  and d i r e c t e d  t o  t h e   E i m c o   d i s c   f i l t e r   f o r   d e w a t e r i n g .  

P 
The s ieve   bend.under f1ow. f lows  by   g rav i ty   to   the   th icken ing .cyc lone 

23 feed tank, from  where i t  . i s  pumped to the  20° - 8" cyc lone.   Th is   th icken ing  
cone  serves a dual  purpose:, 1) i t  removes  undesireable  .-325 mesh S I  imes 

f r o m   t h e   f l o t a t i o n  feed., 2) i t  p rov ides  a f e e d , o f   p r o p e r ' d e n s i t y  (20% - 30% 
s b l i d s )   t o   t h e   f r o t h   c e i l s .  The  o,verf low  wi th . .  the  -325 mesh s l imes   f l ows   t o  : 

P 
, .  

.P t h e   s t a t i c   t h i c k e n e r .  

i 
P 

I 

1.I. 
p' 

, .  
The f l o t a t i o n   c i r c u i t   c o n s i s t s  o f  two  (2)  Birt ley-Humboldt  Mult i-Wobble 

C e l l s  i n  se r ies .   S ince   t hese   ce l l s   were   i ns ta l l ed  on September  12, 1175 

there   appears   to  be a marked  improvement i n  t a i l i n g s   a s h  c c o t e n t s ,  i n d i c a t i n g  

excel lent   . recovery o f  f r o t h   p r o d u c t .  A ro ta ry   reagent   feeder   in t roduces  4 : l  
Kerosene:Methylisobutylcarbinol i n to  t h e   c i r c u i t   a t   t h e   f e e d   e n t r y   p o i n t  

f o r   b e t t e r   c o n d i t i o n i n g .  

Tile ta i l ings   jo in   the   Water -on ly   cyc l 'one   under f low  and  th ickener   cone 

overf1o.w to fo rm  the   t h i ckener   t a i l s .  The f r o t h  e n t e r s  t h e . E i m - o   d i s c   f i l t e r  

and i s  dewatered  along w i th  the. s ieve   bend  over f low  to   fo rm  the   . f i l te r   cake 

or f i n e s   p r o d u t t .   T h i s  and the  heavy  media  clean  coal  are  combined to  form 

the   c lean  coa l   p roduc t  or c lean  mix .  

Each c i r c u i t   i s  sampled fo r   feed,   p roduc t  and waste in a d d i t i o n   t o   t h e  

0.25 mm s ieve   bend  over f low  andunder f low,  f i l t e r  cake,   ' th ickening  cyc lone 

over f low  and  under f low and  analysed  for   ash  content.  I n  add i t ion ,   the   water -  

on l y   cyc lone   ove r f1ow. i . s   sc reened   a t  65 mesh a s  the   p lus  65 mesh f i g u r e   i s  

used to  c a l c u l a t e   t h e   y i e l d  of t h e   w a t e r - o n l y   c y c l o n e   c i r c u i t .  
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kd 
The heavy media clean coal .and the filter cake a rc  thoroughly horno- 

*.' 

gcnized  and the resul-tant clean mix,  sampled and analysed. 

w 
~ ~ ~ . . .  For shipping the clean coal, clean 45 gallcn  drums are double lined 

r, side, and  lids with gaskets securely put  on. The destinations are stencilled 
with polyethylene bags, the  coal is placed into barrels, a tag fixed in- , 

on the outside o f  the drums, and distributed by suitable carriers according 
 to the client's instsu~ctions. 

v 

k 

. .  - .  
1. 
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Project  No: S38-170 

Jcns 9, 1976 

_ ,  >.. 

BAH 76-2 (Date Begun: May 9/76) ~ . ~ .  . . . . . . .  

79107 N (Coal is i n  3000 BTU range. Drums are 
18311 E ......... marked 3000 bturl) 
3190.1 ELEV. 

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

........ . ~. . . . . .  . .  

HOLE 
DEPTff - 
35 FT. 

36 FT. 

37 PT. 

38 FT. 

39 FT. 

40 FT. 

4 1  FT. 

.42 FT. 

4 3  FT. 

44 FT. . 

4 5  FT. 

4 6  FT. 

47 FT. 

48 FT. 

49 FT. 

SO FT. 

SI FT. 

5 2  FT. 

53 FT. 

54 FT. 

55 FT. 

56 FT. 

57 FT. 

58 FT. 

.-.. 

1 and 2 

2 and 3 

4 and 5 

5 and 6 
6 and 7 

8 and 9 

9 and 10 

10 and 11 

1 2  and 13 

13  E J I ~  14 
1 4  and 15 

16 and 1 7  

18 and 19 
20 and 21 

22 and 23 

23 and 24 

25 and 26 

27 and 28 

' 29 and 30 

3 1  and 32 

3 2  and 33 

33 .and 34 

34 and 35 

36 and 37 

. .  
.. 

GRQSS BTU !:>3Ti-l EST. IN SITU - ' 

MO1STUI:E 212% AS PROJECTED FROM 
Dill! 74-46 

3636 BTU 
11 

I I  

.. ./2 

". 



Hat C r e e k  Coal Study  (cont'd) 
_ .  .. 

June 9 ,  1976 
Projec t  No: 833-170 

~ f i ~  76-2 (Date Begun: bk2y 9/76) - .. . 

79107 N 
18311 E marked "A 3000 btu") 
3190.1. ELEV. 

. ~~ (Coal is i n  3000 BTU range. D r u m s  a r e  

. . ~ ~~. . .  . . . .. ~. . .. 

HOLE 
DEPTH - 

59 FT. 

60 FT. 

6 1  FT. 

62 FT. 

63 FT. 

64 FT. 
65 FT. 

66 FT. 

67 FT. 

68 FT. 

69 FT. 

70 FT. 

71 FT. 

72 FT. . 

73 FT. 

74 FT. 

75 FT. 
.76 FT. 

77 FT. 

78 FT'. 

79 FT. 

80 FT. 

81. FT. 

82 FT. 

:.. 

COAL I S  I N  
DRUMS  NUMBERED - 

37,38 and 39 

40 and 41 

42 and 43 

44 and 45 

45 and 46 

46 and 47 

48 and 49 .- 

. 49 and 50 

51 and 52 

53 and 54 

55 and 56 

57 and 58 

59 and 60 

6 1  and 62 . 

63 and '64 

64 and 65 

66 and 67 

68 and 69 

70 and 71 

72 and 73 

74 and 75 

76 and 77 

78 and 79 

80 and 81 

GROSS BTU WITH E S T .   I N  SITU 
MOISTURE 20% AS PROJECTED FROM 
DDH 74-46 

4764 BTU 
I t  

1 1  

I 1  

I t  

1 1  

./3 

. 
. .  

- 7"  
! '  
! 



k b t  Creek  Coal Study  (cont'd) 
" ,. June 9, 1976 

Pro jec t  No: 838-170 

BAH 76-3  (Date Begun: May 10/'76) - 

79143 N 
18265 E 
3191.2 ELEV. 

(Coal is i n  3000 BTU range. Drums a r e  
ma.rked "A 3000 btu'!) 

HOLE 
DEPTH - 

28 FT. 
29 FT. 
30 FT. 
31 FT. 
32 FT. 
33 FT. 
34 FT. 
35 FT. 
36 FT. 
37 FT. 
38 FT. 
39 FT. 
40 FT. 
41 FT. 
42 FT. 
43 FT. 
44 FT. 
45 FT. 
46 FT. 
47 FT. 
48 FT. 
49 FT. 
53 FT. 
51. FT. 
5% FT. 
53 FT. 
54 FT. 

'1.. 

COAL IS IN 
DRUNS NWIBER.ED - 

1 and 2 
3 an3 4 : 

5 and  6 

6 and  7 

7 and  8 

9 and 10 
11 and  12 
13 and 1 4  

15 and 1.6 

16  and  17 

17. and 18 
18 and 19 

20 and 2 1  
22 and  23 

24 and 25 

26 and 27 

28 and 29 

30 and 31 

31 and 32 

32 and  33 

34 and 35 
35 and 36 

37 and 38 

39 ,  40 and 41  
42 and 43  

43 and 44 

44  and 45 

. .  

GROSS BTU WITH EST. IN SITU 
MOISTURE '20% AS 'PROJECTED FROM 
DDH 74-46 

3636 BTO 
I 1  

I t  

I 1  

II 

11 

I t  

II 

I t  

11 

I 1  

t l  

ll 

$1 

I1 

11 

4764 BTU 
11 

I t  

11 

11 

11 

II 

, " ..? - '?. 



Hat Creek Coal Study  (cont'd) _ .  .I 

BAti 76-5  (Date Begun: May 12/76) ' 

79138 N 
18318 E 
3191.6 ELEV. 

HOLE 
DEPTH - 
43 FT. 
44 FT. 

45 FT. 

46 FT. 

47 FT. 

48 FT. 

49 FT. 
50 FT. 

51 FT. 

52 FT. 

. 53 FT. 

54 FT. 

55 FT. 

56 FT. 

57 FT. 

58 FT. 

59 FT. 
60 FT. 

. .  

Project  No:.838-170 
June 9 ,  1976 

COAL I S  I N  
DRWS NIJIBERED 

GROSS BTU KITH EST. IN SITU 
MOISTURE 20% AS PROJECTED FRO!! 

- DDH 74-46 

1 and 2 

2 and 3 .. 

4 and 5 
6 .and 7 

7 and 8 

9 and 10 
11 and 1 2  

12 and 13  

14 and 15 
16 and 17 

17 and 18 

18 and 19 

20 and 21 

21  and 22 

23  and 24 

25  and 26 

27. and 28 

29 and 30 

3636 BTU 
I f  

I t  

11 

11 

4764 BTU 
11 

11 

I 1  

11 

11 

I 1  

I t  

I1 

11 

I 1  

I t  

11 

-. . . . 



Hat  Creek  Coal  Study  (contld) 
" -. 

BAN 76-12 (Date Begun: May 27/76) 

N 
E 

ELEV. 

HOLE 
DEPTH - 

31 FT. 

32 FT. 

33 FT. 

34 FT. 

35 FT. 
36 FT. 

37 FT. 

38 FT. 

39 FT. 

40 FT. 

4 1  FT. 
42 FT. 

43 FT. 

44 FT. 

45 FT. 

46 FT. 
47 FT. 

48 FT. 

49 FT. 

50 FT. 

Pro jec t  No: 835-170 
June 9 ,  1976 

(Coal is i n  3000 BTU range. D r u m s  are  
'marked "A 3000 btu") 

GROSS BTU II'ITH EST. IN SITU 
COAL IS IN 
DRUMS NUhlBERED 

~ ~ ~ .~._ 

MOISTURE 20% AS PROJECTED FROX 
- DDH 74-46 

1 and 2 

2 and 3 

' 4 .  and 5 
5 and 6 

7 and 8 

8 and 9 

10 and 11 

11 and.12 

12 and 13 

14 and  15 

16 and  17 

17 and  18 

19 and 20 

2 1  and 22 

23  and 24 

25 and 26 
27 and 26 

28  and 29 
29 and 30 

- 31 and 32 
51 FT. . 33 and 34 

52 FT. 35 and 36 

53 FT. 37 and 38 

54 FT. 39 and 40 

55 FT. 41 and 42  

56 FT. 42 and 43 
57. FT. 44  and  45 

3636 BTU 
I1 

I1 

I t  

I 1  

If 

I t  

I1 

11 

'I 

I 1  

I t  

I1 

I 1  

I t  

11 

1 1  

4764 BTU 
I t  

I 1  



Projec t  No: 838-170 
June 9, 1976 

B A H  76-12 (Date Begun: May 27/76) 
. . .  . .  .~ 

N (Coal i s  i n  3000 BTU range. Drums a re  
. E ~~ . 

ELEV . . .  marked "A 3000 btu") . . . ,. . . . , .. . .  .. .  . . . 

GROSS BTU WITH EST. I N  SITU 
HOLE 
DEPTH - 

COAL IS I N  
DRIPIS NUXBERED 

MOISTURE 20% AS.PROJECTED FRO>.[ 
DDH 74-46 

58 FT. 45 and 46  4764 BTU 

59 FT. 47 and 48 

60 PT. 48 and 49 

61 FT. 50 and 51 

11 

11 

11 

... 

. .  
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Project  No: 838-170 

~. 
'HAT 'CREEK 'COAL STUDY 

BM 76-6 (Date Begun: May 17/76) 

N (Coal is i n  5000 BTU range.. D r u m s  are 
E marked "B 5000 btu") .' 

ELEV . 
HOLE 
DEPTH .DRUBIS NLNBERED 

GROSS BTU WITH ESTIFNTED IN SITU 
MOISTURE 20% AS PROJECTED 
FROM DDf159-18 

COAL I S  IN 
. .  

50 FT. 1 and 2 

51 FT. 3 and 4 , 
52 FT. 4 and  5 
53 FT. 5 and 6 
54 FT. 7 and 8 

55 FT. 8 and  9 
56 FT. 9' and 10 
57 FT. 11 and 12 

58 FT. 13 and 14 
59 FT. 15 and 16 
60 FT. 16 and 17 
61 FT. 1 18 and  19 
62 FT. 20 and 21 
63 FT. 21 and 22 
64 FT. 22 and 23 

65 FT. 24 and 25 
66 FT. 26 and 27 
67 FT. 28 and 29 

68 FT. 30 and 31 

69 FT. 31 and 32 

70 FT. 33 and 34 

71 FT. 35 and 36 
72 FT. 37  and 38 

73 FT. 39 and 40 

74 FT. 41 and 42 
75 FT. 42 and 43  

5359 BTU 
0 

I I  

11 

11 

II 

11 

I I  

1 1  . 

. I t  

I t  

11 

11 

' II 

I, 

I I  

11 

I t  

I 1  

I t  

I1 

I t  

I t  

I1 

I t  

I t  

. . ./2 
.. . . 

.. ~~ . 
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Hat  Creek  Coal  Study  (cont'd)  Project No: 838-170 ' 

June 9,  1976 

BM 76-6 (Date Begun: May 17/76) 

N 
. ~. 

(Coal i s  i n  5000 BTU range. Drums are, 
. . ~ 

. . . . . . . . . . . .. . . . . . E , .  .... ~ . ~ . .  ~~ ~.~ ~ marked "B 5000 btu") . . . ~ ~ . 

ELEV . 
. .. 

HOLE 
DEPTH 

GROSS  BTU  IVITH  ESTIMATED IN SITU 
MOISTURE 20% AS PROJECTED COAL IS IN 

DRmIS NUMBERED FROY DDH 59-18' ' 

__. 

76 FT. 43 and 44 ': .=. 5359 BTU 

77 FT. 45 and 46 11 

78 FT. 47 and 48 11 

79 FT. 49 and 50 11 

80 FT. 50 ' and  51 
81 FT. 52 and 53 11 

82 FT. 54 and 55 II 

83 FT. 56 and. 57 I 1  

84 FT. 58 and 59 I1 

85 FT. 59 and 60 II . 
86 FT. 60 and 61 11 

87 FT. 62 and 63 I 1  

88 FT. 64 and 65 I1 

89 FT. 66 and 67 11 

90 FT. 67 and 68 I 1  

91 FT. 69 and 70 I ,  

92 FT. 70 and 71 1) 

93 FT. 71 and 72 11 

94 FT. 72 and 73 I 1  

95 FT. 74 and 75 t l  

. .  11 

'. .. 



Hat  Creek Coal  Study  (contld) 

BNI.76-7 (Date Begun: May 19/76] 
N 
E 

ELEV . 

Z.  

Project No: 838-170 
Jun6 9, 1976 

(Coal is i n  5000  BTU  range.  Drums a r e  
marked "B 5000 btu") 

HOLE 
DEPTH - 
47 FT. 

48 FT. 

49 FT. 

50 FT. 

51 FT. 

52 FT. 

53 FT. 

54 FT. 

55 FT. 

56 FT. 

57 FT. 

58 FT. 

59 FT. . 

60 FT. 

61 FT. 
62 E'T. .-. 
63 FT. 

64 FT. 

65 FT. 

66 FT. 
67 FT. 

68 FT. 

69 FT. 

70 FT. 
71 FT. 
72 FT. 

COAL I S  I N  
DRUMS NUblBEED 

76 and 77 .: 

78 and 79 
80 and 81 
82 and 83 
84 and 85 
86 and 87 
87 and 83 
S8 and 89 
90 and 91 
92 and 93 
94 and 95 
95 and 96 
97 and 98 
98 and 99 

100 and 101 
102 and 103 
104 and 105 
105 and 106 
107 and 108 
109 and 110 
111 and 112 
112 and 113 
114 and 115 
116 and- 117 
118 and 119 

120 and 1 2 1  

GROSS BTU IVITH ESTIMATED I N  SITU 
MOISTUE 20% AS PROJECTED 
FROM DDH 59-18 

5359 BTU . 
11 

I1  

11 

I t  

I1 

I t  

11 

11 

. 11 

11 

? 
11 

I I  

I t  

I1 

1 1  

11 

11 

II 

11 

11 

I 1  

11 

II 

I 1  



& Hat  Creek Coal Study  (cont  Id) 
" 

~ .' Projec t  No: 838-170 
June 9 ,  1976 

# .  
. .  

BAH 76-8 (Date Begun: May 20/76) 

te N (Coal is i n  5000 BTU range. Drums are 
.................... "" .. E . . . . . . . . . . . . . . . . . .  marked "B 5000 btu") . .  ~ ~. . .  

ELEV . .~ 

HOLE 
DEPTH - 
53 FT. 

54 FT. 
55  FT. 

56 FT. 

57 FT. 

58 FT. 

59 FT. 

60 FT. 

61 FT. 

62 FT. 

63  FT. 

64 FT. 

65 FT. 

66 FT. 
67 FT. 

68 FT. 
69 FT. 

COAL IS IN 
DRW!S I\WIBERED 

122  and  123 

124  and  125 

126  and  127 

128  and  129 

130 and 131 

131 and  132 

133 and  134 

134 and 135 

135 and 136 
137 and  138 

139  and  140 

141  and  142 

143  and 144 
145 and 146 
146  and 147 

.x.. 148  and 149 
149 and 150 

GROSS BTU IVITII  ESTIMATED I N  SITU 
MOISTURE 20% AS  PROJECTED I 

FROM  DDI1 59-18 

5359 BTU 

II 

I1  

I t  



Hat Creek  Cod.  Study  (cont'd) 
_ .  

" 

June 9 ,  1976 
Project  No: 838-170 

BAH 76-13 (Date Begun: May 28/76) 

N (Coal is i n  5000 BTU range. Drums are  
. .... . . ~.~ E 

~ . .  .. marked "B 5000 btu") 
ELEV . . .. . . . . 

~~ .~ .. .. . 

HOLE 
DEPTH - 

66 FT. 

67 FT. 

68 FT. 

69 FT. 

70 FT. 

71 FT. 

72 FT. 

73 FT. 

74 FT. 
75 FT. 

76 FT. 

77 FT. 
78 FT. 
79 FT. 

80 FT. 

81 FT. 

. 8 2  FT. 
8S FT. 

84 FT. 
85 FT. 

86 FT. 
87 FT. 

.. 

COAL IS IN 
DRUMS NUMBERED 

1 and 2 

3 and 4 
5, 6 and 7 

8 and 9 

10  and 11 
11,and  12 

13 and  14 

15, 16 and 17 
18 and 19 

20 and  21 

22-and  23 
24 and 25 

25  and 26 

27  and 28 

29 and 30 

31 and 32 

33 and 34 
34 and 35 

36 and  37 

38  and 39 

39 and 40 

41 

GROSS BTU  NJTH  ESTIHATED IN SITU 
ETOISTURE 20% AS PROJECTED 
FROH DDH 57-8 

5341 BTU 
I 1  

I t  

11 

I t  

I 1  

. 1 1  

I t  

11 . 
11 

11 

I 1  

11 

11 

11 

I t  

I 1  

11 

11 

II 

I 1  

I1 



HAT CREEK COAL STUDY 

EAH 76-9 (Date Begun: May 20/76) 

Projec t  No: 838-170 

June 9, 1976 

N 
E 

ELEV . 
MOLE 
DEPTH - 

13 FT. 

14 FT. 

15 FT. 

16 FT. 

17 FT. 

18 FT. 

19 FT. 
20 FT. 

21 FT. 
22 FT. 

23 FT. 
24 FT. 

25 FT. 

26 FT. 
27 FT. 

28 FT. 

28  .to'34 FT. 

35 FT. 

36 FT. 

37 FT. 

38 FT. 

5 . ~  

(Coal i s  i n  6000' BTU range. Drum a r e  
marked Tit) 

COAL I S  IN 
DRUMS N W B E R E D  

1 and 2 
2 and 3 

4 and 5 

5 and 6 
7 and 8 

8 and 9 
10 and 11 
12 and 13 
13 and 14 
15 and 16 
16 and 17 
18 and 19 
20 and 21 
21 and 22 
23 and 24 
25 and 26 
OPEN WORKINGS,, NO COAL 

27 and 28 
29 and 30 
30 and 31 
31 and 32 

GROSS  BTU  WITH  ESTIPLZTED I N  SITU XOISTURE 

IS ESTILIATED AVERAGE FOX  OVERALL DEPlX 
OF AUGER HOLE 

6030 BTU 

20% AS PROJECTED FRO14 DDH 59-19. RITING 

I t  

' I t  

11 

11 

I f  

I 1  

11 

11 

I t  

I t  

I1 

11 

11 

I f  

I t  

11 

I t  

I 1  

11 



Hat Creek Coal Srudy (cont'd) 
,.. 

Projec t  No: S38-170 
June 9,  1976 

BMI 76-10 (Date Begun: May 21/76) 

N 
. . ~ .  E 

ELEV. 

HOLE 
DEPTH - 

32 FT. 

33 FT. 

34 FT. 

35 FT. 

36 FT. 

37 FT. 

38 FT. 

39 FT. 

40 FT. 

41 FT. 

42 FT. 

43 FT. 

44 . FT. 

45 FT. 

46 FT. 

47 FT. 
48 FT. 

., . 

COAL I S  IN 
DRUMS NUHl3EIED 

33 and 34 
34 and 35 
35 and 36 

36 and 37 
38 and 39 

40 and 41 

41 and 42 

43 and 44 
44 -and .45 

46 and 47 

48 and 49 

50 and 51 
52 and 53 

54 and 55 
55 and  56 

56 and  57 
57 and 58 

(Coal i.s i n  6000 BTU range.. Drwns a r e  
markccl V i )  

GROSS BTU wrH ESTIMATED IN SITU MOISTURE 
20% AS PROJECTED FROM DDH 59-19. RATING 
IS ESTIFIATED AVERAGE FOR OVERALL DEPTH OF 
AUGER HOLE 

6030 BTU 
I1 

I 1  

11 

11 

11 

11 

I t  

I t  

11 

I 1  

I1 

I I  

I f  

11 

I 1  

I 1  



" 

Hat Creek Coal Study (cont 'd)  
-.. 

Project No: 835-170 
June 9, 1976 

BAH 76-11 (Date Begun: May 25/76) 
: . , .  , . . . ~ .,... 

N .. "" ~"..E ",.. ~ 

(Coal i.s i n  6000 BTU range. Drums are 
marked V ' )  

ELEV. 
. .. ~.~ ~. ... . . . ...  

HOLE 
DEPTti - 

16 FT. . 

17 FT. 

18  FT. 

19 FT. 

20 FT. 

21 FT. 

22 ET. 

23 FT. 

24 FT. 

25 FT. 

26 ET. 

27 FT. 
28 FT. 

29 FT. 

30 FT. 
31 FT. 

32  FT. 

33 FT. 

34 .FT. 

35 FT. 

36 FT. 

37 FT. 

38  FT. 

39 FT. 

40 FT. 

41 FT. 

".. 

COAL IS  IN 
DRUMS NUMBERED 

GROSS BTU WITH  ESTZHATED I N  SITU MOISTURE 
20% AS PR0JECTE.D FRO>l DDH 59-19. W\TIXG 
IS ESTIMTED AVEXAGE FOR OVEWLL DEPTH 
OF AUGER HOLE 

59, 60 and 6 1  

62 and 63 

64 and 65 

65 and 66 

66 and 67 

67 and 68 

68 and 69 

70 and 71 
71 and 72 

73 and 74 

75 and 76 

76 and 77 

78 and 79 

80 and 81  

82 and 83 
83 and 64 

85 and 86 

87 and SS 

89 and 90 

90 and 91  

. .  

.- 

92 and 93 

94 and 95 

95 and 96 

97 and.98 

98 and 99 

99 and 100 

6030 BTU 
I1 

I I  

I1  

I t  

I1 

I t  

11 

i l  

II  

I t  

I I  

f I. 

I t  

f l  

11 

11 

I 1  

II  

I1 

0 

11 

t i  

I I  

1 1  

t l  



_ -  
Hat Creek  Coal Study  (cont'd) 

-.' 
Projec t  No: 838-170 
June 9,  1976 

EAH 76-15 (Date Begun: May 31/76) 
. .  

N . .. . . .... . .  (Coal i s  i n  6000 BTU range. Drums are  
E 

ELEV. 

- 
marked "Cl') 

GROSS BTU  VJITH  ESTIMATED I N  SITU MOISTURE 
20% AS PROJECTED FROX DDH 59-19. R.\TI?X 
IS ESTINATED AVERAGE FOR OVERALL DEPTH 

'OF AUGER HOLE . 

HOLE COAL IS I N  
DEPTH DRUMS NUMBERED - 

14 FT. 

15 FT. 

16 FT. 

17 FT. 

18 FT. 

19 FT. 

20 FT. 

2 1  FT. 

22 FT. 

23 FT. 

1, 2 and 3 

4, 5 and 6 
7 and 8 

9 and 10 
11 and 12 

13 and 14 

15 m d  16 

16 and 17 

17 and 18 

19 and 20 

6030 BTU 
11 

I t  

11 

PI 

I 1  

11 

I I  

I t  

11 

24 FT. 21 and 22 I1 

.25 FT. 23 and 24 1 1  

26 FT. 24 and 25 11 

27 FT. 26 and 27 I t  

28 FT. 28 and .29 1 1  

29 FT. 29 and 30 $ 1  

30 FT. 31 and 32 I1 

3 1  FT. 33 and 34 11 

32 FT. 54 and 35 I t  

33 FT. 36 and 37 18 

... 

34 FT. , . 37 and 38 11 

35 FT. 39 and 40 If  

36 IT. 41 and 42 11 

37 FT. 43 and 44 11 

38 FT. 45 and 46 11 

39 FT. 47 and 48 I 1  

40 FT. 49 and 50 I t  



~ .. . .  

Hat  Creek Coal Study  (cont'd) Project  No: 838-170 
June 9, 1976 

BkIi  76-15 (Date Begun: Fiay 31/76) ' 

N 
E 

(Coal is in 6000 BTU range. Drums are 
marked 'ICt') 

. .  . ELEV . 
GROSS  BTU WITH  ESTIMATED I N  S I T U  MOISTURE 

HOLE COAL IS I N  20% AS PROJECTED FROiZ DDH 59-19. RATJSG 
DEPTH DRWS NIJXBERED IS ESTIbLrlTED AVERAGE FOC OVERALL DEPTH 

OF AUGER HOLE 

4 1  FT. 5 1  and 52 
- 

6030 BTU 

42 FT. 52 and 53 

43 FT. 54 and 55 
44 FT. 56.and 57 

45 FT. 58 and 59 

46 FT. 59 and 60 

47 FT. 6 1  and 62 

48 FT. 63 and 64 

49 FT. 65 and 66 

50 FT. 66 and 67 

5 1  FT. 68 and 69 

52 FT. 70 and 71  

53 FT. 7 1  and 72 

54 FT. 73 and 74 

55 FT. 74 and 75 

56 FT. 76 and 77 

57 FT. ".. 78 and 79 
58 FT. 80 and 81 

59 FT. 82 and 83 

60 FT. 84 and 85 

6 1  FT. 86 2nd 87 

62 FT. 88 and 89 

63 FT. 89 and 90 

64 FT. 9 1  and 92 

65 FT. 92  and.93 

66 FT. 94 and 95 

67 FT. 96 and 97 
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\ Proportion 

Float 0 1.30 

1.30 - 1 e35 

1.35 - le40 

I e 4 0  - 1045 

1.45 - 1 e50 

1,50 - 1.60 

1,60 - 1.70 

1.70 - 2.80 

-I .Do - I .90 

1,90 - 2aOO 

2,oo - 2 e 1 0  

2.10 - 2.20 
sinks @ 2.20 

B 

i 
Ash - 
3.9 

4-07 

7.3 

14.1 

18.9 

34.4 

36.1 

b7.6 

56.1 

64.6 

72.0 

78.5 

84.4 

_LI 

28m - I oom 
12& 



65.9 11 e 9  

$0.2 29.8 

&,I 43.6 
3.7 63.4 
k.  4 69,5 

11.7 75.5 



.”.. ”I  

ASH CONTENT % 


