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Wornock  Hersey Professional Services Ltd. 

The  Hat  Creek.F?roject took the form of a bork   p rog ram 7 

to the  instructions of Simon Carves  of Canada. :- . 

This  w a s  to exatnine,  using th.e Warriock Hersey. Professional 
Serv ices   Labora tory  at Calgary,   Canada,  the  physIcal  properties 'of. 
the three   samples .  ': ~ 

This   ana lys i s   took   the   form of grading,  noat  &.sink: .' 

character is t ics ,   proximate  analysis ,  

Also included wiis a scheme  whereby  the.breakdown of t h e : : ? ; t  

coal  / .clay'could  be  ,measured  using a Wet  Attrition  drum  constructed .-.c- 
to, and  complying  'kith,  the  standards of the  Australian  Ntethod A S  7 161': cy' 
1977 p i  ?2/3.,. :' 
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Wornock Hersey Professlonal5ewices Ltd 
. *  

I 

- Description of Samples   and  Methods  Used 

One,sample  marked " Z "  which was derived fra-n t rench  'I%" belghing  113 1 5  i i 5  .,. 

kgms.  packed  into 73 s tee l 'd r i lms   was   de l ivered  to Calgary on August-11.; 1977.5i7. 
On  opening  these  drums;.it Wa's imm'ediately'noticeable  that  polythe"+:liners 2"s 
had  not  been  used.  .A se'parate moisture ' .sample was not  delivered..-::d 

The  methods  used to obta in ' t t i ese   samples   here   ou ts ide   the  te rms  of re ference  .' 
to Warnock Hersey Profess iona l  Se'rvices' Ltd. . d .  

Aftei- air dry ing , the   coa ls  very f e w  lurrops of c l ay  here t o  be seen  and  evem\,-:r, 
arter separting the  -t 4 " enaterial   the.amounts of pu re   c l ay  w ~ s  very small;.:.?i. 
Discrete  inorganic  material   could  be  seen  occluded in the  clay, '   and  when I ... ;n 
samples  iwere'placed  in water, the  coal  could  be  'seen to separa te   accord ing  .''1vZ2 
to the  c lay  content .   High  coal   content   pieces   wwld stay in-their  original:: 7.1 

shape;  ,but low coa l  content piece's,  i .e. 'due to l a r g e r   a m w n t s  of 
occlusions,   broke  up  rapidly  and  became a slurry.   After   f i l ter ing,  it_ was-..-.:  
poss ib l e ' t o   s e t t l e   t he   d i spe r s ion   ea s i ly  an-d a clear:   supernatent  could  be? !:? 
decanted. 

. .  

I . .  

Grading,  usjng a Gilsbn  mechanical  sieving  apparatus. to s e p a r a t e  >t  L . 
the   f ract ions,   and  Float  & Sink'analysis, - '  i n  'organic solutions at pre-: ... 
scr ibed  grav, j t ies  were used  to separate   the  coals   fur ther .   Drying on2 . . - I  

downdraught  benches was followed  by'preparation'of  samples for analysis..sis. 
Riffling w ~ s  accomplishe'd  by'rheans of a manual riffle'.':::. . . .  . .  

. .  
. .  

, I .  

... ~ 

. .  

The  F low  shee t   wzs   suppl ied   by  Si-mon Carves and  th i s  Kzs generally  ad.hered:re.3 
to except   some s h a l e  analysis   had :to be added,   'and  moisture   contents   pr ior .  i m  
to ana lys i s   had 'a t so  to be added to the  flow sheets .   Al l   three  samples ,   were c:-e . . 
t r ea t ed  in the sarneway. The-%eights  and % weights-kre   a lso  reported; '  I n  i n  .I '. 

- smle  cases a very  small   f ract ional   weight . resul ted; '  but the test'was compteted?ied ', 

noting this.:-'A Floa t  & S i n k   t e k t  on the + 4 '' was   ca r r i ed   ou t  on ?IX"'and !IZ1'''.2!' . ' .  

s a m p l e s  only - IIY" did  not  produce'a  fractioniat  -3- 4 I! .  : S i n c e  s e p a r a t e  ..~.1z 
moisture   samples   were  not   . r leceived,air .   drying  fol lowed by.loss. in  weight.ati: &t ., :: 

0. , ": . 107 -. techniq'ues, w e r e   u s e d  to determine total moisture';:-.'::. . . .. : 
: 

. ., 



. -  Warnock Hersey Professional Services Ltd. 

During  the  processing of. ..sample "Z "  d Simon Carves   representa t ive  was  . '  

present  in the  lab  and  again  during some of the  later  stages  only.  .:. 

No Ash  Exarrlination was requested.': 2 .  

A mechanical  type .of wet  screening  apparatus-was  not  available,'  so,careful.:-.-JI 
control over water  supplies'and  hand  manipulation'had to be   used   to   separs te  z':? 
the  f ines  into  respective  size  fractions.  I t  was  found  that  "conditioning'! :..z' 
i .  e. soaking  in  water  prior to screening  ensured  the  t jest   separation'and I:. .. 

each  sample w a s  subjected  to 10 minutes in v;ater  before  screening.;.-; 

Reference to the  flow'sheet  will  show a r e se rve   s ample   was   r eques t ed  after':;.!- 
>he initial  grading at.;.+ 4 ". .: this  amounted to:.; :.<): 

. 3,360 kgms.  for ''X" I 

,l 3,OOC kgms: for, !tY*' :'>"' 

800 kgms. for " Z "  .I 

Fur ther   ' r eques ts  from the  flow  sheet  asked for hand  selecting to .be u'sed for ..:.,f. ' .. 

"bright,  dull  clay  and rodk't-..:. In   p rac t ice   th i s   was   less^ than  feasible   s ince :~ ... 

we found a Q g l w e r a t e s  of these  mater ia ls   with coal and a reduction'in  particle- ::le '' 

s i z e  would  have  accompanied  any  mechanical  breakage.:-i.The  SimSn  Carves.,. s s  ., ' . 

representativelwas  present  during  thi ,s 'operation'and  was  in  agreement with':..[:i: 
what %:,as done::.'?. 

.. . 

. ., 
. .  
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I .  Warnock Hersey Plofessiona'l  Services Ltd. 

CLIENT.- . .  8.  C .  f4ydro 

Sample  Identification ' - :  Hat Creek Bulk Sample  W 77 X .  ' 

. .  

1 / l  6.1' ' x  28. M.2 ~ ' .  4. 0 .: . '.j 58.2 ;. 1.. 93.03.0  43.43.4 4.4 (SU.6). . . . . . .  .., 
. .  i . .  

Total : c . ,  1 00. 0 . . :: 41.7 : .  , .  

. .  . . .  
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Warnock Hersey Professlonal Servlces Ltd 

: . , .. 
;.. .. * 
. . . .  - .  :.. . . . .  

t i .  %: . . 
. . .  

... 
. . . .  
~. 

LAB. NO::-. - 77 - 8400 ,(; 
" . 

. .  

Ai?  Dried L o s s  .-: 0.7 . ,  :.' 7.1.. 

1nherentN.oisture . 18.8':,:: 21 .6 ;  .5 

Total Moisture  !-.s 13.4:; .? 27.2" : ~ i  

Ash  (Air  Dried) ' '  2 0 . 2 ~ .  i- -28.6".i 

Sulphur  (Air  Dried)::2. l o .  ? ".  - . 

Btu / Ib.(Air  Dried  7,410:;   5,841. i. 

DRY. BASIS.'!:': 

Ash 5.1; 24.9:- .>~  '36.5 ' . :  

Sulphur f. 2. 5s . 3 ,  - .- 

Btu 7 lb: :L,* 9,122  :-?7,454'"4 

DRY,ACH FREE BASIS : !+ 
Btu / lb: . . 

- - 

- -. 

12,150'; 1 1,738 ' 

9.4::. < 

21 . o -  . :.i 
28.4 

28.2: 

" 

5 972.. , 

35. 6:. ':: 

" 

7,555.TFi.5 

1 1,733 '. 

43;  4 ~. . A 50. 'I 2. 

1.38..22 1.50.:- 

6,662LS.Z 5,3863;. 
. .  

11,778 '.-: 10,708: 

. .  

. ., 



Warnock Hersey Professlonal Services Ltd . .  
C L I E N T  - B.C. H'fDRO ' .  - 

- SMPLE - . HAT .. CREEK -'Bulk'Sample X ... 
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Warnock Hersey Professional Sewices Ltd. 
CLIENT - B. C. HYDRO 

( Sample  Identificatim' - Hat C r e e k  - Bulk  Sample I w 77 X;  :. 

LAB.' NO. - 77 - 8400 . .  

RAW COAL,,SIZE  /ASH. DISTRIBUTION'A 
. "" 

Wet Scr'een Analysis  of ?p X 0.: C' 

S i z e  .. 

y x y , l  !. 
2 4 .., 

X .1 /a'! ,:' .: 

1/8 X'1/16?. ; 

1 /I 6 x '28M~ "..f 

28 X 45 M . ?J'. 

45 X 65 M.: ?,, 

65 x 1OQ.M: X 

IOQ'x 200 M. i. 

Total .: 

. .  .- . . .  
. . .  ~. "" . .. , 
. .  

.. 
. . -  

. .  

. .  . 
. .  . .  

.. .. . . .. 
1 . .  : ' ' 

. .  
. , .  .. . 

. . .. 
. .  

. ,  . 
. .  . . 

31 .8:  .,3 

45.3J 

53.1 i ~ ' 

59.4 i: 

58.83.. i 

57.1.. I 

61 .4.: .5 

69. 1 2 i 

70.76~ .i 

100.0 53.5 I 

. .  

. .  . .  

. .. ., . . 
.~ . .  

22..1'> ': 

35.2 . .  :: 

45.8 :', , : 

56.35. 5 

59.2*'.;. 

65.95.i;: 

7.4.1::. i 

85.25.2 

IQO.O>.C 

31 .8; :' 

36.8'..3 

40.62.. 5: 

44.13.3 

44.8-:..3 

46.1:5. I 

47.87,;; 

50.5). 5 

53.53.5 

. .  . .  
. .  

. .  

. . -  . .  
.. .. . 

. . .  
.. . '.. 

. .  
. -  . .  
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. .  Warnock Hersey Professlonot Servlces Ltd, 

C L I E N T  - B. C. Hydro ": 

Sarxple  Identification - Hat  Creek  Bulk Sample w 77 x. :: 

LAB.' NO::-.. 77 - 8400 .:: - . 

RAW COAL FRACTIONS :- ANALYSIS % .  7 Wet Screened .>:-. . .  



i Warnock Hersey Professlonc~l ServIca Ltd. 

CLIENT' -  . .  8; C. I-lydrp 

Sample  1dentificatioti:-  Hat  Cre:ek  Bulk  Sample W 77 X .  :..: 

CAB.  NO.^^^^ 77 - 8400 ' ' 

8 t u  / Ib. : i _  3 3 827.; 7 n. d. . ,:. n.d.!. ri. n.d: ,. 

DRY,-.ASH FREE BASIS.!'::: .. . 
. .  
. .  . 



S a m p l e  Identification - - Ha t  Creek Bulk Sample w 77 X 

Etu / lb. .:- 

10,08@i, 

. .  . . ~  
~. 

. .  

. .  . -  

,:. 2 

. .  
, -  . .  
~. 

. .  . .  

. .  

. . .  . .  . . .  

- .- 

F ,. . .  
. .  

. . .  . ~ .  
> 

. ,. . .. ., . 
. . .  . . . .  



Warnock Hersey Professional Services Ltd. 

CLIENT - B.C. Hydrp ! 

Sample  Identification .- Hat Creek Bulk Sample :  W 77 X - 

Dry Bas i s  s i :  

Ash- 5-i 

Sulphur '  -~ . 

Btu / lb. '! 

... 



Vhrnock Hersey Professbnot ServlcesLLtd 

C L I E N T  - B.C. Hydro 

Sample  Identification - Hat Creek Bulk  Sample w 77 x ..( 



1.G. 8 50; i' 

14.0 50; 2 

1 ;50 ' 1 ;e0 $14 0.6 51 . I  94.6 ' 26'.,3 

1 .60 ' 1;80' 

1.80 'I ..',!C 

, /.< (:, 

1 4 ; O  50.2 

. . .  
2 . 5 ;  

, i .  G - ,  ~ 

i. 94: 6 26;3 '5;4 72 i I: 

1 . 5  5.4 72'. 1 1.00; 0 28.8 5.4  72.1 

- - .  '1 . ?j , .  i (.l<, , I.!. . .~ .' , . l'i . i  . .  :. 1 c: , 
I 

, " ' TOTAL 100 .. O... 28.8.  

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



Specific Gravity- FLOAT  AND SINK ANALYSIS % 

-,:,,- Sink <,:- F l w t  
.,.% , ! . 1 / 1  w*,., . , , A s h  M A  m:.,,, .AsJl! ! s&&r 

. .  
Elementary ( .  , .: i\p;:l sib,,, Cumulative F.loat Cumulative Sink 

. . ................. . . . . . . . . . .  . . .  . . .  . . . . . . . .  - - . . . . . .  . .  
. ,. 

. .  
. , L , :  & j , , h k d ~ ~  

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

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

................ .. . . . .  . . .  .- ... _. ......... ........... - -. _ . ... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  ". - .. . .......... l.oo 30,2 ......... . .  ................ . . . . . .  ......... 
1.40 1 43.2 15.3,  43.2 15.3 

10;3 3 1 . 9  53; 5 18.5 56.8 57;4 
, .  , .  

! 

: .  . ., . 
9.1' 38.4 62.6  21.4 46.5  63; 6 

, , !  < . ' I  . 

. ,  

8:4 &';a 71 ;o 25; 0 37.4, 69; 1 
. .  

16:O 69;O 87; 0 33.1' 29.0 74: i 
. .  

\ 

13.0 80.3 
. ,  . , .  , ' 7 '." 

I 

100.0 39.2  13.0 80.3 
..,. . . ,  , ? >  . : ( I  ': .: . , . . .  'i < 1 I i '  ' 

100.0"'. 39.2"". 

', !it: # . : ! ',, . ,  . . .  



. .  

9.2 20.0 4a.7 ' '  17.4 

16.5 36.3 55.2 . 21 .O 
. .  

1?;1 50.3 66.3 25.3 

17.4 63.j 83.7 35.0 

i&3  80.3 1 ob. 0. 42.4 - 
I d I I  . .  I G 3 . 0  .',.., .,, 

100.0.. 42.4- 

1 00 ,, , > :;::. ' .q 

. .  
. . . . .  . .  

64.5 57.8 

55;3 c2. E 

44.8 68.8 

33.7 74.. 8 

16.3 80 .3  

I !  ;. ti(). :: . * ,  



. .  .. 

Hat  Cre'ek.Bulk Sample W.77 X: X 

Wet  Attrition Test and  Analysis :i:. 

. .  . .  

. .  
. .  

. .  



Watnock Hersey Professlonal SewicaLtd . 
Wet  Attrition Test __ 

T h e  test apparatus   consis ted of a cylindrical   drum,  fabricated to the  Austral ian-zr ,  
S t anda rds  AS 1661 1977, with a measured  volume of wa te r ' and   known   aman t  of. \of 
coal,   together  with  steel  cubes',  th~e'whole  being  subjected,to  rotation  at a:? z 
prescribed  spee,d  for'a.measured  length-of time.:- On  ccx%pletim'of  the test, thei3e 

wedge  wireland  the  attr i ted  coal  then  subjected to the anlysis  a s  la id   dohn per,:.cr 
instructions;  . ~. 

The'   tumbling  t ime  was  decided  by  the 'Hardgroye  Index  which.was  determined ,;?? 
pr ior : to   the   t es t   be ing   car r ied  out: A ca l ibra t ion .graph   (a l so ' in   the   Pus t ra l ian .  ~R 

Standards)  was provided::;.. 

Details ' i c  

-. water   was  f i l tered  through  a 'special ly .dgsigned  cover   made up f q m  .x mm.- . n  

-___ . .  

Drum - volume capaci ty  -~.200 l i t r e s  . ..; 

Stee l   Cubes  - .18 each  edge 50 mm : : 

Speed "20 R. P. M I  : 
Amount  coal  used.-  50 kgm ,. :. : ., 

Water.vo1ume - 1. 150 l i t res  ::. 

.. 

In  practice; .   during'early  commissioning of the  drum,  . the  wedge  :wire :screen:..zt? 
was   no t   used .as  a fi l ter , . the  drum  was  allowed to s tand f o r ' a  shor t .whi le  clnti'htit 
sett lement  had  taken  place  and  the 'water 'decanted off 7 this 'shortened  the.t ime:-. .z 
slightly  and  this:m:ater'v,ias  collected'  and  used  for  the  subsequent  wet .<e? 
screening.  ..::. . 

. .  

. .  

We  have in hand a slightlalteration to the  dr iving 'mechanism .in so  far as an zn 
additional:crank,  .wpich:  will  enable  the  drum to be   s lowly   tu rned  by hand in: :n 
o r d e r  to facil i tate emptying:':;: ' .. . 
Determined  Hardgrove  Indexes '...s 

The"  tumbling  ti-mes  from'.the'calibration  graph  ,fall  under  the.lowest  point o f  , t h e ; i : ; ?  
curve.   However;   in  order to comply.with  the  instructions  issued  by  Simon <>:> 
Carves the.tumbling  t imes  used:wet-e 30 seconds   in   a l l   th ree  cases;?.s. 



. *  Warnock Xersey Professlonot Sewlces Ltd. 

" 
C L I E N T  -. B.C. Hydro  

Sample Identification - I Hat  Crekk Bulk S a m p l e  1.w 77 x .: 

LAB.' NO.". .77 - 8400. >( 

. .. 

.. . 

103 x 200M i ' 1.9.:: 61.0. :.. 88.0. i: 40.0 . L 

200 M x 0. Z.' 72.0. . 77.9 ' lOO.O..C 44.6. ,?  

Total .. .:.: 100'.02:? 44.6:'.;_ 

0. 1 18 (Sub]!Ji:!'. 
, . 

0.150 (Subf_:i?'; 

0.025 (%ub>vb> 
. .  . 

0.80.L.3 

5.06. ..% 



i .  Wornbck Heney Professlono1 Services Ltd 

CLIENT - €3. C .  Hydro : ,  

Sarr,ple  Identification - H a t  Creek  Bulk  Sample W 77 x 
. " 

LAB. NO. ' - .  77 - 8400 '.':. - 
. .  

. .. 

Weight (kg:),: , 

Wt.' yo.liead ::+ 

Moisture (As  Run) 

Ash' 

Sulphur! . .- 

Btu / lb. :!-. 

DRY BP.SIS.i5 
. . ~  

Ash'>.: -. 44.4 ~, 26.7. . '  34.1 L ! 

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

.. . 



. .  Warnock Hersey Professlonal Servlca Ltd 

CLIENT - B. C .  Hydro. 

Saw-ple Identification - .~ Hat  Creek  Bulk  Sample, W77 .X . ' 

. ;  

RAW COAL FRACTlOl<S '- ANALYSIS %:'I - After Wet Attrition' '>:-I . .  



Wornock Hersey Profeulonol Servlces Ltd , 

CLIENT.-  8. C. Hydro . 

Sarr,ple Identification - }Hat Creek   Bulk  Sample: . W 77 X. 

- 

.. 

RAW GOAL FRACTlONSi- ANALYSIS %' - Aft 
- .  . 

0. 03 

0.7 , I  

3.3. ;3 

54.8. F 

1 .05::!-. 

4,555 .?.. 

56.71- . i 

1 .09 ( 1 "  

4,708 .: 

.. . .  . .  

0.8'. 

1 .9  ', 

2.6 ' . : .  

59.4. ': 

1.25 .i 

3, 877:. :"' 

10,197;:' 

:er Wet  Attriti 

5. 1 . . .  .: 

12.0<:c. 

1.3. . :? 

76.91 3 

0.62 -:. 

" 

77.97.c 

0.63 

.- . 

- .  

.on '.. : 

1 .05. C Z  
. .  

4,372372 



, ' Warnock Hersey Profadona! ljervlces Ltd 

CLIENT - B.C. Hydro 

Sample  Jdentificatiow- ~- Hat  C r e e k  Bulk Sample: W 77 X -.! 

LAB. NO! .3. 77 - 8400'   .After  Wet  Attri t ion i /'. 
" 

.. ANALYSlS.OF  CLEAN  COAL;..'^^."?' x x? Size Fract ion:  

Cum.:.Float  1.40 .: 1 - 4 5  .!: 1 . 50 ,.::: 1 . 60. t.::! 1 .80 '+. 

wt.. % (Cum.). I .  40.2 . i. 47.4.'. ,$ 59.6>.  75.0-  88.6 

Wt.'. (kg.) 0 . 5 ~  0. 5!C , ::. 0. 7:i 0.9;,. 1 .o; 

, *  As Run 

Ntoistu're :, 

Ash s' . .  

Sulphur.  . . :  

Btu '/ lb;  'i: 

-__~ Dry Basis .:.: 

Ash' . . 

Sulphur  -, ::- 

Btu f ib. :2 
. .  

Dry,. Ash F r e e  Eesis  : x 

Btu / lb. 't; 
- 

Cum.' Sink 

As Run: :: __- . 

VVt.'(kg.) : 

wt. y7 . *  

Mois tu re  :: 

5.0 . ' >  

1O.lC.l 

1 .19 .  .:? 

1 0, 274 7::; 

0.7'. 7 

59.8: . ? 

. .  

4. 4 :. ,:; 

4 . 5 . . :  

1 2 . 4:: . .'' 
0.96. e > 

9, 904..:'. .: 

11,918 1 :  



Warnock Heney Profedonof Servlces Ltd 

CLIENT - B.C.  Hydro - 
Sample  Identification - Hat   Creek  Bulk S a m p l e ,  w 77 X. 

LAB.' NO. - 77 - 8400'; . After  Wet  Attrition : : . n  - :- 

ANALYSIS OF CLEAN  COAL." VI x 28 M Size Fraction'ir.r 

C.um: F loa t  1.40:' 1 - 4 5  1 .50 5;. 1.60.C: 1.80:.? 

wt. %(Cum.) 15.5.; 25.4'   27.4'  ,..: 37.6'a.e 57.1'1 1 

Wt.' (kg.). 0.4'  , .< 0 . 6 ' .  ' 0.7 . .  i 1 . 0 : ~., 1.6: - 

A s R u n :  . .  

Mois ture  . .  i ' .  

- .. 

 ash^ , ' >  

S u l p h h '  . '  

Btu / lb. ' I  

D ry   Bas i s  ~. 5 

Ash' 

Sulphur  

Btu / lb. ':. . 

Dry, Ash Free Eas i s  : 

Btu'/.lb: '..: 

Cum.   S ink  ~ 

As Run: .. 

- .  

4.3 

8.7 

'1 .01 . . 

10,436 ,'- 

9.1 - ': 

'I . 06 , : 

10,909:' 1 

12,006. ' ' 

5.1 4 .3  I 

11 .5  12 .9?  c. 

I . I I . : ~  1 - 1 1  * 

9,'890 i 9,712 '  ' 

12.1 .  13.5.;. 'C 

1.17;   1 .16  'C. 

10,417~:.T  10,145 



Warnock Hersey Professlonal Servlces Ltd 

CLIENT - B.C. Hydro 

Sample  ldentificatton - Idat C r e e k  Bulk Sample  W 77 X 

LAB. NO; :- 77 - 8400 After Wet Attrition . . 
" . ~. 

Cum.  Float  

wt. %(Cum.) . 

wt. (kg.) 

Ash. : 

Sulphur  

Btu / lb. : 

Btu / l b .  

ANALYSIS O F  CLEAN COAL - 28 x 100 M Size Fraction.icn 

1.40  1.45 1 . 50. ' / 1 . 60. ,:~,'.: 1 . 80. 7 , '  

4.4  7;6 3 12.01. 1 18.7: ;' 33,2 

0.02. 0.04 ', 0.06. 0.1 0.2 

4.5  4.4  2.7.:  2.8 T 2.8 

8.8 11.3 15.7 .', 21.7~ 29.5 

0.96 0.87 1 .09 : 0.96.:~ 0.88 

10,607 . 7 10,153 '' 9,650 :? ~8,827,327 7,670~ 

Dry;  Ash Free E a s i s  , : ?  ." 

Btu / Ib. 12,230. !> 

Cum S i n k  

As Run 

Wt. (kg.) 

wt. % 

-~ ~ 

c..: 

M o i s t u r e  .. .- 

Ash. 5. 

Sulphtir:.  .. 

Btu~:/. lb. : I > .  

Dry:. Sasis I i.. . .  

Ash' .: 

S u l p h u r .  

Btu / lb. 

0.6 ... <: 

95. 6" . i 

6.8' 

55.5. . ?  

0.81 . :.: 

1 2,042 11,820 . 11,684-1:: 11,328.: 

0.4'1. 

66.8:.. 

7.5:. 

64.9: 

0,. 82. 

. .  



Specific  Gravity FLOAT AND SINK ANALYSIS % '  

Sink . ,.. Float Elementary .. 
-,I . ,.- . .- .. ~ ..- . . . . .  ... . .  

. _ . -  
. . . .  , A N I  i!,, . . .  

Cumulative  Float  Cumulative  Sink 

,-. 
, . .  

. .  
... I. > ,  -,"!,;Ash S v l p h u r  ,;:: . Ash-: Sulphvr wight. , ,,..Ash;,., Sulphur 

.~ 

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

... . . . .... .. . . . . . . . . . . . .  .. . . . .  .... . .. _. "_ ... . . . .  . . . .  . . . .  .. . . . . . . .  _" ". ... . . . . . . . . . .  . . . . . . . . . .  ... .. .... . . . . . . . . . . . . . .  
1 'L40' 

. . . .  " 

40.2 10.6 
." 4o *'2" .~ . 

10.6 
oo.; o... 

32. 7. ' '  ' .  

59'.'8 '' ' 
, .  

47:5 

52.6 50; 4 

40.4 56;  0 

25.0 64; 4 

1.1' i 4 69; 1 

'! ... . .<: I . .  

,*;: ' tOwY1' ' .  . , 
. . .... 
, ,.:. 
<. . ,: ..... 
I. ; ~ , .. , .  . .  . . . . .  



Specif ic  Gravity FLOAT AND SINK ANALYSIS % 

S i n k , ; : , .  (,,Float Elementary . .  , , . , ! I T  . , ,*x, ti' Cumulotive  Float  Cumulative Sink 

. , .  . .  w.,. &l S u i p h u r  m:,,,,,i<!& 1 Sulphur 9 Wei ht,.,: , , . ., ::"Ash . . ,- . :.,, . , Sulphur 
. . . . .  . . . . .  .. . . . . . . .  . . . .  ... . . . . . .  

! . , .  
- 

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

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

............ -. . ....... ". . " ......... -. ...... ". . . . . . . . . . . . . . . . .  _ . . ............. . 
1.40 

1.40 1;45 

1.45  1;50 

15.5 - -."9.1 
, . .  . .  

9-:9 16.8 

. ,  
2;o 31.3 

. .  

1.50 , i.60 

1.60 .1.80 

1'0'.'2 36.0 

19.5 42;4 

l.5,5 ._ 

25.4 

- -  . . . . .  . .  .... . . .. . . . . . . . . . . . . .  .. . . . . . .  . -. - " ". - .... ...... .. . ........ . . . . . . . .  oo. - ..4*... , 
55.3 

a , ,  .> . .  

1'2'. 1 
. , ;  

84.5 
. .  

. .  

27.4 . 13;s .?4 6' 60; 4 
. . .  ? .  . 

37.6 ' 19.6 72.6  61.2 
. .  

. , , .  , 
57; 1  27.4  62.4 65.3 



Specif ic  Gravity FLOAT AND  SINK  ANALYSIS % 

- Sink : , ~  il,u I Elementory 
. . . 

~I . - -  
...... I ..,NI) :,; .Cumulat ive Float Cumulotive  Sink 

' 

. .  . . . . .  . . . . .  . . . . . . . . . . .  . . . .  
I- . 
i ,  . - :  w*::):,.,* S u l p h u r  ... ... Sulphur Weight ..,,....Ad... ..%mix ...... . . . . . .  . .  . . . . . .  -.  D r y  

.- " . . .  ... ..... ....... 

........ .. ... -. . . . . . .  . . . . . . . . .  . . . .  - ,  .. . . . . . . . . . .  ...... 
1 .40 

...... . . . .  . . . . . .  . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . .  
, I  > 
v . ,  

" . . . . .  . . . . . . . . . . . . . . . . . . . . . .  
4.4 9.2 

. . . . . . . . . . . . .  -. ". 
4.4 

. . .  .. - I " 
9 :2. 

. 
1 00. O''.." 57. 0 

. .  

1.40 1 i.45 

1.45 '1.50 

1:50 1;60 
~ . .  

1.60 1;00 

TOTAL 

I '... I / \ L . ,  
". _ , . i - ,  

, .  . .  

3.2 

4.4 

6.7 

1'4.5 
, , -.I 

66.8 

. .  
- 

.-. 

100.0 

' 95. i, 

15.4  7:6 

23.5 
. .  

12.!0 

33.4 1 8 ; i  

. .  
. .  

40.8 .. 33.2 

70.2 1oo;o 
; i ? C;:J, r-! 

. .- ." .~.. 

57.0 ' 

'57 ) ,  ~. 
. ., 

1 1 ..'E 95.6' 

16 ; l  
,~ 

92.4 

22.3 88.0 

. .  . . . . . . . .  

30.4 81 .3 

57.0  66.8 

. _- :. 

59.2 

60.7 
..... 

62.6 

65; 0 

70.2 

3 . 1 .  :; 



Warnock Wersey Professional  Services Ltd. m 1423 D 45th Avenue N.E. Calgary Alberta T2E  2P3 Tel. 276-9138 1 
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Sample identification Hat Creek  Bulk Sample  W 77 Y Size f:action .~ 2 8 M  x 100M 

Lab. No. ( 5 )  77 - 9015 After Wet Attrtion W t  % of head  sample 13.1 
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. .  

Sample identification Hat Creek  Bulk Sample  W 77 Y Size f:action .~ 2 8 M  x 100M 

Lab. No. ( 5 )  77 - 9015 After Wet Attrtion W t  % of head  sample 13.1 

Specific-Gravity - .... FLOAT AND SINK ANALYSIS % 

Sink - Float Elementary Cumulative  Float  Cumulotive Sink 

w* S v l p h u r  &Sulphur 
Dry 

Ash SWMX - 

1 .'40 3.7 7.5  3.7 7.5 100.0 61.4 

I.&? 

1.45  1.50 

' 4  n c  
I .-?.I 

1.50  1.60 

1.60 1.80 

1.00 

TOTAL 

0.9 ru.8 

7.1 12.0 

3.4 34.0 

a -  

5.5 40.9 

79.4 70.9 

~ 100.0 61.4 

4.6 8.1 

11.7 10.5 

15.1 15.8 

20.6.  '24.6 

100.0 ' 61.4 

96.3 63.4 

95.4  63.9 

88.3 68.1 

84.9 69.5 

79.4 70.9 


