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This  Report  brings  together  the  Washability Data obtained from Samples 
collected from the 1977 Test  Trenches A and 3. Interpretation o f  t h i s  
Data i s  the subject of a separate  report "The Potential  Application o f  
Alternative  Processes for the Beneficiation of Hat Creek Coals". 

The Sampling Procedure and Laboratory  Flowsheet was  d.rawn u p  by Simon- 
Carves i n  consultation w i t h  B.C. Hydro t o  ensure  that problems encountered 
i n  the 1976 Washability Tests were avoided. 

The procedure used included,  for  the  f irst   t ime on Canadian coals,  the 
Wet At t r i t ion  Procedure  recent1,y  published as an Australian  Standard. 
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coal seam  and/or  zone are required  to  properly  develop  benefi ci ation proposals. 
The impractibility of achieving  this  during  1977 (and thus  to  form  part of the 

not be established  until  towards the end of this Study, it  was  agreed that 
Phase I Study) was obvious. Since, however,  the need for beneficiation  would 

samples  from  the  1977 Test Mines  programme  would  provide the best data  even 
though  limited  in  scope. 

deposit  for  each  identifiable 

2.1 1976 Test Procedure 

At the commencement of the C-MJV Study, SCAN  reviewed  the 
Washability  and Test Wash  Data  obtained  from  the  1976  Sampling 
Programme: - 

"A Report  to B.C. Hydro  and  Power  Authority  on  the 
Analysis  and  Beneficiation of Bul'k Samples "A", 
"B" and "C" from  the  Hat  Creek  Deposit"  submited 
by Birtley  Engineering  (Canada) Ltd:,  Dr.  D.F. Symonds, 

Testing  Division, Frank J .  Horvat,  Manager,  August 
P.Eng.,  General Manager  and  Coal Science and  Minerals 

13, 1976. 

It was  evident  from  this  report  that: - 
2.1.1 Conventional  Float  and  Sink  analysis  had  not  be  practicable 

handling  and  wetting/drying stages. The cumulative  method 
due  to the rate of breakdown of the  material  through  the 

ultimately used  by CSMT had given  consistent  results. 

2.1.2 Despite the care  taken,  the  Washability  Data did not  correlate 
satisfactorily  with  the Test Wash  results. 
Mr.  Frank Horvat was most helpful  in our  review of this report. 

2.2 Correlation  with Mining Results 

were thought  to  contain  a  higher  percentage of fines  that would  be 
The 1976  Samples had  been  taken by a 3 ft.  diameter  auger and thus 

incurred by actual  mining.  A direct comparison was possible by this 
stage  since  test  mining had commenced in Trench A, the  coal  being  mined 

and fed  through  a  small  hopper  to an 11 ft. diameter Bradford  Breaker. 
by front  bucketJshove1,  handled  twice by truck and  fron-t  end loader, 

This breaker was intended to  reject  wet  clays  whilst  reducing the coal. 
to 40mm x 0 for the Burn  'Tests. 
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2.2 Correlation w i t h  Mining Results - cont. 

In pract ice   the Run of Mine  Coal was, by visual  observation, 
3OOmm x 0. The clays d i d  not  ball-up, b u t  reported  as  breaker 
underflow,  the  reject being largely 150 x 40mm good qual i ty   coal :  
approximately 15 t o  20% by weiqht. 

We considered  that this operation was resul t ing i n  a similar  decree 
of  s i z e  breakdown t o  that; which  would occur  prior t o  any coal bene- 
f i c i a t ion   p l an t .  We did  not  consider  that   the  full   scale mining 

i n  the A Trench coal gave essent ia l ly  a 200mm x 0 product. 
would give a substantially  coarser  product  since  the  natural pa 

Later mining in Trench B gave a coal which broke, i f  anything more 

of +300mm fossi l ized  mater ia l ,  which  would give a high  ash breaker  reject .  
readi ly ,  t o  -40mm, b u t  in  this  case  there were s ign i f icant   quant i t ies  

2.3 Consideration  of  Possible  Beneficiation Schemes 

2.3.1 

2.3.2 

2.3.3 

The small propor t ion  of t1OOmm preclude  f loat  and s ink  tes t ing 
of this material  to  acceptable  accuracies  unless  excessively 

present  observations  also showed a comparatively  easy  coal/refuse 
large bulk  samples were taken.  Since  the  previous  testwork and 

separationfor  the -+100mm mater ia l ,  i t  was decided t o  design  the 
t e s t  programme fo r  100mm x 0 coal. 

"Extremely  Difficu'lt"  washability  characteristics were revealed 
by the 1976 Tests and the  pract ical  use of dry  cleaning  techniques 
was ruled  out. 

The a b i l i t y  o f  the   plast ic   c lay  mater ia ls  t o  swell t o   l e s s  than 

washing a t  h i g h  gravity  cut  points would n o t  be practicable.  
1.7 sp. gr. revealed  in  the 1976 Wash Test,  sugaested  that 

Thus t h e   t e s t s  could be res t r ic ted  t o  the 1.40 t o  1.80 sp. gr. 
range. 
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2.3  Consideration of Possible  Beneficiation Schemes - cont. 

2.3.4 I t  was envisaged t h a t  computer interpolation would be used 

to  concentrate on achieving h i g h  accuracy of 5 sp. gr. 
for  intermediate  gravit ies;  thus i t  would be best practice 

Thus 1.40, 1.45, 1.50, 1.60 and 1.80 were selected. 
separations i n  the  range using the cumul.ative method. 

2.3.5 The size  ranges which could be treated  simultaneously by 
appropriate  beneficiation  processes was reviewed with a view 
t o  minimizing the number of  separate  size  fractions for f l o a t  
and sink  analysis. 

The following  fractions were thus selected: - 
411 x $11, %!I x %I#, &II x 28 mesh, 28 mesh x 100 inesh 

(Note t h a t  Imperial  Units were used due t o  equipment ava i l ab i l i t y . )  

2 .4  Wet Attr i t ion Procedure 

The most serious problem revealed  in  the 1976 Test Procedure was t h a t  
the s ize   consis t   data  from the Test Washes  showed considerably more 
(and higher  ash)  fines t h i l n  were. predicted from the  conventional 
analysis  procedures. T h u s  t he  washability  data i tself  could n o t  

'represent  the  coal  as  processed. 

This problem had been defined  in a s e r i e s  of some 17 t e s t  programmes 
conducted by the  Austra1ia.n Coal Industries Research Laboratories L t d . ,  
and set  out   in   the i r  paper by A. LePage  and F. Pollard t o  the 1976 
International Coal Preparation Congress.  Subsequently their Wet Attr i t ion 

Washability  Testing. 
Test Method has been incorporated  in the 1977 Australian  Standard for 

The Australian  research had been specifically  correlated  with  plants 
( b o t h  p i lo t  and fu l l   sca le )   t rea t ing  + 0.5mm raw coal  in Dense  Medium 
Cyclones, and the -0.5mm  by Froth Flotation.  Preliminary  evaluations 
suggested  that some 4 ' '  or  -%'I material   a t  Hat Creek would probably 
require washing in Autogenous Medium Cyclones. The "wet a t t r i t i on"   i n  
such a system would probably be,. if  anything, more severe  than  using 
Dense Medium Cyclones p lus  Froth  Floation. I t  was therefore,  recommended 
that   the  -$'I material be subjected t o  the Australian  Test. 
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The work flowsheet thus shows the following: - 
4" x 4'' and kt' x. k" - Conventional Methods 
q' x %'I, x 2E. mesh, 28 x 100 mesh - Wet At t r i t ion  
prior t o   f l o a t  and  sink  analysis. 

2.5 S u l p h u r  Beneficiation 

Due to   the  par t icular  importance o f  sulphur  beneficiation,  sulphur 
contents  should be determined on a l l   f rac t ions  so that  "sulphur 
washability" would be established. 

2.6  1977 Test  Procedures 

The above points were therefore,  incoporated  into the 1977 lrlashabil i t y  

w i t h  a Testing  Laboratory.  This i s  set o u t  i n  Section 4. 
Test Programme Flowsheet, t o  form a basis  for  arranging a sub-contract 

The problems encountered 'in previous work suggested, however, t h a t  
B.C. Hydro  and SCAN personnel  should be present a t  various  stages i n  
the testwork  to  agree  modifications  to  procedures  if  necessary. 

2.7  1977 Test Samples 

The trenches "A" and  "B!':were believed  to be i n  "A" and "D" Coal Zones 
and thus would supplement the data  to hand from the 1976 Tests. 

From the  larger "A" Trench i t  was decided to  take  separate samples from 
two d i f fe ren t   s t ra ta   sec t ions .  From the smaller "B"  trench, i n  the 
more  homogenous "D"  Zone coal,  only one sample was proposed. 

These  samples would be specif ical ly  mined and not  taken from the  general 
run of mine operation f o r  several  reasons: 

2.7.1 To identify  the samples re la t ive  t o  geological  strata. 

2.7.2 To fac i l i t a te   carefu l  and  immediate sealing of sample drums 
t o  avoid s ize  break.down by drying o u t .  
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2 .7  -- cont. 

2.7.3 To allow the correct  reconstitution  of the Breaker oversize and 
undersize products without  interference  to the main mining 
programme. 

2 .7 .4  To take  the "A" trench samples immediately.adjacent t o  the 

estimate of the effects  of  crushing and a t t r i t i o n .  
~ samples fo r  the E.M.R.  Test Wash, thus  enabling a reasonable 

2.7.5 To ensure  that  the "A" trench samples were not  contaminated by 
unrepresentative  material from the burn zone. 

I t  was observed that  the  product  size  analyses and ash dis t r ibut ion 
from these mine products were n o t  so different   as   to   discount   the 
1976 Data, despite the reservations  detailed  in  paragraph 2.1. 

2.8 Future Requirements 

I t  was noted tha t  the Wet Attri t ion  Test  was part of a much la rger   to ta l  
procedure  being  developed .in Australia  for  obtaining  washability  data 
from large  diameter  bore-cores.  This method thus merited  the  study,outlined 
in  paragraph 2 .4  as a pre-requisite t o  designing any programme to  meet 
the c r i t e r i a   s e t  o u t  i n  the f i r s t  paragraph of th i s   sec t ion .  
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A much larger number o f  Washability Samples will be required from the 
Hat Creek deposit   prior t o  f inal izat ion of any Beneficiation Scheme. 

Particular problems related  to  the  clays were not found with the 1977 
Samples. 

The 1976 Tests form a  usefuly  part of the present 'knowledge. Correlation 
between 1976 Tests, 1977 Tests and Test Washes i s  not good. 

The Cumulative Float and Sink  procedure i s  proven. 

Wet Screening f o r  a l l  Hat Creek samples i s   e s s e n t i a l .  This must i n  
future  be done w i t h  mechanical t e s t  equipment. 

The Wet At t r i t ion  Procedure i s  not proven by the three  tes ts   to-date .  
For use with the high fines  content Canadian Coals, an effect ive 
arrangement of the drum with  the wet screening equipment i s  necessary. 
Development o f  the technique t o  give  re l iable   resul ts  from a bore- 

Hat Creek. 
core programme will be necessary i f  a washing scheme i s  required a t  

Y 
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1977 HAT CREEK COAL WASHABILITY TEST PROCEDURE 

1. INTRODUCTION 

1.1 During previous  washability  testwork it has been observed thaCthe  

drying and f l o a t  and sink  operations  has  given anomalous resu l t s .  
ra te  of breakdown of coal  during  the  necessary  handling,  screening, 

Bituminous C (or Black Lignite)  Coals, for which breakdown is reported 
T h i s  is, of  course, a universally  observed  characteristic of Sub- 

as  most severe on alternate  wetting and drying. 

Y 

1.2 The matter i s  further  complicated by the breakdown character is t ics  
of the  various  clay  materials. Some have identified  three  types:  

1.2.1 Sticky,  plastic,   bentonitic  clay 

1.2.2 Dry,  powdery clay 

1.2.3 Nodules of clay (which behave as d i sc re t e   d i r t   pa r t i c l e s  
i f   the   per iod of wetting is  a minimum. 

Visual  observation  of  the  behaviour of these or other  possible 
classifications  should be made throughout  the  test.  This is important 

bulk of the  high  ash  material which we intend  to  remove  by benefici- 
since  clay  materials  rather  than  conventional  shales w i l l  form the  

ation. 

1.3 The object of the  Washability  Test  Procedure is therefore to  determine 
the  washability  charact.eristics  in a  manner  which w i l l  r e l a t e   t o   t he  
proposed  mining, raw coal  handling and preparation methods. Thus, 

1.3.1 St icky ,   p las t ic   c lay   i f  found i n  hand size  pieces w i l l  
be removed  from the samples  (and  recorded) t o  sirnulace 
removal i n  the Ratr Coal Breaker. 

1.3.2 A degree of handling and breaking of raw dry  coal is 
an essential   part   of  . the sample collection programme. 

1.3.3 A l l  tests should  be done on material a t  the :as mined" moisture 

handling method not by synthetic  re-wetting). The samples w i l l  
content. (See 1.1 above - t h i s  must be maintained by the 

method) and BETWEEN EVERY TEST  STAGE THE LABORATORY MUST RETURN 
be loaded  into D r u m s  w i t h  polythene  liners  (or  equivalent  agreed 

ALL MATERIAL FRACTIONS TO EQUIVALENT SEALED'STORAGE unless  the 
next  stage is proceeded w i t h  immediately. On no account must 
any ma te r i a l   l i e  i n  open dry air conditions. 

Y 
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1.3.4 Wet A t t r i t i o n  Testing is specified  for  the 1/2" x 0 Raw Coal 

pr ior   to   Float  and Sink  Analysis. 

1 .4  Further,  the  Float and Sink  Analysis must be done according t o   t h e  
method determined by CSMT i n  the 1976 Testwork, i.e. each s i z e  
f ract ion to  be sub-divided  into  five  representative  "splits." Each 
" s p l i t "   t o  be  subjected to  Float and Sink a t  ONE S.G. only. Thus 
a s e t  of five  Cumulative  Washability Data Points i s  obtained from 
which the  Conventional  Data may be  calculated.  This method  demands 
a  somewhat larger  weight of raw coal of each s i ze   f r ac t ion   t o  be put 
to   F loa t  and Sink  Analysis than is  normally  practiced. The f u l l  
weights  proposed i n  t h t S  1963 IS0 'Draft  (Para. 5.1 below) should  not 
therefore  be compromised. 

y1 

hi 

3 

3 1.5 I n  practice  the above weights would present problems above 1/2", 

weight  of 10,000 lb .  for each channel means tha t  
and thus the procedure s e t   o u t  below for  a r e a l i s t i c   t o t a l  sample 

kd ,.-" 1.5.1  For the  +4" resul ts   are   only a reasonable  indication 

3 

3 

1.5..2 For the 4" x 1/%" fract ions  the  resul ts   for  two o r  
more channels  should be ultimately cummulated t o  form 
one s e t  considered  s ta t is t ical ly   re l iable .  

1.6 Close l ia i son  between BCH/CMJV - SCAN personnel and the  Laboratory 
Supervisor and s t a f f  i s  necessary  throughout. 

3 
1.7 The Description  of Work below t o  be  read i n  conjunction  with  the 

Flowsheet, Appendix "A". 
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2. METHOD OF OBTAINING SAMPLE 

2.1 Position of  Channels t o  be  agreed on s i t e  between D r .  Dutt and 
Messrs. Taplin and Butcher as  representative. A p i l l a r   s ec t ion  
log   to  be made t o  permit  correlation and interpretat ion.  

2.2 Each channel sample t o  be  obtained from a bench of  approximate 
height 20 f t .  Thus a : E d 1  height  face  channel 3 f t .  wide by 2 f t .  
deep w i l l  give an estimated sample weight  of 10,000 lbs. The whole 
as  mined sample for a uniform cross section must be  taken  whether 
above or below t h i s  weight. 

2.3 To be mined  by Bucket Shovel,  transported t o  Breaker Area (put down 

broken  with  the  outlet  plate set  a s   i n  mid June to give  discharge 
i f  necessary on a CLEAN surface),   fed to  Breaker v i a  hopper and 

a f t e r  two or three  tumbles. 

2.4 Collection areas for  breaker  products t o  be lined  with steel (or 
timber  boards) t o  permit  collection  of ALL material. 

2.5 Breaker  Products  (oversize and undersize)  to be co l l ec t ed   i n   t o t a l  
t o . r econs t i t u t e  sample. Pack i n  polythene  lined drums (or other 
agreed  moisture  retaini.ng  containers) and sea l  t o  retain  moisture. 

2.6 Each  drum to  be  clear1.y  identified  internally and externally and 
a log  kept.  If  possible weigh drums pr ior   to   dispatch from site.  
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3.1  All  screening  to  be  done  using  Standard  Square  Aperture  Sieves  to 
ASTM  method. 

3.2  Dry  Screen  at 4". . 
Weigh  total  sample - u,ndersize  and  oversize  to  determine w t %  +4" 
material. 

3.3  Homogenize 4" x 0 Sample  on  clean  sample  preparation  floor. 
Extract 1000 lb.  Head  Sample. 
Extract  5000 lb. Main  Sample. 
Return  excess  material  to  lined  drums  to  form  emergency.Reserve  Sample. 

3.4 Dry  Screen  Main  Sample  at 2", 1" and  1/2".  Weigh  and  take  head  samples 
of  each  size  fractions. 
Determine  wt% 4'' - 2", 2" - I", 1" - 1/2" and  1/2" - 0. 
Recombine 4" x 1/2"  material  for  Float  and  Sink  analysis (N.B. return 
to  lined  drums  if  not  processed  imnediately). 

3.5  It  is  anticipated  that  this  will  leave  about  3000 lb. 1/2" x 0. 
Homogenize.  Divide  Sample: 

3.5.1 1000 lb.  for Dry Screening 
3.5.2.  for  Wet:  Screening 
3.5.3  As  required  (see:  4.2  below)  for  Wet  Attrition 
3.5.4  1/2" x 0 Reserve  Sample  (remainder) 

3.6 Sample 3.5.1. Dry  Screen  to  ASTM  method  at 1/4", 1/8", 1/16" and 
28M  to  determine w t %  and  obtain  size  fraction  head  samples  for 
analysis. 
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4.1  Wet Screen Sample 3.5..2 t o  ASTM method a t  1/4",  1/8", 1/16", 28M, 
45M,  65M, lOOM and 200M using  appropriate  laboratory  screening 
equipment. 

4.2 Take increments - Sample 3.5.3 - of 1/2" x 0 Raw Coal and subject 
t o  Wet At t r i t ion  Procedure as   se t   ou t  i n  paper D2 by A Le Page  and 
F. Pollard of ACIRL L td .  (Australian Method), attached, t o  give an 
estimated 200 lb .  of 1./2" x 1/4" material. 

4.2.1 Take sample of this  Attri ted  Material  and Wet Screen as i n  
4.1 above. 

4.2.2 Bulk of th i s   At t r i ted   Mater ia l   to  be Wet Screened a t  1/4", 
28M and l O O M  for  Float and Sink  Analysis. 

Y 

J 

3 
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5 .  FMAT AND S I N K  ANALYSIS 

5.1 The IS0 Recommended  Wej.ghts fo r  each size  fraction  are  given below, 
Column I. The anticipated  available  weights from the 5000 lb .  
4" x 0 Main Sample are  given  in Column 11. 

8" 
4 " 

- 4 3-  

- 2 9- 

1 " 
2 1' 

- 1/2" 
- 1 I t  

1/2" - 1/4" 
1/4" - 1/8" 

1/16" - 28M 
1/8" - 1/16" 

28M - l O O M  

SAMPLE 

IS0 
Recormnended 

15,000 
4,000 
1,500 

500 
200 
150 
100 
50 
50 

WEIGHTS lb .  

I1 
Anticipated 
Available 

400 
800 
800 
800 
600 

400 
600 

400 

5.2  Thus only  an  indication of the  characterist ics  of  the +4" material 
w i l l  be  obtained. Hand Select  to  give  Bright  Coal,  Dull  Coal, Clay 
and Rock fractions.  Determine S.G. of individual  pieces  using  standard 
gravity  baths  prepared  for -4" testwork.  (Anticipated  weight  of +4" 
material from 10,000 lb. sample = 400 l b . )  

5.3 Anticipated 2000 lb. of  4" x 1/2" recombined sample (3.4). Make f ive  
representative  "spli ts",   i .e.  each  approximately 400 lb.  (It may be 

when separated  into +2", 2" - 1" and 1" - 1/2" f ract ions and then 
found easier to  make t h i s  f ive  way split representative to  do tliis 

recombine). 

One "Split" t o  be  Float/Sink a t  1.40 
Second " 1.45 
Third " 1.50 
Fourth " 1.60 
F i f th  'I 1.80 

5.4 "Split"  Float and Sink  Procedure t o  be s imilar ly  used f o r  a l l  other 
size  fractions,   i .e. :  

5.4.1 1/2" x 1/4" 200  1.b.  Dry Sample from 3 . 6  

5.4.2 1/2" x 1/4" 200 1.b.  Wet At t r i t ion  Sample from 4.2.2 

5.4.3 1/4" x 28M 200 lb. Wet Attri t ion,  Sample sub-divided from 4.2.2 

5.4.4 28M x l O O M  50 lb. Wet A t t r i t i o n  Sample sub-divided from 4.2.2. 

Y 
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A l l  analyses  (except  moisture) t o  be reported on.Dry Basis. 

6.1 1000 lb .  Head Sample, 4" x 0 (3.3) 
Total Moisture ( A s  Received) 
Residual  Moisture ( A i r  Dried) 
Ash 
BTU 
S 

6.2 +4" "Quality" Fractions; (5.2) 
Total Moisture 
A i r  Dried  Moisture 
Ash 
BTU 
S 

6.3 - A l l  Size  Fraction Head Samples, i.e. 4" x 2", 2" x l", 1" x 1/2" from (3.4) 
1/2" x 1/4",  1/4" x l/P,", 1/8" x 1/16",  1/16" x 28M, 28M x 0 "Dry 
samples from (3.6) 
Size  fractions from (4.1) 
Wet Attr i t ion  Size  f ract ions from (4.2) 

A i r  Dried Moisture 
Total Moisture (3.4 and 3.6 only)  

Ash 
BTU 
S 

6.4' A l l  S.G. Fractions from Float and Sink  Analyses: 
A i r  Dried  Moisture 
Ash 
BTU 
S 

6.5 Note t h a t   a l l   m a t e r i a l ,  S.G. Fractions  etc.,  to  be  retained  pending 
instruct ions  to   dispatch samples to  others  for  special   analyses,  e.g. 
ash  composition  analyses. 

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

Y 
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of  Canada  Ltd. Appendix  "A" .. 
B.C. HYDRO - HAT  CREEK  PROJECT 

SIZING AND  WASHABILITY  STUDIES  FLOWSHEET 

10,000 lb. Sample 

Hand  Select  We$,  Ash 
Bright,  Dull BTU, s ,  

Screen at 4" Clay,  Rock  Moisture 

Recombine 4" x 1/2" 
. .  RESERVE I 

* 
Five  Representative  Splits 
Float  and  Sink  at 
1.40, 1;45,  1.50, 1.60, 1.8C 

Wt%,  Ash, 
BTU, S, L 
Moisture of 
Each SG Fraction 

Attrition  by * Australian  Method 
to  give 200 lb. 1/2"x1/4" I 

-"- 
Dry  Screen  at 
1/4", 1/8", 1/16",  28M 

Wt%,  Ash, BTU, S 
Each  Size  Fraction 

1/2"x1/4".  Size 
Float  and  Sink 
and  all 
Analyses  as * 

Wet Screen  at 1/4", 1/8", 1/16", 
28M,  45M, 65M, 100M,  200M 

S, Each  Size  Fraction 

Wet  Screen  at 1/4", 1/8", 1/16" 
28M,  45M,  65M,  100M,  200M 

Wt%  Ash,  BTU; S 
Each  Size  Fraction 

Float  and  Sink 
and all Analyses 
as * separately 
for  1/2"x1/4",  1/4"x28M 
and  28xl00M 
Size  Fractions 
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APPENDIX "6" 

OBSERVATIONS AND PROCEDURAL MODIFICATIONS 

See also  the  detail  comments  by Warnock-Hersey i n  Sections 5 - 7. 

B.l Si t e  Sampling 

1.1 Originally  three samples were scheduled  for Trench A and 
two for  Trench 6 .  The sample s ize  o f  10,000 lbs. was  acknow- 
ledged t o  be t o o  small for  the +2 inch  material t o  meet IS0 
Sample Size recommendations. Thus fo r  the coarser  coal the 
composite of two samples  should be used. 

one Z ,  from B. The sample s ize  was thus increased  to 20,000 
I t  was decided to  take  only two samples, X & Y from A, and 

lbs. for  B: 

1 . 2  The bench'formation  did.not  allow  taking  face channel  samples 
as proposed.  Floor  channel  samples some  30 f t .  long were obtained 
from A ,  approximately 2 f t .  wide x 2 f t .  deep. Excavating from the 
floor  using a "Backhoe" accross the partings gave a somewhat 
poorer  size  consist  than had been obtained from previous s p o t  
samples and observed i n  general m i n i n g  operations. 

Trench B sample was obtained  using a 6 f t .  wide bucket excavator, 

1 .3   P las t ic   l iners  were not  available  for the drums, although the bids 
were well f i t t i n g  and properly  tightened. The time  taken t o  mine, 
handle and pass  throdgh  the  breaker was such that  moisture  contents 
from t h i s  programme should  not be regarded as  absolute.  

1 .4  Trench B was  pumped o u t  d u r i n g  mining and  an excessively wet 
Sample 2 was obtained. 
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APPENDIX "6" 

OBSERVATIONS AND  PROCEDURAL  MODIFICATIONS 

B.2 Dry Screening  and  Coarse  Coal  Examination 

2.1 The samples,  particularly Z, were too  damp to  permit  dry  screening 
as  received:  limited air drying  was  thus  undertaken. 

2.2 Quantities of 44" material were inadequate  for  any  realistic 
evaluation of its  quality. 

2.3 Lump  clay  was  not  found. 

B.3 Wet Screening 

3.1 Warnock-Mersey  found  difficulty in obtaining  repeatability of 
results, and  found a 10 minutes  conditioning  time  necessary 
(See  their report). This  may  have  given  rise  to  soft  shale/ 
clay breakdown  to  greater  degree  than  would  occur in a  single 
wet  screening proce!;s. 

We would  recommend  that  any  future  work  be done using  mechanical 
wet screening  apparatus, and not hand  sieving. 

3.2 The size  analysis  results show a  most  marked  difference in dry 
and wet  screening  results.  Wet  screening  is  obviously  essential 

probably in future the 4" x y' material  should also be wet  screened. 
for  any  work on  Hat  Creek  Coals  pertaining  to wet processing: 

8.4 Float  and  Sink  Testing: +%'I Coal 

4.1 The cumulative  procedure  appeared to  be  very satisfactory. 
The large  proportion of middlings  present  suggest  that IS0 sample 
size recommendations were more than  adequate. 
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8.5 Wet Attri t ion  Testing 

.5.1 The 30 seconds  wet a t t r i t ion   per iod   i s   h igher  t h a n  that   calculated 
using  the formula  given i n  the paper by LePage  and Pollard, 
or   the graph in  the  Australian  Standard. I t  was obtained  as 
a recommendation d i r ec t  from Mr. Pollard.  (See  attached 
correspondance, which indicated  the  exact'  time i s  n o t  c r i t i c a l ) .  

5.2 The method of calculating  the wet a t t r i t i o n  period from the 
HGI does n o t  indicate  whether t h i s  should be fo r  raw sample or 
the coal i t s e l f .  Both were determined at   the   request   of  BCH: 
raw sample values  are  reported  here. 

5.3 An in i t ia l   . a t tempt   revea led   d i f f icu l t ies  i n  h a n d l i n g  the  quantity 
of  water  with i t s  h.igh u l t ra f ines   conten t   a f te r   a t t r i t ion .  The 
t e s t  was repeated w i t h  representatives  of B.C.  Hydro and ourselves 

would be impracticable  to  obtain  the 200 l b .  of %" x %" material 
present a t  Warnock-Hersey's Laboratories. I t  was agreed t h a t   i t  

a f t e r   a t t r i t i o n .  (Thus from th is   po in t  forward the IS0 Sample 
Weight recommendation was abandoned - note  that   the  Australian 
Standard  gives  substantially  smaller  weights.)   I t  was therefore,  
agreed  that one 50 kg t e s t  of X,Y and Z coals be completed a t   t h i s  
stage.  

5.4 The se t t led   so l ids  mass  from the Wet At t r i t ion  o f  %" x 0 coal was 
a somewhat d i f f icu l t .  " p u d d i n g "  t o  handle, and the  total  breakdown 
not iceable .   I t  was decided,  therefore, t o  t e s t  4" x 0 raw coal 
from the Reserve Sample, w i t h  t h e   f l o a t  and sink analysis  confined 
to   the %" x %", k" x 28 mesh and 28 x 100 mesh fractions  as  per 
flowsheet. 

5.5 Visual observation  immediately a f t e r   t h e  tumbling  period showed 
substant ia l  breakdown o f  the coal - one might  almost  say  the  coal 
had been attacked by the  water. The subsequent  time  taken t o  

breakdown i s  however, judged t o  have occurred dur ing  t h e   i n i t i a l  
complete wet screening was several hours per sample. The coal s i ze  

tumbling period. 

5.6 The Australian  Standard  calls  for a simple  screening  over kglm 
wedgewire and then drying  prior t o  subsequent  testing. We advised 
tha t  this should  not be done for sub-bituminous  coals  as  the most 

wetting and drying. Also our  use i s   r e l a t e d  t o  separate   s ize  
severe breakdown charac te r i s t ic  of these   coa ls   i s   by .a l te rna te  

f rac t ions  and needs wet screening. 
Mechanical wet screening equipment i s  necessary to  properly conduct 
t h i s   t e s t  with the hlgh fines  content Canadian Coals. 
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APPENDIX " C "  

CORRESPONDANCE WITH A.C.I.R.L. LTD. 

November TO4 1977 
F1304. C3pGkJkc 

Mr. Frank Pollard,' 
ileputy  General Manager 
Australia Coal Industry Research 
Laboratori 2s Ltd.  
22-30 Delhi Road 
North Ryde 
N.S.W. 

Dear Frank, 

- WET ATTRITION  TEST METHOD 

Thank  you for your l e t t e r  November 8 ,  1977, together w i t h  
enclosures.  I have passed  your  Invoice  for  action. 

You may reca l l   tha t  David Webster asked  your  advice i n  June 
regarding  the  application of this t e s t   t o  a   par t icu lar   se t   o f   coa ls  we 
are   current ly   invest igat ing.  We ant ic ipated  the HGI t o  be 40,.and 
recieved  a  telex message from  David recomending 30 seconds. Our 
c l i e n t  has read some of  your  papers and wonders: - 

1. Why you  recommend 30 seconds, which i s  greater  than 
calculated from gou'r formula? 

2. Whether i n  our  case  there would be any significant 
difference between .the  very short tumble time and 
simple  soaking i n  water? 

s tee l  cubes. We obtained an HG:[ of 53 on a sample of Drum Feed. 
Last week I observed t h e   i n i t i a l  runs using the Drum, tumbl ing  w i t h  

bituminous B/C. ( I  would prefer  the  Seyler/Brit ish  description  as  alack 
Lignite.) Pieces  of low ash coal  give HGI values o f  40 or  even l e s s  a t  

fissure layers   to   thick bands. This gives  very  difficult   washabili ty 
times. The associated " d i r t "  is clay  rather  than  shale,  and e x i s t s  from 

curves,  with  increasing head ash contents i n  the f iner   s izes .  

I should  explain  that  the  coal is, by  ASTM Classif icat ion,  Sub- 

. . . .2 
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Att: Mr. F. Pollard November 30, 1977 
Re:  Wet Attri t ion  Test  b!ethod Page 2 

of washing 1/2" x 100 mesh s ize   f rac t ion  i n  Water  Only Cyclones. We 
t h e r e f o r e ,   f i r s t   t r i e d  wet tunlbling 1/2" x 0 ,  b u t  d i d n ' t  l i ke   t he  look 
of  the  resultant  st icky  material .  

Our sampling and tes t ing  programme  was  drawn u p  with  the  possibi l i ty  

On reviewing  your  papers we decided we  may not be get t ing a r e a l i s t i c  
interact ion between coarser  coal  particles. IJe thus used a 4" x 0" 
sample. This had been "dry tumbled" to   s imulate  Prep. Plant Feed using 
a Bradford  Breaker. This gave a handleable  product  after wet tumbling. 
We are  however, very  concerned a t   t h e  time  taken to  screen  out this material 
from the  water and into  appropriate   s ize   f ract ions,  and t h a t  more degradation 
may have occurred  whilst  standing  in  water.  Obviously we have, a s   ye t ,  
t o  develop an e f f i c i e n t  means of  handling  the  product. 

We are  thus r e s t r i c t i n g  our present   tes t   to  one 50 kg batch  of  each 
of 3 coals ,  even though this may n o t  give  the  quantit ies we would l i k e   f o r  
Float-Sink  of  the + 1/4" s ize   f rac t ions .  

Thus there  are  further  questions:  - 
3 .  Mow do  you handle drum product? 

4. What t o t a l  sample weight do  you prepare  for  Float- 
Sink? (Me note AS1661 gives much lower  sample weights 
than  other  standards.) 

We will le t  you have the   resu l t s  for information and any comment 
you may care   to  make. 

as ye t ,  u s i n g  the ACIKL Borecore  Testing System - just trying  out the 
Wet A t t r i t i o n  Drum Test. 

W i t h  reference  to   the proposed note i n  your Annual Report, we are  not,  

Regards 

SINON-CARVES OF CANADA LTD. 

bcc: WHL/DSU 



Telephones- 
88 0276, 888  5087,  888 5341 

. .belhi Road, 

~' North Ryde, N.S.W 

P.O. Box 83, 
North Ryde, 

N.S.W., 21 13 

M r .  S .  G .  Butcher ,  
S e n i o r   P r o c e s s   E n g i n e e r ,  
S imon  Carves   o f   Canada   L . td . ,  
2025 S h e p p a r d  Avenue  Eas t ,  
W i l l o w d a l e   ( T o r o n t o ) ,  
ONTARIO. M2J 1W2 

Dear S t a n ,  

WET ATTRITION TEST METHOD 

a d d r e s s e d   t o  F r a n k  P o 1 l a r . d   r e g a r d i n g  t h e  wet t u m b l i n g   o f   c o a l   s a m p l e s .  
F r a n k  will b e   w r i t i n g   t o   y o u   i n d e p e n d e n t l y   b u t  h e  has a s k e d  me t o  
o f f e r  some comments  on ttNe p o i n t s  w h i c h  y o u   h a v e , r a i s e d .  

T h i s  refers t o  your  l e t t e r ,  30th  November,  1977 F1304.C3/SGB/kc, 

t h e  way i n  w h i c h  the  test  i s  c a r r i e d   o u t .  
P o s s i b l y  t h e  b e s t   a p p r o a c h   w o u l d   b e   t o   d e s c r i b e  i n  s o m e   d e t a i l  

o r  4 4   g a l l o n   c a p a c i t y )   a n d   t h e n   t h e   c o a l   s a m p l e  is added .   The  
drum is s e a l e d   a n d  t h e n  r o t a t e d  f o r  t h e  r e q u i r e d   d u r a t i o n .  After 
this time t h e  c o n t e n t s  a r e  removed  by means o f  a small p l a s t i c  
b u c k e t   a n d   p l a c e d   o n t o  a 0.50 mm wedgewi re  ( w w )  screen w h i c h   f o r m s  
t h e   l i d   o f  a s e c o n d  200 l i t r e  d r u m .   T h e   r e s i d u e   o n  t h e  screen i s  
s p r a y e d   u s i n g  a h a n d - h e l d   h o s e .   T h e  sc reen  o v e r s i z e  i s  t h e n  a i r -  

t h e  m i n u s  0'50 mm (ww) w h i c h   r e p o r t e d  a s  s l u r r y   a f t e r  t h e  t u m b l i n g  
d r i e d   a n d   r e s c r e e n e d  a t  0.50 m m  (ww), t h e  u n d e r s i z e  i s  a d d e d   t o  

o p e r a t i o n .  

T h e  r e q u i r e d   a m o u n t   o f   w a t e r  is p l a c e d  i n  the  drum (200  l i t r e  

is u n d e r   t h e   i n f l u e n c e  o f  water f o r   a b o u t  t h a t  p e r i o d  o-f time. 

For  h a r d   c o a l ,   H a r d g r o v e   g r i n d a b i l i t y   i n d e x  less t h a n  5 0 ,  

T h e   t o t a l   o p e r a t i o n   t a k e s   a b o u t  15 m i n u t e s  s o  t h e   c o a l   s a m p l e  

o f   t h e   c o a l  i s  , n o t   g r e a t  w h e n  compared  w i t h  s o f t e r   c o a l s .  If  I 
t h e  d u r a t i o n   o f   t u m b l i n g  ,is n o t   c r i t i c a l   b e c a u s e  t he  d e g r a d a t i o n  

h a d   t o   b e  more s p e c i f i c  I w o u l d   s a y  30 - 10 s e c o n d s   w o u l d ' b e  
a d e q u a t e   t o l e r a n c e . .  

+ 



n 

I '  

d 

d 

w 

Y 

3 

February 1978 
4-15 

Also, we h a v e   f o u n d   t h a t   s h a l e s   a n d   c l a y s   t h a t  a r e  t r o u b l e s o m e  
i n   p l a n t ,   b r e a k d o w n   r a p i . d l y   i n  water p r o v i d e d   t h a t   t h e r e  i s  s u f f i c i e n t  
i n t e r a c t i o n   b e t w e e n   t h e   c l a y s  or s h a l e s   a n d   t h e  water. The end-over -  
e n d   r o t a t i o n  of t h e  drum was u s e d   i n  our t u m b l i n g   w o r k  t o  ensure t h a t  
t h e   i n t e r a c t i o n  was a d e q u a t e .  We h a v e   f o u n d   t h a t   s o a k i n g   t h e   s a m p l e  
i n  water m i g h t   n o t   p r o v i d e   a d e q u a t e   i n t e r a c t i o n .  

We use AS 1661 a s  a g u i d e  f o r  s a m p l e  mass b u t   i n c r e a s e   t h e   q u a n t i t y  
when we c o n s i d e r   t h a t   t h i s  i s  n e c e s s a r y .  

I h o p e   t h a t   t h e s e   c o m m e n t s  w i l l  b e  of some a s s i s t a n c e   a n d   p l e a s e  
d o   n o t   h e s i t a ~ t e   t o   c o r r e s p o n d  i f  a d d i t i o n a l   i n f o r m a t i o n  i s  r e q u i r e d .  

Yours f a i t h f u l l y ,  

I 
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Y 

Y 
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Le ~ a c j e ,  
C h i e f   R e s e a r c h   S c i e n t i s t .  

C.C.  F .  P o l l a r d  
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SECTION 5 

ANALYSIS OF SAMPLE W77Z 

Report  of Analysis  of 

Hat  Creek Bulk  Sample W 77 Z 

Includes  Wet  Attrition 

PART I .  Z" only 

e m b e r  20, 1977 

John  Kay, C.  Eng., M.  Inst .  F. 
Manager  of Labora tory  

VANCOUVER  REGINA  WINNIPEG TORONTO HAMILTON MONTREAL SAINT JOHN HALIFAX 
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Warnock Hersey Professional Services Ltd. 

Introduction 

The Hat Creek  IProject took the form of a work  program 
to the  instructions of Simon Carves  of Canada. 

T h i s  was to examine,  using t h e  Warnock 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,  float & sink 
charac te r i s t ics ,   p roximate   ana lys i s .  

Also  included was a scheme  whereby the breakdown of the  
coal  / clay  could  be  measured  using a Wet  Attrition  drum  constructed 
to, and  complying  with, the s tandards of t h e  Australian  Method A S  11 61 
1977 p.  42/3. 

2 



Warnock  Hersey Professional Services Ltd. 

Description of Samples  and  Methods  Used 

One  sample  marked "2" which was  der ived  f rom  t rench "Z" weighing 11 11 5 
kgms.  packed  into 73 s tee l   d rums  was   de l ivered  to Calgary  on  August 11 ,  1977. 
On opening  these  drums,  i t  was  immediately  noticeable that polythene  l iners 
had  not  been  used. A separa te   mois ture   sample  was not  delivered. , 

T h e  methods  used to obtain  these  samples   were  outs ide  the terms of re ference  
to Warnock Hersey Professional   Services   Ltd.  

Af te r   a i r   d ry ing  t h e  c o a l s   v e r y   f e w   l u m p s  of c l ay  were to be  seen and  even 
af te r   separ t ing   the  + 4 'I material   the   amounts  of pure  clay w a s  ve ry   sma l l .  
Discrete inorganic  material   could be seen occluded in t he  clay,  and  when 
samples   were   p laced  in water ,  t h e  coal  could  be seen to separate   according 
to t h e  clay content.  High coal  content  pieces would stay in the i r  original 
shape,  but low coal  content  pieces,  i.e. due to la rger   amounts  of clay 
occlusions,   broke  up  rapidly  and  became a s lur ry .   Af te r   f i l t e r ing ,  i t  w a s  
possible to se t t l e   t he   d i spe r s ion  easily and a clear   supernatent   could  be 
decanted. 

Grading,  using a Gilson  mechanical   s ieving  apparatus   to   separate  
the f ract ions,   and  Float  & Sink analysis, in  organic  solutions at pre- 
s c r ibed   g rav i t i e s  w e r e  used to separa te   the   coa ls   fur ther .   Drying   on  
down draught  benches was follovved by  preparation of samples   for   ana lys i s .  
Riffl ing  was  accomplished  by  means of a manual  riffle. 

The   F low sheet was  suppl ied  by  Simon  Carves  and  this  was general ly   adhered 
to except some shale   analysis   had to be added,  and  moisture  contents  prior 
to  analysis  had also t o  be added to the flow sheets. All  three s a m p l e s   w e r e  
treated in the  same   way .  The weights  and % weights are a lso   repor ted .   In  
some cases a very small fractional  weight  resulted,   but the test was  completed 
noting  this. A Float & Sink  test on  the + 4 '' was  carr ied  out   on ttX" and "2" 
samples   only - '"f" did  not  produce a f rac t ion  at + 4 ' I .  Since   s epa ra t e  
moisture   . samples   were  not   received,  air  drying  followed by loss in weight  at  
107 techniques  were  used to determine  total   moisture .  

0 
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Warnock Hersey Professional Services Ltd. 

During the processing of sample  "Z"  a Simon  Carves   representa t ive   was  
present  in the lab  and  again  during some of t h e  later s t ages  only. 

No Ash  Examination was requested.  

A mechanical  type of wet   screening  apparatus   was  not   avai lable ,  so carefu l  
control  over  water  supplies  and  hand  manipulation  had  to  be  used to sepa ra t e  
t h e  f ines   into  respect ive size f r i c t ions .  I t  was  found that "conditioning" 
i .  e. soaking  in  water  prior to screening   ensured   the   bes t   separa t ion   and  
each  sample m a s  subjected to 1 0  minutes  in water  before  screening. 

Reference to the flow sheet will  show a reserve   sample   was   reques ted   a f te r  
t he  initial  grading at + 4 '' - this   amounted to: 

. .  

3,360 kgms.  for " X T 1  

13,000 kgms.  for "Y" 

800 kgms.   for  

F u r t h e r  reques ts   f rom the  flow sheet asked for hand  selecting to be   used   for  
"bright,   dull   clay  and  rock".   In  practice  this  was less than  feasible   s ince 
we  found  agglomerates of these  mater ia ls   with  coal   and a reduction in par t ic le  
s i z e  would  have  accompanied  any  mechanical  breakage.  The  Simon  Carves 
representa t ive   was   p resent   dur ing  th i s  operat ion  and  was in agreement  with 
what m:as done; 

A 



Warnock H a y  Prohion 

CLIENT-  6. C. Hydro 

Sample Identification - Hat 0 . Ch* q 
\ 

LAB. NO. - 77 - 8073 

RAW  COAL SIZE / ASH  DISTRIBUTION 

WT. % 

3.1 

6.4 

24.8 

32.8 

12.7 

10.1 

4.8 

2.6 

2.7 

100.0 

DRY CUM. CUNI . WEIGHT 
- ASH % w. % ASH % (kg. ) 

'\ -23 G,' 3.1  25.6  344 

27.1 9.5 26.6 723 

27.9  34.3 27.5 2,352(C:UB) 

26.1  67.1  26.8 3,107 

28.5 79.8 27.1. 302.4  (SUB) 

28.5 89.9 

30.6  94.7 

32.4  97.3 

27.3 55.3 

27.4 10.1 (SUB) 

27.6 3.3 (SUB) 

- 33.9  100.0  27.7 3.4 
,' 

27.y 
-L.<*< 

5 

" 
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Watnock Hersey Professional S .wlces Ltd 

CLIENT - B.C. HYDR'O I 
S m P L E  - HAT CREEK - Bulk Sample W 77 

LAB. NO. - 77 - 8073 

RAW COAL FRACTSONS - ANALYSIS % - Dry  Screened 

Size + 4" 4" x 2" 2" x 1 " 1" x '4' 4" x 0 ?g x 0 

wt. % Head 3 . 1  6 . 4  24.8 32.8 06.9 32.9 

Ai r   Dr i ed  .Loss 4.6 E . 8  E.4 4 .0  7.1 7 .5  e 

Inherent  Noisture  21 .0 19.3 20.4 21 .o 21.5 22.8 

Total Moisture  24.6 24.8 25. !5 24.2 27. I 28.6 

Ash  (Air   Dried)  22 .3  21 .8 22.2 20.6 21.1 22.0 

Sulphur   (Ai r  Dried) 0.16 - - - .  0.24 0.33 

Btu / l b . (Ai r   Dr i ed  6,856 - - - 6,966 ' 6,805 

- " 

,. . 

DRY BASIS 

Ash 25.6  27.1  27.9  26.1  26.9  29.1 

Sulphur   0 .20 - - - 0.31  0.42 

Btu / lb.' 8,681 - - - 8,873  8,695 

DRY-ASH FREE BASIS 

Btu / lb. 12,087 - - - 12,142  12,259 

6 



Warnock Hersey Professional Services Ltd 

CLIENT - B.C. HYDRO 

SPMPLE - HAT CREEK - - Bulk Saw.ple W 77 Z 

LAB.  NO. - 77 - 8073 

RAW  COAL  FRACTIONS - ANALYSIS % - Dry Screen 

Size Y'f x 2' 
\Nt. % Head 12.7 

'Air   Dried Loss  5.4 

I n h e r e n t   N o i s t u r e  21.1 

T o t a l   M o i s t u r e  2!5. 4 

- 2 

Ash  (Air   Dr ied   Bas is ) .  22.5 

Sulphur   (Ai r   Dr ied   Bas is )  0,,22 

Etu / lb.(Air  Dried  Basis) 6,E96 

DRY BASIS 

Ash  28.5 

Sulphur  0 .. 28 

Btu / Ib. 8,484 

DRY,ASH FREE BASIS 

Etu / lb. 1 1 , I372 

2' x 1/8" 

10.1 

3.8 

22.0 

25.0 

- 

22.2 

0.24 

6,638 

28.5 

0.30 

8,510 

11,896 

1 /E" x1 /16" 1 /16" x 28M 28 M x C 

4.8 2.6  2.7 

4 .'6 

19.0 

22.7 

24.8 

0.32 

6,648 

30.6 

0.39 

8,207 

6.7 

17.5 

23.0 

26.7 

0.48 

6,600 

32.4 

0.58 

8,001 

1.8 

18.0 

19.5 

27.8 

0.86 

6,479 

33.9 

1.05 

7,901 

- 
11,829 11,829 11, 954 ! 

7 



Warnock Hersey PIoFesslonal Services Ltd. 
CLIENT - B. C. HYDRO 

Sample  Identification - H a t  Creek  - Bulk. S a m p l e  W 77 2 

LAB. NO. - 77 - 8073 

RAW COAL SIZE / ASH II 

Size 

% X % ' '  

x 1/8" 

1 / 8  x I /I 6" 

1 /I 6 x 28M 

28 x 45 M 

45 x 65 M 

65 x 1 0 0 M  

100 x 200 M 

200 x 0 

Total 

)ISTRIBUTION 

Wet Screen   Ana lys i s  of x 0 

wt. % 

46.9 

5.3 

5.1 

3.8 

3.5 

7.1 

,,-~. - , 7.1 

10.6 

10.6,1 
x.. ~ -. / 

100.0 

Dry 
Ash % 

27.2 

28.0 

28.2 

29.6 

28.9 

27.2 

39.8 

38.9 

45.3 

31 .5 

Cum. wt. % - 
46.9 

52.2 

57.3 

61 . I  

64.6 

71 .7 

78.8 

89.4 

100.0 

Cum. 
Ash % 

g7.2 

27.3 

27.4 

27.5 

27.6 

27.5 

28.6 

29.9 

31.5 

wt. % 
Head 

15.4 

- 

1.7 

1.7 

1.3 

.1.2 

2.3 

2.3 

3.5 

3.5 

- 
32.9 

8 



Warnock Hersey Professional Services Ltd. 

CLIENT - €3. C. Hydro 

Sample  Identification - Hat   Creek   Bulk   Sample  W 77. 

LAB. NO. - 77 - 8073 

RAW COAL  FRACTIONS - ANALYSIS % - Wet  Screened 

S i z e  - 

Weight  (kg.) 

Wit. % Head 

Moisture  (As  Run) 

Ash  

Sulphur 

Btu / lb. 

DRY BP.CIS 

Ash 

Sulphur  

Btu / lb. 

'/" x 
2 

4.35 

15.4 

15.7 

23.0 

0.22 

7,319 

27.2 

0.26 

8,679 

DRY, ASH  FREE  BASIS 

Btu / lb. 11,924 

- ?Qt X 1 /8" 1 /8" x 1 /16" 1 /16" x 28M 28 5 45 M 

0.49 

1.7 

18.5 

22.6 

0.27 

6,972 

28.0 

0.33 

8,552 

11,876 

0.47 

1.7 

9.4 

25.6 

0.40 

7,702 

28.2 

0.44 

8,500 

11,836 

0.35 

1. . 3 

14.2 

25.4 

0.64 

7,228 

29.6 

0.75 

8,420 

11,961 

0.01 0 (SUB) 

1.2 

4.7 

27.6 

0.35 

8,032 

28.9 

1 -00. 

8,431 

11,862 

9 



w Warnock Hersey Professional Services Ltd. 

3 

3 

Y 

Y 

Y 

Y 

li 

m 

CLIENT - 8 .  C. Hydro 

Sample  Identification - Hat Creek: Bulk  Sample  W 77 2 

LAB. NO. - 77 - 8073 

RAW  COAL  FRACTIONS - ANALYSIS % - Wet Screened - 

Size 45 X 65 VI 65 x 100 M 100 x 200 M 200 x 0 ___ 

Weight (kg.) 0.021 0.020 0.031 0.029 

Wt. % Head 2.3 2.3 3.5. 3.5 

Moisture  (As Run) 5.2 6.7 5.5 4.9 

Ash 25.8 37.1 36.8 43.1 

Sulphur 1.23 0.81 0.57 0.34 

Btu / lb. 8,110  6,556  6,680 5,529 

DRY  BASIS 

Ash  27.2  39.8  38.9  45.3 

Sulphur 1.30 0.87 0.60 0.36 

Btu / lb. 8,556 7,026  7,071  5,813 

DRY, ASH  FREE  BASIS 

Btu / lb. 11,764  11,672  11,573  11,098 

3 

k d  

u 

Y 

Y 

10 



VJarnock Hersey Professional Services Ltd 

CLIENT - B.C. Hydro 

Sample Identification - Hat   Creek   Bulk   Sample  W - 77 - Z 

LAB. NO. - 

Cum.   F loa t  

Wt. %(Cum. )  

Wt. (kg.) 

A s  Run 

M o i s t u r e  

A s h  

Sulphur  

Btu / lb. 

D r y  Basis 

77 - 8073 

ANALYSIS O F  CLEAN COAL - 4” x 1 Size Fract ion 

1.40 1.45 

64.5 76.8 

257.4 280.2 

21 . 1 21.1 

1 3 . 3  15.4 

0.19 0.20 

7,641 7,437 

A s h  23 <)-, 16.8 

Sulphur  5 0.24 

Btu / lb. 9,686 

Dry,  Ash Free Bas,is 

Btu / lb. 

Cum:  Sink 

A s  Run 

Wt. (kg,) 141.8 

-2 FJJ, 

\. 

“ 

11,648 

wt. % 35.5 

M o i s t u r e  l a . 6  

A s h  .37.6 

” 
D r y  Basis  

A s h  46.8 

49.5 

0.25 

9,425 

11,710 

134.4 

23.2 

‘18.6 

42.7 

52,. 4 

1.50 

,a7.9 

324.6 

20.5 

18.4 

0.21 

7,248 

23.2 

0.26 

9,117 

11,863 

44.7 

12.1 

16.6 

45.2 

54,3 

1.60 

95.9 

346.3 

18.3 

20.8 

0.20 

7,087 

‘25.5 

0.24 

8,676 

11,647 

14.8 

4. I 

10.5 

56.0 

62.5 

1.80 

99.1 

309.5 

18.1 

21.9 

0.18 

6,970 

26.7 

0.22 

8,510 

11,611 

2.8 

0.9 

5.0 

68.0 

71 .6  

1.80 
Sink  

100.0 

5.0 

68.0 

- 
- 

71 .6 

- 

- 

- 

Y 
11 



Warnock Hersey Professional Services Ltd. 

CLIENT - B.C.  Hydro 

Sample  Ident i f icat ion - Hat   Creek   Bulk   Sample  w - 77 - z 

LAB. NO. - 77 - 8073 

ANALYSIS OF CLEAN  COAL - 1" x ?p Size Fraction 

Cum.   F loa t  1.40 

M. %(Cum. )  60.8 

Wt. (kg.) 69.6 

A s  Run 

Mois ture  19.8 

Ash 14.6 

Sulphur  0.23 

Btu / lb.  7,698 

Dry   Bas i s  

A s h  18.1 

Sulphur  0.29 

Btu / lb .  9,592 

Dry,  Ash Free easis 

Btu / lb. 11,717 

Cum'. S i n k  

A s  Run 

Wt. (kg.) 

M. % 

" 

Mois tu re  

Ash  

Dry   Bas i s  

A s h  

1.45 

74.1 

79.3 

19.5 

16.0 

0.22 

'7,551 

19.9 

0.27 

9,375 

1 'I ,705 

1 ..50 1.60  1.80 

85.8 94.5 97.8 

105.5 109.2 ' 109.3 

19.2 20.1 16.8 

18.6 19.9 21 .8 

0.20 0.23 0.21 

7,478 7,185 7,273 

23.0 24.9 26.2 

0.25 0.29 0.25 

9,260 8,997 8,737 

12,025 11,980 . 11,838 

44.9 27.8 17.5 6.4 2.5 

39.2 ' 25.0 14.2 5.5 2.2 

9.8 8.9 10.5 8.2 9.6 

37.4 43.8 47.0 61.. 2 68.5 

41 .5 48.1 52.5  66.6  75.8 

1.80 
Sink  

100.0 

- 

9.6 

68.5 

- 
- 

75.8 

- 

- 



Warnock Hersey Professional Services Ltd. 

CLIENT - B.C. Hydro 

Sample  Identification - Hat Creek  Bulk Sample W - 77 - 2 

LAB. NO. - 77 - 8073 

ANALYSIS OF CLEAN COAL Q' x Size  Fraction 

C u m .  Float 1.40 

W. %(Cum.)  61.9 

Wt. (kg.) 13.8 

As Run 

Moisture 19.3 

Ash 14.2, 

Sulphur  0.24 

Btu / lb. 7,921 

Dry  Basis 

Ash 1.7.6 

Sulphur  0.30 

Btu / lb. 9,816 

Dry, Ash F r e e  Basis 

Btu / lb.  11,915 

Cum'. Sink 

As Run 

Wt. (kg.) 8.5 

.- 

wt. % 38.1 

M>oisture 16.0 

Ash 39.5 

Dry  Basis 

Ash ' 

1.45 

65.9 

16.6 

20.9 

14.2 

0.23 

-7,755 

17.9 

0.29 

$3, aoo 

11,937 

8.6 

34.1 

14.4 

42.7 

1.50 

83.0 

19.3 

19.7 

19.1 

0.26 

7,331 

23.8 

0.32 

9,134 

11,981 

3.7 

16.1 

14.7 

47. '5 

1.60 

93.6 

21 .8 

19.8 

21.3 

0.26 

7,020 

26.5 

0.32 

8,750 

11,904 

1.5 

6.4 

9.4 

56.3 

. .  . . 

47.0  49.9  55.6  62.2 

1 .. 80 
99.6 

23.1 

19.9 

22.9 

0.22 

6,823 

28.6 

0.27 

8,518 

11,930 

0.1 

0.4 

5.1 

68.9 

72.6 

1 .80 
Sink 

100.0 

5.1 

68.9 

- 
- 

72.6 

- 
- 

- 

13 



uZ%?!7 Warnock Hersey Professional Services Ltc -7 
. 1423 D 45th Avenue N.E. Colgory Alberlo T2E 2P3 TelrZrWWB 276 - 9138 

Sample  Identification Hat Creek Bulk Sample 2 Size fraction ,, + 4" 

Lab. No. (I) 77 - 0073 Wt % of  head  sample 3.1 

Specific  Gravity FLOAT AND SINK ANALYSIS % FROTH  FLOTATION 

- Sink - Flout WEIGHT Elementary  Cumulative  Float  Cumulative  Sink 

(kg. ) - Ash S u l p h u r  &Sulphur Weight - Ash  Shulphur , 

1.40  130.3  67.4 17.3 67.4  17.3 

.1.40 I... 45 35.8  18.5 28.4 ...~ 85.9 19.7 

1.45 1.50  18.7 9.7 31.8 95.6  20.9 

1.50 1.60 8.5 4.4 46.5 100.0 22.0 
1.60 1 .80 NIL 0.0 - - - 
1.80 NIL 0.0 - - - 

TOTAL 

" - 
100.0 22.0 

100.0 22.0 

32.6 31 .8 

14.1 36.4 

4.4 46.5 - - 



-. 
4UZ347 Warnock Heney Professional Services Lto. 

1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 T e 1 . m  276 - 9138 

Sample  Identification H a t  Creek Bulk Sample 2 Size  fraction 4” x 1 ” 

Lab. No. ( 5 )  77 - a073 Wt % of head  sample 31 .2 

Specific  Gravity FLOAT AND SINK ANALYSIS % 

- Sink - Float  Elementary Cumulative  Float  Cumulative Sink 

- Weight Ash $&& - Weioht ash d&& A Weiaht - Ash b b r d ~ h  

I .40  64.5 f 6.8  64.5 16.8 100.0 27.1 

1.40  1.45 

1.45  1.50 

12.3 33.6 76.8 19.5 

11.1 48.8 87.9 23.2 

35.5 45.7 

23.2 52.1 

1.50 1.60 8.0 51.3 95.9  25.5 12.1 55.1 

1.60  1.80 

1 .80 

TOTAL 

3.2 60.1 99.1 26.7 

0.9 71.6 100.0 27.1 

” 

100.0 27.1 

4.1 62.6 

0.9 71.6 



. . .  

\Kamoch Hesey Profblonal Services Ltd. 
1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 TeI.XX3BO 276 - 9138 

Sample  Identification Hat Creek Sample - Size fraction 1 '  x V' 

Lab. No. (SI 77 - 8073 ' Wt % of head somple 32.8 

Specific  Gravity 

Sink Float - - 
FLOAT AND SINK ANALYSIS % 

Elementary Cumulative  Float  Cumulative Sink 

= . s u l p h u r  Ash* &h Shulphur 

1.40 

1.40 1.45 

1.45 1.50 

1.50 1.60 

1.60  1.80 

1.80 

60.8 18.1 

13.3 20.1 

11.7 42.8 

8.7 43.9 

3.3 63.7 

2.2 75.8 

TOTAL 100.0 27.3 

60.8 18.1 

74.1 19.9 

85.8 23.0 

94.5 24.9 

97.8 26.2 

100.0 27.3 

100.0 27.3 

39.2 41 .7 

25.9 48.6 

14.2 53.4 

5.5 68.5 

2.2 75.8 



', 

e Warnock  Hersey Professional Services Ltd. 
1423 D 45th Avenue N.E. Calgary  Alberta T2E 2P3 Tel.26&%@ 276 - 9138 

Sample  Identification Hat Creek Bulk S a m p l e  2 Size  fraction 

Lab. No. ( 5 )  77 -8.073 W t  % of head  sample 12.7 

'p' x I/, - 

Specific  Gravity FLOAT AND SINK ANALYSIS % 

Sink - Float  Elementary Cumulative  Float - Cumulative  Sink 

w* Ash S v l p h u r  AshSu lphur  - Weight Ash Shulphur 

1.40 61 .9 17.6 61.9 17.6 100.0 28.8 

1.40 1.45 4.0 22.5 65.9 17.9 38.1 46.9 

1.45 1.50 18.0 45.4 83.0 23.8 34.1 49.8 

1.50  1.60 

1.60 1.80 

1 .80 

9.7 49.8 93.6 26.5 16.1 54.. 7 

6.0 . 61 .4 99.6  28.6 6.4 62.1 - 
0.4 72.6 100.0 28.8 

- - 
0.4  72.6 

TOTAL 100.0 28.8 
< 



Hat   Creek  Bulk Sample W 77 Z 

Wet  Attrition Test and  Analysis 



Warnock  Hersey Professional Services Ltd. 

Wet  Attrition Test 

T h e  test apparatus   consis ted of a cyl indr ica l   d rum,   fabr ica ted   to   the   Aus t ra l ian  
S tanda rds   AS  1661 1977, with a measured  volume of water  and known amount of 
coal ,   together   with  s teel   cubes,  t h e  whole  being  subjected to rotation at a 
prescr ibed  speed for a measured  length of t ime.  On completion of the test, t h e  
water   was  f i l tered  through a specially  designed  cover  made  up  from  mm 
wedge  wire   and  the  a t t r i ted  coal   then  subjected to the'   anlysis as laid  down  per 
instruct ions.  

T h e  tumbling  t ime  was  decided by  the  Hardgrove  Index  which  was  determined 
p r io r   t o   t he  test being  carr ied olA.  A calibration  graph  (also in t h e  Austral ian 
Standards)   was  provided.  . 

Details 

Drum - volume  capacity - 200 l i t r e s  
Steel Cubes - 1 8  each  edge 50 rnm 
Speed - 20 R . P .  M. 
Amount  coal  used - 50 kgm . 
Water  volume - 150 l i t r e s  

In pract ice ,   dur ing  ear ly   commissioning of the  drum,  the  wedge  wire   screen 
was  not  used as  a filter, the  drum  was  allowed to s tand   for  a short   while  unti l  
sett lement  had  taken  place  and  the  water  decanted off - this   shortened  the t ime 
s l ight ly   and  this   water   was  col lected  and  used for the  subsequent  wet 
screening.  

We have in  hand a slight  al teration to the  dr iving  mechanism in s o  f a r  as an 
additional  crank,  which  will  enable t h e  drum to be  slowly  turned  by  hand in 
o r d e r  to facil i tate  emptying. 

Determined  Hardgrove  Indexes 

"X" t y t t  I f  %" 
53.9 49.7 56.7 

The  tumbling times from the  cal ibrat ion  graph fall under  the  lowest  point of the  
curve.   However,  in order   to   comply  with  the  instruct ions  issued  by  Simon 
Carves  the  tumbling  t imes  used  were 30 seconds in a l l   t h r e e  cases. 

18 



Y Wornock Hersey Profesionol Services Ltd. 

CLIENT - B.C. Hydro 

Sample  Identification - Hat Creek Bulk Sample w 77, 
Irl 

hd LAB. NO. - 77 - 0073 

Y 

RAW COAL SIZE / A S H  DISTRIBUTION 

Wet Screen  Analysis After Wet Attrition 

Size 

4" x '4' 

'4' x y' 

Y' x 1 /6" 

1/6" x 1/16" 

1/16" x 28 M 

26 x 45 M 

45 x 65 tu? 

65 x 100 M 

100 x 200 M 

2 0 0 M  x 0 

Total 

wt. % 

26.5 

" 

22.4 

27.2 

9.5 

4.5 

1.2 

0.6 

0.1 

3.7 

4.3 
- 

100.0 

Dry 
A s h  % 

21 .o 

27.6 

31 .2  

30.0 

31 .7 

29.1 

32.7 

35.5 

34.4 

52.4 

28.7 

Cum. 

w t . . % .  

26.5 

48.9 

76.1 

85.6 

90.1 

91.3 

91.9 

92.0 

95.7 

100.0 

Cum. 
Ash % 

21 .o 

24.0 

2E. 6 

27.1 

27.3 

27.3 

27.4 

27.4 

27.6 

28.7 

Weiaht 

(kg. ) 

11.45 

9.65 

11.70 

4.10 

1.95 

0.047 

0.024 

0.002 

1.59 

1.85 

42.363 



J Wamock Hersey Professional Services Ltd. 

U 
CLIENT - E. C. Hydro 

Sample  Ident i f icat ion - H a t  Creek  Bulk  Sample W 77 2 

3 RAW COAL  FRACTIONS - ANALYSIS % - After  Wet  Attri t ion 

r - Size 4 "  x 0 4 ' 1  x y 1' ?g' x X " X "  x 28 M 2 "  x 0 

Weight (kg.) - 11.45 9'. 65 - - 

Wt. % Head 96.9 26.5 22.4 41 .2 51 .1 

Mois tu re   (As  Run) 7.2 5.6 2.0 9.0 7.9 

Ash 26.6 19.9 27.0 28.4 30.6 

m 

*i 

3 

Sulphur  

Btu / I b .  
d 

d DRY BASIS 

Y 
Ash 

Sulphur  

0.31 0.25. 0.23  0.25  0.32 

7,863  9,011  8,452  7,508  7,434 

28.7 21 .o 27.6 31 .2  33.2 

0.33 0.26  0.24 0.27 0.35 

u Btu / lb. 8,473 9,551 8,624  8,254 8,072 

Y 
DRY, A S H  FREE  BASIS  

Btu / Ib. 11,878 12,097 11,904  11,997  12,088 

3 

Y 

w 

Y 

. .  

iri 20 



Warnock Hersey Professional Services Ltd. 

CLIENT - B. C. Hydro 

Sample  Ident i f icat ion - Hat  Creek  Bulk  Sample w 77 

LAB.  NO. - 77 - 8073 "- 

RAW  COAL  FRACTIONS - ANALYSIS % - After  Wet  Attri t ion 

Size 2' x 1 /8" - - 

Weight (kg.) 11.70 

Wt. % Head 27.2 

Mois ture   (As  Run) 11.9 

Ash 27.5 

Sulphur  0.24 

Btu / lb. 7,276 

DRY BASIS 

Ash 31 .2 

Sulphur  0.27 

Btu / lb. 8,255 

DRY, ASH  FREE  BASIS 

Btu / Ib .  12,000 

- 

4.10 

9.5 

5.0 

29.3 

0.23 

7,737 

30.9 

0.24 

8,142 

1  1,778 

1 /8" x  1 /16" 1 /16" x 28M 28 M x 45 M 

1.95 

4.5 

3.3 

30.6 

0.39 

7,734 

31 .7 

0.40 

8,000 

11,711 

0.047 

1.2 

2.8 

28.4 

0.54 

8,203 

29.1 

0.56 

8,443 

11,902 

! 

I 
i 

45x 65 M "-4 
0.024 

0.6 

11.5 

29.0 

0.70 

7,605 

32.7 

0.79 

8,596 

12,779 

m 

Y 21 



Warnock Hersey Professionai. Services Ltd. 

CLIENT - 8. C. Hydro 

Sample  Identification - Hat  Creek  Bulk Sample W 77 Z 

LAB.  NO. - 77 - 8073 - 

RAW  COAL  FRACTIONS - ANALYSIS % - After Wet At t r i t ion 

Size 65 x l00M - 

Weight  (kg.) 0.002 

Wit. % Head 0.. 1 

Moisture  (As Run) I . S .  

Ash 

Sulphur I . S .  

%tu / lb. I . S .  

- 

DRY BASIS 

Ash 35.5 

Sulphur - 
Btu / Ib. - 

DRY, ASH FREE BASIS 

Btu / Ib. - 

100 X 200 M 200 I\r, X 0 

1.59 ' . , 1.85 

3.7 4.3 

3.1 1.6 

33.3 51 .6 

1.12 0.42 

7,478 4,799 

.. 

34.4 52.4 

1.16 0.43 

7,720 4,876 

11,773 1 0,254 

28 X 100 I\r< 

- 

1 .o  

5.7 

30.0 

0.58 

7,836 

31.8 

0.61 

8,313 

12,188 

22 
Y 



Warnock Hersey Professional Services Ltd 

CLIENT - B.C. Hydro 

Sample Identification - Hat  Creek   Bulk   Sample  W 77 2 

LAB. NO. - 77 - 8073 After Wet Attrition 

ANALYSIS C)F CLEAN  COAL y" x X It Size Fract ion 

Cum.  Float 1.40 1.45 1.50  1.60 

Wt. % (Cum.) 43.9 58'. 3  65.5 75.0 

Wt. ( k g . ) '  0.82 1.05  1.33  1.35 

A s  Run 

hftoisture 

A s h  

Su lphur  

Btu / lb. 

D r y   B a s i s  

Ash 

Sulphur  

Btu / lb. 

Dry, Ash Free Pasis 

Btu / lb. 

Cum. S i n k  

A s  Run 
" 

Wt. (kg.) 

Wt. % 

M o i s t u r e  

A s h  

Sulphur  

Btu / lb. 

D r v  Basis 

A s h  

Sulphur  

Btu / lb. 

1 .80 

91.2 

1.55 

3.8  2.8 . . 5.2 3.3 4.0 

10.9  13.6 14.7 17.1 21.4 

0.26 0.31 0.22 0.21 

10,361 . 10,114 3,563 9,263 8,678 

0.22 
. .  

11.3 14.0 15.5 17.7 22.3 

0.23 0.27 0.33 0.23 0.22 

1 0,769 10,403 1 0,083 0,582 9,038 

12,139 12,102. 11,936  11,782 . 11,636 

1.05 0.75 . 0.70 0.45 0.15 

56.1 41 .7 34.5 25.0 8.8 

2.6 2.7 2.7 2.8 2.1 

35.5 40.4 41 .8 48.1 57.1 

0.16 0.22 0.20 0.15 0.16 

7,054 6,355  6,136  5,185  3,855 

36.5 41 .6 43.0 49.5 58.3 

0.16 0.23 0.21 0.1  5 0.1E 

'7,242  6,531  6,309  5,332 3,337 23 



Warnock Hersey Profess\onal Servkes Ltd 

CLIENT - B.C. Hydro 

Sample  Ident i f icat ion - Hat  Creek  Bulk Sample w 77 z 

LAB. NO. - 77 - 8073 After  Wet  Attrition 

ANALYSIS C)F CLEAN COAL I t  x 28 A4 Size Fract ion 

Cum.   F loa t  

Wt. %(Cum.)  

wt. (kg.) 

A s  Run 

M o i s t u r e  

A s h  

Su lphur  

Btu / lb. 

Dry B a s i s  

A s h  

Sulphur  

Btu / lb. 

Dry, A s h  Free E a s i s  

Btu / lb. 

Cum. Sink 

As Run 
" 

(kg-) 

wt. % .\ 

M o i s t u r e  

Ash  

Sulphur  

Btu / Ib. 

Dry B a s i s  

A s h  

Sulphur  

Btu / lb. 

1.40 

19.8 

0.542 

2.8 

5.9 

0.31 

11,074 

6.1 

0.32 

11,333 

12,133 

2.200 

80.2 

3.0 

33.9 

0; 21 

7,096 

35.0 

0.22 

7,317 

1.45 

28'. 2 

0.875 

3.2 

8.2 

0.35 

1 0,629 

8.5 

0.36 

1 0,378 

11,997 

.. 1.50 

37.8 

1,275 

3.3 

10.9 

0.38 

10,176 

11.2 

0.30 

10,520 

11,850 

1.60 

56.5 

1.700 

3.4 

15.4 

0.28 

9,403 

16.0 

0.20 

9,734 

11,584 

2.225 2.095 1.310 

71  .8 62.2, .43.5 

4.3 4.6 3.3 

35.7 37.9 44.1 

0.20 0. 19 0.23 

6,781  6,368  5,409 

37.3 39.2 45.6 

0.21 0.20 0.24 

7,088 5,677 5,592 

1 .80 

81  .5 

2.910 

E. 0 
20.0 

0.31 

8,263 

21.3 

0.33 

8,702 

11,174 

0.660 

18.5 

1.7 

61 .O 

0.18 

4,287 

62.1 

0.18 

4,3E3 
24 



Warnock Hersey Professional Services Ltd 

CLIENT - B.C. Hydro 

Sample  Identification - Hat   Creek   Bu lk   Sample  

LAB. NO. - 77 - 8073 Af te r   Wet .  

W 77 2 

A t t r i t i o n  

1.80 

61 .5  

?E 

2.1 

17.7 

0.34 

9,402 

18.1 

0.35 

0, E95 

1.40 

21.5 

20 

2.4 

6.2 

0.30 

11,969 

6.4 

0.31 

12,266 

1 -45. 

27.8 

39 

2 .5  

7.3 

0.30 

11,609 

7.5 

0.31 

1 1  ,cos 

1.50 

31 . 5  

51 

1 . 3  

8.8 

0.27 

11,350 

0.0 

0.27 

11,504 

1.60 

44.6 

83 

1 . 4  

12.3 

0.27 

1 0,601 

12.5 

0.27 

1 0,753 

Cum.   F loa t  

wt. % ( C u m . )  

wt. cgm.1 

A s  Run 

M o i s t u r e  

Ash 

Sulphur  

Btu / Ib. 

D r y  Basis 

Ash  

Sulphur  

Btu / lb. 

Dry,   Ash Free Basis 

Btu / lb. 

Cum. Sink 

As Run __- 
wt. (9" .) 
wt. % 
Ido i s tu re  

Ash  

Sulphur  

Btu / Ib .  

D r y   B a s i s  

Ash  

Sulphur  

Btu / Ib.  

13,009 12,875 1 2,636 12,288 11,838 

106 

78.5 

2.0 

33.7 

0.35 

101 

72.2 

1 . 3  

36.2 

0.38 

111 

68.5 

1.2 

37.6 

0.48 

103 

55.4 

1 .4  

42.5 

0.77 

60 

38.5 

1.6 

46.1 

0.00 

5,714 7,927 7,560 7,102 6,259 

34.4 

0.36 

8, 093 

36.7 

0.38 

7,660 

38.1 

0.40 

7,189 

43.1 

0.78 

6,350 



Mmock Hersey Professional Services Ltd. 
1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 Tel@&W%X 276 - 9138 

Sample Identification H a t  Creek Bulk Sample W 77 2 Size  fraction y” x 2‘ 
Lab. No. ( 5 )  77 - 8073 After  Wet  Attri t ion Wt % of  head  sample 22 4 

Specific  Gravity 

Sink Float  - - 
FLOAT AND SINK ANALYSIS % 

Elementory  Cumulative  Float  Cumulative  Sink 

w* psh Sulphur *Sulphur - Weight - Ash %&&K 

1.40 43.9 11.3 43.9  11.3 7 00.0 25.5 

1.40  1.45  14.4 22.2 58.3 14.0 

1.45  1.50  7.2  27.6  65.5  15.5 

1.50 1.60 9.5 32.9  75.0  17.7 

1.60  1.80  16.2  43.6 91.2 22.3 

1 .80 8.8 58.3 100.0  25.5 

TOTAL 100.0 25.5 

56.1 36.5 

41.7 41 .5 

34.5 44.4 

25.0 48.8 

8.8 58.3 



Warnock Heney Professional Services Ltd. 
1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 T e i . W @ %  276 - 9138 

Sample Ident i f icat ion H a t  Creek Bulk Sample Ih’ 77 2 Size  fraction ?i ” x 28 M 

Lab.  No. ( 5 )  77 - 8073 Af ter   Wet   At t r i t ion W t  % of  head  sample 41 .2 

$ecif ic  Gravity FLOAT AND SINK ANALYSIS % 

- Sink - Float  Elementary Cumulative  Float  Cumulative  Sink 

Sulphur Ash- _I_ Weight - Ash 
Dry 

1.40 

1.40  1.45 

1.45  1.50 

1.50 1.60 

19.8 6.1 

8.4 14.2 

9.6 19.1 

18.7 25.7 

1.60 1.80  25.0 33.3 

1.80 18.5 62.1 

T O T A L  100.0 28.8 

19.8 6.1 

28.2  8.5 

100.0 28.8 

80. 2 34.5 

37.8  11.2 71.8 36. t3 

56.5 16.0  62.2 39.6 

81.5 21.3 

100.0 28.8 

43.5 45.5 

18.5  62.1 



E. E L L I f c L f E E r e. E I e I c L 

Wamock Hersey Professional Services Ltd. 
1423 0 45th Avenue N.E. Calgary Alberta T2E 2P3 Te1@&44@& 276 - 9138 

Sample  Identification Hat C r e e k  Bulk Sample W 77 2 size  fraction 28 N: x 100 

Lab. No. ( 5 )  77 - 8073 A f t e r  Wet Attrition Wt % of head  sample 1.9 

Specific  Gravity FLOAT AND SINK ANALYSIS % 

- Sink - F l w t  Elementary Cumulative  Float  Cumulative  Sink 

w* Ash S* &Sulphur Weight - Ash Skdqhf 
Dry 

1.40 21.5 6.4  21.5 6.4  100.0 29.2 

1.40  1.45  6.3  11.2  27.8  7.5 

1.45  1.50  3.7 20.3 31 .5  9.0 

1.50  1.60 13.1  20.9  44.6 12.5 

1.60  1.80 16.9 32.9 61 .5  18.1 

1 .ao 38.5 46.9  100.0  29.2 

TOTAL 100.0  29.2 

78.5  35.4 

72.2  37.5 

68.5  38.5 

55.4 42.6 

38.5 46.9 



February 1978 
6-1 

t - , \ ,  ,-,, :I 

_I. . -  .. . Warnock H m y  Professional Services Ltd. 
,. ~ 1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 T e W % %  276 - 9138 

SECTION 6 

ANALYSIS OF SAMPLE  W77Y 

Report  of Analysis of 

Hat.Creek Bulk Sample  W 77 Y 

Includes  Wet  Attrition 

PART 11. “Y” only 

Submitted,  

VANCOUVER  REGINA  WINNIPEG  TORONTO HAMILTON MONTREAL  SAINT  JOHN  HALIFAX 
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Wornock Hersey Profasionol  Services Ltd. 6-2 

Introduction 

T h e  H a t  Creek  Project   took  the  form of a work  program 
to  the  instruct ions of S i m o n   C a r v e s  of Canada. 

T h i s   w a s  to examine,   us ing  the  Warnock t+ersey Professional  
Serv ices   Labora tory   a t   Calgwy,   Canada ,   the   phys ica l   p roper t ies  of 
the   th ree   samples .  . .  

This   ana lys i s   t ook   t he   fo rm of grading,  f loat  & sink 
charac te r i s t ics ,   p roximate   ana lys i s .  

Also  included w:as a scheme whereby  the  breakdown of the  
coal / clay  could be measu red  using a Wet  Attri t ion  drum  constructed 
to, and  complying  with, the s t anda rds  of the Australian  Method A S  11  61 
1977 p.  42/3. 

A 
\ 



6-3 Wornock Hersey Professlonal Sswices Ltd. 

Description of Samples   and   Methods   Used  

One   s ample   marked  "2" which  was  der ived  f rom  t rench "2" weighing 11 11 5 
kgms.   packed  into  73  s teel   drurns   was  del ivered to Calgary  on August 1 I ,  1977. 
On'   opening  these  drums,  i t  was  immediately  not iceable   that   polythene  l iners  
had  not  been  used. A s e p a r a t e   m o i s t u r e   s a m p l e   w a s  not delivered. 

The   me thods   u sed  to obtain the:;e s amples   were   ou t s ide   t he  terms of r e f e r e n c e  
to   Warnock   Hersey   Profess iona l   Serv ices   L td .  

AFter air d r y i n g   t h e   c o a l s   v e r y   f e w  lurrtps of c l a y   w e r e   t o   b e  s e e n  and  even 
a f t e r   s epa r t ing  t h e  + 4 " maater ia l   the   amounts  of p u r e   c l a y   w a s   v e r y   s m a l l .  
Discre te   inorganic   mater ia l  CoLlld be  seen  occluded in the  clay,  and  when 
samples   were -p laced  in water ,   , the   coal   could  be  seen  to   separate   according 
to the  clay  content.  High  coal  content  pieces  would  stay in t h e i r  or iginal  
shape ,  but  low  coal  content  pieces, i.e. due   t o   l a rge r   amoun t s  of c l a y  
occlusions,   broke  up  rapidly  and  became a s lu r ry .   Af t e r   f i l t e r ing ,  i t  w a s  
poss ib l e   t o   s e t t l e  the dispers ion  easi ly   and a clear   supernatent   could  be 
decanted. 

Grading,   using a Gilson  mechanical   s ieving  apparatus  to s e p a r a t e  
the fract ions,   and  Float  & Sink  analysis ,  in organic   solut ions  a t   pre-  
s c r i b e d   g r a v i t i e s   w e r e   u s e d  to s .eparate   the  coals   fur ther .   Drying on 
downdraught   benches  was  fol lowed by preparat ion of s a m p l e s   f o r   a n a l y s i s .  
Ri f f l ing   was   acconpl i shed   by   means  of a manual  r iffle.  

* . .  

The Flow  shee t   was   suppl ied   by   S imon  Carves   and   th i s   was   gsnera l ly   adhered  
to except   some shale ana lys i s   had  to  be added,   and  moisture   contents   pr ior  
to ana lys i s   had   a l so  to be added  to  the f low  sheets .  All t h r e e   s a m p l e s   w e r e  
t r ea t ed  in the same   way .   The   we igh t s   and  % weights are a l so   r epor t ed .  In  
scrne c z s e s  a very  small   f ract ional   weight   resul ted,   but   the  test was   comple ted  
noting t h i s ,  A Floa t  & S i n k   t e s t  on the + 4 " w a s   c a r r i e d  out on "X" and "2" 
samRles  only - "Y" did  not  produce a f r ac t ion   a t  + 4 ' I .  S i n c e   s e p a r a t e  
m o i s t u r e   s a m p l e s   w e r e  not  received, air drying  followed by l o s s  in weight   a t  
107  techniques  were  used to de te rmine   t o t a l   mo i s tu re .  

0 



Warnock  Hersey Professional Scrvica Ltd. 6-4 

During the processing of sample  "Z "  a S imon   Carves   r ep resen ta t ive   was  
present  in the, lab  and  again  during  some of the   l a t e r   s t ages   on ly .  

No Ash  Examinat ion  was  requeskd.  

A mechanical  type of wet   screening  apparatus  mas not  available, s o  careful 
control   over   water   suppl ies   and  hand  manipulat ion  had to be  used to sepa ra t e  
t h e  fines in to   respec t ive   s ize   f rac t ions .  I t  was  found that "conditioning" 
i.e. soaking  in  water  prior to screening  ensured t h e  best   separation  and 
each   sample   was   subjec ted  to 1 0  minutes  in water   before   screening.  

Reference   to  t h e  flow sheet  will   show a r e se rve   s ample   was   r eques t ed   a f t e r  
the initial  grading at + 4 '' - this  amounted to: 

3,360 kgms. ,   for  "X" 

13,000 kgms. for "Y" 

800 kgms .  for "Z" 

F u r t h e r   r e q u e s t s   f r o m   t h e  flow sheet asked for hand  selecting to be  used :or 
"bright ,   dul l   c lay  and  rock".  In  prac t ice  t h i s  w a s  less than  feasible   s ince 
we found  aggiomerates of these   mater ia l s   wi th   coa l   and  a reduction in par t ic le  
size would  have  accompanied  any  mechanical  breakage. The .Simon  Carves 
representa t ive   was   p resent   dur ing  t h i s  operat ion  and  was  in   agreement   with 
what v:as done. 

4 
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uri Warnock Hersey Professional Services Ltd. 

Y 
CLIENT-  E .  C.  Hydro 

Sample  Identification - Hat Creek Bulk S a m p l e  w 77 y 

d LAE. NO. - 77 - 901 5 

RAM' CCAL SIZE / A S H  DISTRIBUTION 

DRY GUN1 . CUM: . 
A S H  % WT. % A S H  % WT. % - 

+ 4 " 

4 " x 2 " 1.4 1 7 . 8  1.8 

2,, x 1 1 ,  19.4  32.7  21.2  31.4 

> 
0.4  14.4  0.4  14.4 

id 

" 
17.0 

I .  7 
! 

1 11 x y 1' 27.3 313.5 48.5  35.4 

y 1, x y 1 ,  

zVt x 1/8" ' 15.1  '9' 45.5 ' I '  3 9  82.8  30.3 

1 /8" x 1 /16" 6.3 51 . l  . X L  89.1 40.2 

1/16" x 28 W. ' . 5.0 '5 55.5 . -8. 3 3 94.1 41 .O 

28 V. x 0 5.9 ( ' 8  60.0 lo*.i, 100.0 42,l 

M 

2 4 10.2  44.4-.  67.7  37.9 .. -.-_--. . 
w 

u 
, La 

m 

i 

" 

..so, 3 4 
Total 100.0  42.1 

m * No Clay + 4 

* Insufficient + 4 11 Coal for F/S 

6-5 

2E. 1 

88.6 

1216.0 

1706.8 

21 4.5 (sue) 

34.0 (SUB) 

13.8 (SUB) 

1c.7 (SUB) 

12.7 

Y 

Y 

Y 



Warnock Hersey Professional Services Ltd 

CLIENT - E.C. HYDR.0 

6-6 

RAW COAL F-RACTIONS - ANALYSIS % - Dry  Screened  

Size + 4" 4" x 2" 2" x 1" 1" x 7," 2 . 4" x 0 '4' x 0 

'Nt. % Head 0.4 1.4 10.4 27.3 99.6 51 .5 

Air   Dried Loss 8.1 5.0 4.4 3.0 2.6 10.0 

Inherent   N.ois ture  20.1 16.1 15.5 16.0 14.2 9.9 

Total Mois ture  26.6 20.3 19.2 18.5 16.4 18.0 

- 

Ash  (Air  Dried) 11 .5 15.0 . 27.6 32.3 3e.3 44.8 

Sulphur   (Air   Dried)  0.59 0.87 0,87 0.75 0.75 0. $3 

Btu / lb . (Air   Dr ie6  8,336 8,3Cl 6,735 6,000 5,687 4,940 

DRY B A S I S  

Ash  14.4  17.8  32.7  38.5  42.3  40.7 

Sulphur  0.74  1.04  1.03 0.89 0.87 1 .c3 

Btu / lb. 10,432 s ,  906  7,074  7,263 6, E20 5,485 

DRY,ASH FREE BASIS 

Rtu / Ib. 12,185  12,163  11,849  11,811  11,494  10,925 



Warnock Hersey Professional Services Ltd 

CLlENT - B.C. HYDRrO 

SAhAPLE: - HAT CREEK - Bulk Sample W 77 Y 

LAB. NO. - 77 - 9015 

6-7 

RAW COAL F'RACTIONS - ANALYSIS % - Screened 

S ize  i," 2 x I," 

Wt. % H e a d  19.2 

Air  Dried Loss 5.0 

Inherent N.oisture  15.5 

Total Moisture  19.7 

Ash (Air Dried)  37.5 

S u l p h u r  (Air  Dried) 0.79 

6tu / Ib.(Air Dried 5,345 

DRY BASIS  

Ash  44.4 

S u l p h u r  0.93 

Btu / Ib. 6,322 

VRY, A S H  FREE BASIS 

Btu / Ib. 11,363 

?p x 1/8" 

15.1 

4.1 

16.1 

19.5 

.38.2 

0.73 

5,190 

45.5 

0.87 

6,187 

11,347 

1 /8 '< x 1/16" 1/16" x 28M 28 M x 0 

6.3  5.0  5.9 

5.8 6. E 5.5 

13.9 13.4 13.2 

18.9 10.2 10.0 

44.0 48.0 52.1 

0.81 0.95 1 .os 
4,570 3,962 3,250 

51 . I  55.5 60.0 

0.94 1.10 1.21 

5,308 4,573 3,753 

1 0,863  10,270  9,  38s 



,Warno& Hersey Professional Servica Ltd. 

CLIENT - B. C .  Hydro 

Sample  Identification - Bulk Sample  W 77 Y 

LAB. NO. - 77 - 9015 

RAW COAL SIZE / A S H  DISTRIBUTION 

Wet  Screen   Analys is  of ' I  x 0 

Dry Cum. 
S i z e  wt. % .Ash % wt. % 

y , I  x ?/ I t  
2 4 21 .o 29.1 21 .o 

- .  ___ 

' I  x 1/8 I' 22.5 42.0 43.5 

1 /8 I' x 1 /I 6" 9.2 51 .8 52.7 

1 /I 6 ' I  x 28 M 7.0 54.4 59.7 

2a X 45 M 1.3 56.2 61 .O 

45 x 65 M 3.9 56.5 64.9 

65 x 100 M 2.6 60.9 67.5 

100 x 200 M 14.3 62.6 81 .8 

. 200 x 0 18.2 68.2 100.0 

Tota l  100.0 50.0 

6-8 

Cum. 
Ash % 

wt. % 
Head 

29.1 

35.8 

38.6 

40.4 

40.8 

41 .7 

42.4 

46.0 

50.0 

10.8 

11.6 

4.7 

3.6 

0.7 

2.0 

1.3 

7.4 

9.4 

51.5 



Warnock Hersey Professional Services Ltd. 

CLIENT - 5 .  C .  Hydro 

Sarr,ple  Identification - Hat   Creek  Bulk S a m p l e  W 77 Y 

LAB. NC. - 77 - 9015 __ 

.-_ 

6-9 

___ S i z e  %,It x y?? 
2 x 1 /8” 1 /8” x 1 /16” 1 /16” x 28 M 28 x 45 M 

Weight (kg.) 2.05 2 .20  0.90 0.69 0.01 0 (SUB) 

Wt. ”/. Head 10.8 11 .6  4 .7  3 . 6  0 . 7  ,. . .  

Mois tu re  ( A s  Run) 12 .4  13.8 6.6 6 .9  5 .8  

A s h  25.5 36.2 48.4 50 .6  53,O 

Sulphur  0.74  0.77  0.92  1.05  1.12 

Btu / lb. 7,294  5,734  4,751  4,322  3,988 

 DRY BASIS 

Ash 29.1 42.0  51.8  54.4  56.2 

Sulphur   0 .84 0.89 0.08 1 .16 . .  
1 . 1 9  

Btu / lb. 8,331 6,656 5, C85 4, E44 4,232 

DRY, A S H  FREE S A S l S  

Etu / lb. 11,750  11,475  10,551  10,184 S,  663 



w \%mock Herszy Professional Services Ltd. 6-10 

CLIENT - e. C. )Hydro 

Carr.ple  Identification - Hat  Creek  Bulk Sample w 77 y 

LAB. NC. - 77 - 901 5 

RAW COAL  FRACTIONS - ANALYSIS % - Wet  Screened - 

Size ___ 

Weight  (kg.) 

Wt. % Head 

45 X 65 Vv 6 5 x l O O V .   1 0 O x 2 0 0 M  

0.030 0.020 0.110 

2 . 0  1 . 3  7 . 4  

Mois ture  (As Run) 6.0 6.2 5.4 

Ash 5 3 , l  57.1 59 .2  

Sulphur 1 . I 5  0.87 0.82 

Btu / Ib. 3,737  3,247  2,868 

DRY BPSIS  

A s h  56.5 60.3 62.6 

Sulphur 1 .22  0.93 0.87 

I Btu / lb. 3 ,975  3,461 3,031 

DRY, A S H  FREE BASIS  

Etu / lb. 9,137 8,853 

II 

3 

8,111 

200 PA x 0 

0.140 

9 . 4  

5.1 

64.7 

0.71 

n.d. 

68.2 

0.75 

- 

Y 

Y 

J 



Watnock Herszy Professional Services Ltd. 

CLIENT - B.C.   Hydro 

Sample  Identification - Hat  Creek  Bulk  Sample W 77 Y 

LAB. N O .  - 77 -9015 

ANALYSIS (3F CLEAN  COAL 4" x g" Size Fract ion ._ 

Cum.  Float  1.40 

Wt. % (Cum. ) 41.5 

Wt. (kg.) 66.7 

A s  R u n  

Mois ture  18.9 

Ash 9 .8  

Sulphur 0.65 

6 t u  / lb. 8,708 

D r y  Basis  

Ash 12.1 

Sulphur 0.80 

Btu / lb. 1 0,732 

Dry,  Ash Free easis 

6 t u  / lb. 12,215 

Cum.  Sink 

A s  Run 

Wt. (kg.) 

wt. % 

fdois ture  

Ash  

Sulphur 

Dry Bas i s  

" 

- 

___ 

"" 

Ash 

Sulphur 

1.45 

54.3 

88.4 

18.0 

11.7 

0.76 

8,521 

14.2 

0.93 

10,396 

12,123 

1.50  1.60 

62.5 72.2 

1 1 3 . 3  110.0 

18.2 15.7 

13.1 16.9 

0.86 0.97 

8,333 8,131 

16.0 20.0 

1.05 1 .15 

10,190 9, E46 

12,130 12,05E 

94.2 74.3 68.0 

58.5 ' 45.7 . 37.5 

12.5 12.2 11.6 

45.6 52.8 60.3 

0.83 ' 0.63 0.52 

52.1  60.2 68.3 

0.95 0.72  0.59 

42.3 

27.8 

11  .o  
67.2. 

0.35 

75.4 

0.39 

6-1 1 

1.89 

81 .1  

121.7 

14.9 

21.3 

0.94 

7,699 

25.0 

1.10 

9,043 

12,054 

28.3 

18.9 

8 .2  

73.2 

0.28 

79.7 

0.30 

1 .80 
5 ink 

100.0 

8.2 

73.2 

0.28 

- 

79.7 

0.30 

- 

- 

- 

- 

- 

- 
- 

- 

- 



6-1 2 \Varnock Hersey Professional Services Ltd. 

CLIENT - B.C.   Kydro 

Sample  Jdentification - Hat   Creek  Bulk S a m p l e  w 77 y 

LAB. NO. - 77 - 9015 

-~ 

- __ 

ANALYSIS OF CLEAN  COAL x Size Fract ion - 

Cum.   F loa t  1 .40 1 .45 1.50 1.60 1.89  

Wt. % (Cum.) 30.1 40.4 46.2 55.6 71 . 9  

Wt. (kg.) 8.7 13.8 15.9 " 21.3 22.8 

A s  Run 

t4oisture 16.3  16.3  17.0  17.2 15.8 

Ash  9.1  11.5  12.9  16.5  23.8 

Sulphur  0.71 0.83 0.91 0.95  0.89 

Btu / lb .  9,129  8,913  8,560  8,115  7,235 

Dry Bas i s  

Ash  10.9  13.7  15.6  19.9  28.3 

Sulphur  0.85  0.99 1 . I O  1 .15  1.06 

Btu / lb. 10,902 10,651 1 0,30'7 9,807  8,598 

Dry,  Ash Free E e s i s  

Etu / lb. 12,231  12,195 12,20G 12,141 11,986 

Cum.  Sink 

A s  Run 

Wt. (kg.) 20.2 20.4  18.5 

" 

- 

- 

wt. % 69.9  59.6  53.8 

I\r.oisture 15.7  15.2  15.6 

Ash  4Q.2  54.9  58.6 

Sulphur 0.71 0.55  0.50 

Dry  Basis  

Ash 58.4  64.8  69.4 

Sulphur  0.84  0.65  0.59 

1 .80 
Sink 

- 

- 

12.2 

74.9 

0.37 

- 

85.3 

0.42 

- 

- 

17.0 8.9 - 
44.4 28.1 - 
14.4 12.2 - 

64.1 74.9 - 

0.38 : 0.37 - 

74.9 85.3 - 

0.44 0.42 - 



E E E f c I c 6; ,I E L I E E t e L E e 

& Z X Y  Warnock  Hersey Professional Services Ltd. 
1423 D 45th Avenue N.E. Colgaly Alberta T2E  2P3 T e W & Q m  276 - 9138 

Sample  Identification Hat Cpppk Bulk Sample Vt1.77 Y Size  fraction 4" x <,I1 

Lab.  No. (s) 77 - 001  5 Wt % of head  sample 48s 1 

Specific  Gravity FLOAT AND SINK ANALYSIS % 

Sink - Fluat  Elementary Cumulative  Float  Cumulative  Sink - 
W a  - A s h  x- = %?%? - Weight - Ash %W+Ti& 

1.40 41.5 12.1 

1.40 1.45 12.8  21.0 

1.45  1.50  8.2  27.0 

41.5  12.1 

54.3 14.2 

62.5  16.0 

1.50  1.60  9.7 45.8 72.2  20.0 

1.60 1 .80  8.9 65.6 81.1 25.0 

1 .80 18.0  79.7  100.0  35.3 

" 

TOTAL 100.0  35.3 

100.0  35.3 

58.5 51 .8 

45.7 60.5 

37.5  67.6 

27.8  75.2 

18.0 79.7 



CbE2.&7 Vhrnock Hersey Professional Services Ltd. 
1423 D 45lh Avenue N.E. Calgary Alberto T2E  2P3 T&%@G?ZI 276 - 0138 

sample ldentificotion Hat  Creek Bulk Sample  W 77 Y Size  fraction '," 2 x y !  ." 

Lab. No. ( s )  77 - 901 5 Wt '% of head  sample . 19.2 

. Specific  Gravity 

Sink Float - 
FLOAT AND SINK ANALYSIS % 

Elementary  Cumulative  Float  Cumulative Sink 

Ash S u l p h u r  Weight Weight - Ash Shulphur 

1 ..40 30.1 10.9 100.0 44.3 

1.40 1 .. 45 

1.45 3 .50 

1.50 1.60 

1 .60  1.80 

10.3 21.9 40.4 13.7 

5.8 28.8 46.2 15.6 

9.4 41 . O  55.6 19.9 

16.3  57.0 71 .0  28.3 

60.9 58.7 

50.6  65.1 

53.8 69.0 

44.4 74.9 

1.80 28.1 85.3 100.0 44.3 28.1 85.3 

TOTAL - 100.0  44.3 

m 

P 
I 



6-1 5 

H a t  C r e e k  13ulk Sample W 77 Y 

Wet Attrition Test and Analysis  



Vornock Hersey Prohional Services Ltd. 6-16 

Wet  At t r i t ion  Test 

The test appara tus   cons is ted  of a cy l ind r i ca l   d rum,   f ab r i ca t ed  to the  Australian 
S t a n d a r d s  AS 1661 1977, with 8. measured   vo lume  of water   and known  amount of 
coal ,   toge ther   wi th   s tee l   cubes ,  the whole  being  subjected  to  rotation at a 
p r e s c r i b e d   s p e e d   f o r  a measure:d  length of time. On  completion of the  test, the 
wa te r   was   f i l t e r ed   t h rough  a spec ia l ly   des igned   cover   made   up  fram y m m  
wedge   wi re   and   the   a t t r i t ed   coa l   then   subjec ted  to the   an lys i s  a s  laid  down  per 
i n s t ruc t ions .  

The   t umbl ing  time was  decided by the Hardgrove  Index  which  was  determined 
p r i o r  to the test being  carr ied  out .  A ca l ibra t ion   graph   (a l so  in the  Austral ian 
S tandards)   was   p rovided .  

Deta i l s  

Drum - volume  capaci ty  - 200 litres 
S t e e l   C u b e s  - 18 each  edge 50 mrn 
S p e e d  - 20 R .  P. M. 
Amount   coal   used - 50 kgm . 
Water   vo lume - 150 l i t r e s  

In   pract ice ,   dur ing  ear ly   commissioning of the   d rum,   the   wedge  wi re  screen 
was   no t   u sed  a s  a f i l t e r ,  the  drum  was   a l lowed to s tand  for a short hh i le  until 
se t t lement   had  taken  place  and  the  water   decanted off - th i s   shor tened   the  time 
slightly and this water   was   co l lec ted   and   used  for the subsequent  wet 
zcreening .  

We have  in  hand a s l igh t   a l te ra t ion  to the dr iving  mechanism  in  s o  far as a n  
addi t~onal   c rank ,   which   wi l l   enable  the d r u m  to be  slowly  turned  by  hand in 
order to facilitate emptying. 

Determined  Hardgrove  Indexes 

The tumbling  t imes  f ro ,m  the  cal ibrat ion  graph  fa l l   under  the  lowest  point of the 
curve.   However ,  in ordsr to comply  with t he  ins t ruc t ions   i s sued  by Simon 
C z r v e s  the turrbling tirres used  were 30 s e c o n d s  in all three c a s e s .  

Y 

Y 



Warnock Heney Profsrssional Sew 
i y, ’ .  

CLIENT - B.C. Hydro 

Sample   Ident i f ica t ion  - Hat Creek Bulk Sample w 77 y 

LAB.  NO.  - 77 - 901 5 

. .  

RAW  COAL SIZE / ASH DISTRIBUTION - 
W e t   S c r e e n   A n a l y s i s  After  Wet  Attr i t ion 

Size 
” 

4” x ’4’ 

’4’ x 2’ 

2‘ x l/8“ 

1 / E ”  x 1 /16” 

1 /16” x 28 M 

28 x 45 M 

45 x 65 M 

65 x 100 M 

103 x 200 Iv7 
.. . 

200 IP, x 0 

Total 
, .  

wt. % 

9.1 

8.8 

15.8 

12.0 

11 . I  

5.8 

5.3 

2.0 

3.7 

26.4 

Dry Cum. 
Ash % . Wt. % 
” 

18.7  9.1 

17.3  17.9 

20.7  33.7 

‘30.1  45.7 

44.6  56.8 

54.2  62.6, 

62.8  67.9 

‘64.0 69.9 

61 .2  73.6 

76.2 100.0 

100.0 45.2 

Cum. 
Ash % 

18.7 

.. 
18.0 

19.3 

22.1 

26.5 

29.1 

31 .7 

32.6 

34.1 

45.2 

6-1 7 

Weight 
(kg. ) 

4.03 

3.89 

7.00 

5.30 

4.93 

0.164 (Sub) 

0.152 (Sub) 

0.058 (Sub) 

0.77 

5.43 

Y 



ui Wornock Hersey Professional Serviccs Ltd 

CLIENT - B. C. Hydro 

Sarr,ple Ident i f icat ion - Hat Cree’k Bulk Sample w 7  Y 
& 

ul LAB. NO.  - 77 - 9015 

6-1 8 

Size  4” x 0 4!’ x ?&’ x ?Q’ 2‘ x 28M 
Y - -. 2‘ x 0 

Weight (kg.) 

Wt. ”/. Head 

md Moisture (As Run) 

Y 

*II 
Ash 

Sulphur 

6 t u  / Ib. 
Y 

Y DRY B P S I S  

M 
Ash 

Sulphur  

S t u  / lb.  

- 

99.6 

4.2 

43.1 

0.76 

5,850 

45.0 

0.79 

6,106 

4.0 

9.1  

3.1 

18.1 

0.96 

9,374 

18.7 

0.99 

9,680 
I 

3.9 - - 
8.8  38.9  82.1 

1.8 5.3 6.2 

17.0 28.8  47.7 

0.. 91 0.88 0.70 

0,524 7,701 5,044 

17.3 30.4 50.9 

0.93 0.93 0.75 

9,699 . 8,132  5,377 

DRY, A S H  FREE eASlS 

Btu / lb. 11,100 11,910 11,728  11,686 1 0, S52 

Y 

d 

Y 

3 

Y 



Wornock Her-sey Profnsional Servlces Ltd 

CLIENT - B. C. Hydro 

Sarr,ple Ident i f icat ion - Hat   Creek   Bu lk  Sample w 77 Y 

LAB. NO. - 77 - 901 5 

S i z e  - 

6-1 9 

2' x 1/8" 1 / E "  X j /16" 1/16" X 28b.A 28M X 45M 45 X 65M 

Weight (kg.) 7.0 

Wt. % Head 15.8 

M o i s t u r e  ( A s  Run) 6.3 

A s h  19.4 

Sulphur  0. so 

6tu / lb. 8,844 

DRY t3PSI S 

A s h  20.7 

S u l p h u r  0.96 

6tu / lb .  9,442 

C X Y ,  ASH F R E E  EASIS 

6tu / lb. 1 f ,906 

N B  - * mean  run  with Benzoic.Acid 

5.3 4.9 

12.0 11 . I  

7.3 2.4 

27.9 43.5 

0.90 . 0.82 

7,722  6,026 

30.1 44.6 

0.97 < 0.84 

8,325  6,174. 

0.16 

5.8 

3.5 

52.3 

0.63 

4,665* 

54.2 

0.65 

4,834 

0.15 

5.3 

1.4 

61 .9 

0.70 

3,518* 

62.8 

0.71 

3,567 

1 I ,GO3 11,139 I 0,553 9,589 



CLIENT - B. C. Hydro 

Sample Ident i f icat ion - Hat  Creek:  Bulk Sample W 77 Y 

LAB.  NO. - 77 - 9015 

6-20 

RAW COAL FRACTIOhIS - ANALYSIS % - After Wet Attrition 
.- 

S i z e  65 x 1 0 0 M  - 100 x 200 - M 2 0 0 M  x 0 28 x 1CQM __ 

Weight (kg.) 0.06 0.8 5.4 - 

Wt. % Head 2.0 

Moisture (As Run) 1 .8 

3.7  26.4 13.1 

2.8 1.6 2.3 

.. . 

Ash 52.8 59.5 75.1  57.8 

Sulphur  0.65 0.62  0.53  0.66 

Btu / lb. 3,293*  3,665* - 3,980 

DRY @,?SI S 

Ash 64.0 61.2 76.3 59.2 

Sulphur  0.66 0.64 0.54 0. 68 

6tu / Ib. 3,354  3,770 _ -  4,073 

C X Y ,  A S H  FREE EASIS  
. 

Etu / lb. 9,315 9,714 - 9,974 

N B  - * means   run  with Benzoic  Acid 



Wamock Heney Probiono! Services Ltd 

CLIENT - B.C. Hydro 

Sample  Ident i f icat ion  - ‘Hat   Creek  Bulk  Sample -- W 77 Y 

LAB. NO. - 77 - 9015 After  Wet  Attrition 

ANALYSIS OF CLEAN COAL - Y1‘ x ?p Fract ion 2 

6-21 

C u m .   F l o a t  

wt. % ( C u m . )  

Wt. (kg.) 

As  Run 

Nsois ture  

Ash 

Sulphur  

Btu / lb .  

D r y  Bas i s  

Ash 

S u l p h u r  

Btu / Ib. 

Dry,  Ash Free Pas i s  

. 6 t u  / lb. 

Cum. Sink 

As Run 

wt. (kg.) 

M. % 

” 

. .. . 

__I 

Akoisture 

Ash 

Su lphur  

E t u   / l b .  

D r y  Bas is  

A s h  

S u l p h u r  

Btu /lb. 
* T T \ P ~ T \ C  ..**+- <..:+cI D----:- A - : A  

1.40 

54.0 

0.357 

1.6 

0.1 

0.66 

10.767 

a.2 

0.67 

1 0,942 

12,052 

0.304 

46.0 

1.6 

27.0 

1.25 

8,088 

27.4 

1.27 

8,220 

1.45 

72.8 

0.658 

1.8 

11.1 

0.76 

1 0.364 

11.3 

0.77 

1 0,557 

11,907 

0.246 

27.2 

1.6 

32.0 

1.40 

7,554 

32.5 

1.42 

7,674 

1.50 

82.7 

0.683 

2.1 

12.3 

0.77’ 

10,161 

12.5 

0.7C 

lo, 3a1. 

11,868 

0.143 

.17.3 

1.6 

38.7 

1.40 

6,400 

39.4 

1.42 

6,504 

1.60 

92.6 

0.797 

2.9 

13.7 

0.85 

9,803 

14.1 

0.88 

10,007 

11,756 

0.054 

7 :4 

2.1 

47.6 

1.21 

4,946 

48.6 

1.24 

5,052 

1.80 

97.8 

0.660 

3.0 

15.3 

0.85 

0,406 

15.8 

0.88 

9,705 

11,622 

0.01 5 

2.2 

2.2 

58.9 

1 . I 5  

4,497* 

60.2 

1 .18 

4,598 



irrl 
Warnock Hersey Proksional Services Ltd 6-22 

CLIENT - B.C.  Hydro 

3 
Sample  Ident i f icat ion - Hat   Creek  Bulk S a m p l e  W 77 Y 

rcl LAB. NO. - 77 - 9015 After  \Vet Attri t ion 

ANALYSIS OF CLEAN COAL - .%‘ x 28 M Size   Frac t ion  

1.40 1.45 1.50  1.60  1.80 
sr 

Cum.   F loa t  

wt. % ( c u m . )  

Wt. (kg.) 

33,. 8 41 .5 58.3  70.0  80.3 

1.3  1.3  1.8  2.3  2.9 

Y 

A s  Run 

Nsoisture 

A s h  

Sulphur  

Btu / lb.  

3.3 4.1 3.4 5.5 3.1 

7.3 9.3 12.4 14.4 17.6 

0.84 0.74 0.72 0.80 0.77 

1 0,690 10,226 9,770 9,119 9,005 

3 

I 

3 D r y  B a s i s  

Ash  

Sulphur  

Btu / lb. 

8.3 9.7 12.8 15.2 18.2 

0.87 0.77 0.74 0.85 0.79 

11,049 1 0,663 10,109 9,652 0,293 

3 

id 
Dry, Ash Free B a s i s  

Btu / lb .  

Cum:   S ink  

As Run 

11,948  11,808  11,593 11,382  11,361 3 

i$ 

wt. (kg.) 

M. ”/. 

V:oisture  

A s h  

S u l p h u r  

2.6 

66.2 

4.3 

37.6 

0.89 

1.8 

58.5 

5.2 

40.1 

0.83 

1.3 

41.7 

3.3 

47.4 

0.91 . 

0.9 0.7 

30.0  19.7 

4.4 5.3 

55.9 63.1 

0.94 0.91 

Y 

Y 

Btu / lb. 6,405 6,006 5,093 

D r y  Sasis 

Ash 

Sulphur  

€!tu / lb. 

39.3 

0.93 

6,689 

42.3 

0.88 

6,333 

49.0 ’ 58.5  66.6 

0.98 0.96 

- - 
0.94 

5,269 



Warnock Hersey Profnslonol Services Ltd 

CLIENT - B.C.   Hydro 

Sample  Ident i f icat ion - Idat Creek. Bulk Sample IN 77 Y 

LAB. NO. - 77 - 9015 After  Wet  Attrition 

ANALYSIS OF CLEAN  COAL - 

Cum.   F loa t  1.40 1.45 

Wt. ”/. (Cum.) 3.7  4.6 

(kg.) 0.02 0.0:3 

As Run 

M o i s t u r e  3.0 3.9 

Ash 7.2  7.7 

Su lphur  0.58 0.5E1 

Btu / lb. 1 .I, 296 10,818 

D r y  Bzs i s  

Ash 7.5  8.1 

Su lphur  0.60  0.60 

Gtu / lb .  1 ’I ,648  11,264 

Dry, A s h  Free G a s i s  

Btu / l b .  12,587 12,251 

Cum. S i n k  

As Run 

. . .  . 

Wt. (kg.) 

uft. % 

N o i s t u r e  

Ash  

Sulphur  

Btu / lb.  

Cry Szsis 

A s h  

Su lphur  

e t u  / Ib. 

6-23 

28 x 100 M Size  Fract ion 

1.50 1.60 1.80 

11.7 15.1 20.6 

0.1 0.1 0 . 1  

2.8 2.0 2.5 

10.2 15.4  24.0 

0.61 0.66  0.67 

.lo, 540 9,784 8,444 

.10.5  15.8.  24.6 

0.63  0.67 0.  69 

10,846.  9,987 8,661 

12,116  11,854 11,484 

0.5 0.6 0.5  0.5  0.5 

96.3  95.4 88.3 84.9  79.4 

5 .9  5.1 6.0 6.9 9.2 

58.2 61.5 63.9 64.0 64.3 

0.59 0.56 0.54 . 0.56 , 0.53 

61.8 ’ 64.7  68.0 

0.63  0.59  0.58 

- - - 

68.7  70.9 

0.60  0.58 

- - 



E. E f I z L C FL 6 P. E L E t L E t 

D.CLt7 Warnock Kersey Professional Services Ltd. 
E"i3 1423 D 45th Avenue N.E. Calgary  Alberta T2E  2P3  Tel. 276-9138 

Sample Identi f icat ion 

Lab.  No. (s) 77 - 901 5 Af te r  W e t  At t r i t i on  W t  % of head  sample 

Hat  Creek Bulk Sample  L277 Y Size  fraction 
@' x 2' 

8.8 

Specific  Gravity FLOAT AND SINK ANALYSIS % 

Sink - Float  Elementary  Cumulative  Float  Cumulative Sink 

W e i g h t  sO!phur -Sulphur Weight - Ash % W X  
D r y  

1.40 

1.40  1.45 

1.45 1 .50 

1.50 1 . E O  

1.60  1.80 

1 .80 

TOTAL 

54.0 9.2 

18.8 17.3 

9.9 21.3 

9.9 27.5 

5.2 46.1 

2.2  60.2 

100.0 16.8 

54.0 9 .2  

72.8 1 1 . 3  

82.7  12.5 

92.6 i 4 . i  

97.8  15.8 

100.0  16.0 

100.0 16.8 

46.0  25.7 

27.2 31 . 4  

1 7 . 3  37.2 

7.4 50.3 

2.2 60.2 

m 

P 

I 
N 
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W x m c k  Hersey Professional Services Ltd. 
1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 Tel. 276-9138 

Sample  Identification Hat Creek  Bulk Sample W 77 Y Size  fraction ?p x 28 V. 

Lab.  No. ( 5 )  
77 - 901 5 After  Wet  Attrition W t  % of head sample 38.0 

Specific  Gravity FLOAT AND SINK ANALYSIS % 

- Sink - Float  Elementary Cumulative  Float  Cumulative Sink 

S u l p h u r  Ash- Weight Ash WK3: 
Dry  -~ 

1 ;40 33.8 8.3 33.8  8.3 100.0 27.8 

1.40  1.45  7.7  16.0 41.5 9.7 66.2 37.7 

1.45  1.50 16.8  20.5 58.3 12.8 58.5 40.6 

1.50  1.60 I ? ; ?  27.2 , " .O 75.2 42.7 48.6 7,. 

1.60 1 .80  10.3  30.6  80.3 18.2  30.0 57.0 

1 .80 19.7 66.6 100.0 27.8  19.7 66.6 

TOTAL 100.0 27.8 



Warnock Hersey Pro?mional Services Ltd. 
1423 0 45th Avenue N.E. Calgary Alberta T2E 2P3 Tel. 276-9138 

Sample Identif ication Hat C r e e k  Bulk  Sample W 77 Y 

Lab. No. (5)  
77 - 901 5 After  Wet  Attrtion 

Sire  fract ion 28 M x l 0 0 M  

Wt % of head  sample 13.1 

Specific  Gravity FLOAT AND SINK ANALYSIS % 

- Sink - Float  Elementary Cumulative  Float  Cumulative Sink 

w* &I S u l p h u r  Ash* Weight a,h X W X  

1 .‘40 3.7  7.5  3.7 

1.40  1.45 

7.45 1.50 

1.50 1.60 
_” 

1.60 1 .ao 

1 .ao 

0.9 

7.1 

10.8 

72.0 

4.6 

11 .7  

3.4  34.0 

5.5 40.9 

79.4  70.9 

15.1 

20.6 

100.0 

7.5 

8.1 

10.5 

15.8 

24.6 

61 .4 

100.0 

96.3 

95.4 

88.3 

84.9 

79.4 

61.4 

63.4 

63.9 

68.1 

69.5 

70.9 

TOTAL 100.0 61.4 
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S E C T I O N  7 

A N A L Y S I S  OF SAMPLE W77X 
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Y 

Report  of Analysis of 

3 
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Y 

Y 

Y 

Y 

Y 

H a t  Creek  Bulk  Sarnple W 77 X 

Includes  Wet  Attrition 

PART 111. "X" only 

Submitted, 

John Kay, C.  Eng.,  M. Inst .  F. 
Manager  of Laboratory 

VANCOUVER  REGINA  WINNIPEG lORONTO HAMILTON MONTREAL  SAINT JOHN HALIFAX 



li 

Y 

Y 

m 

u 

LVarnock Hersey Professional Services Ltd. 7-2 

Introduction 

T h e  Hat Greek   Pro jec t   took   the   form of a work   program 
t o  the instruct ions of S i m o n   C a r v e s  of Canada., 

Th i s  w a s  to examine,  using  the  Warnock Hersey Professional  
Se rv ices   Labora to ry  at Calgary,   Canada,   the   physical   propert ies  of 
t he   t h ree   s amples .  

Th i s   ana lys i s   t ook   t he   fo rm of grading,   f loat   &'s ink 
charac te r i s t ics ,   p roximate   ana lys i s .  

Also  included  was a scheme  whereby  the  breakdown of the  
coal / c lay   could   be   measured   us ing  a Wet  Attri t ion  drum  constructed 
to, and  complying  with,   the  s ' iandards of the   Austral ian  h4ethod  AS 11 61 
1377 p.  42/3. 

Y 

Y 



7-3  Warnock Hsrsey Profnsional Szrvica Ltd. 

Description of Samples   and   Methods   Used  

One s a m p l e   m a r k e d  "2" which  was  der ived frwn trench " Z "  weighing 11  11 5 
kgms.  packed  into 73 s t ee l   d rums   was   de l ive red   t o   Ca lga ry  on August 11, 1977. 
On  opening these d r u m s ,  i t  was   immedia te ly   no t iceable   tha t   po ly thene   l iners  
had  not   been  used.   A  separate   moisture   sample  was  not   del ivered.  

The   methods   used  to obta in   these   samples   were   ou ts ide   the  terms of r e fe rence  
to   Warnock  Hersey Professional .   Services   Ltd.  

A Z e r   a i r   d r y i n g  the c o a l s   v e r y  Few lurrops of c l a y   w e r e   t o  be s e e n  and  even 
af te r   separ t ing  t h e  + 4 " mater ia l   the   amounts  of' p u r e   c l a y   w a s   v e r y   s m a l l .  
Discrete   inorganic   mater ia l   could  be  seen  occluded in the clay,  and  when 
samples   were .p l aced   i n   wa te r ,   t he   coa l   cou ld   be   s een   t o   s epa ra t e   acco rd ing  
to the  clay  content.  High  coal  content  pieces  would  stay in the i r   o r ig ina l  
shape,  but low coal   content   pieces ,  i .e.  due to l a rge r   amoun t s  of c l a y  
occlusions,   broke  up  rapidly  and  became a s l u r r y .  After   f i l ter ing,  i t  w a s  
possible  to se t t l e   t he   d i spe r s ion   ea s i ly   and  a clear   supernatent   could  be 
decanted. 

Grading,  using a Gi l son   mechamica l   s iev ing   appara tus   to   sepzra te  
the   f rac t ions ,   and   F loa t  & Sink  znalysis ,  in organic   solut ions at pre-  
s c r i b e d   g r a v i t i e s   w e r e   u s e d   t o   s e p a r a t e  the coa ls   fur ther .   Drying  on 
downdraugh t   benches   was  fOllOwf?d by  preparation of s a m p l e s  for ana lys i s .  
Ri f f l ing   was   accompl ished   by   means  of a r<anua l  riffle. 

Y 
T h e  Flow sheet was suppl ied   by   S imon  Carves   and   th i s   was   genera l ly   adhered  
t o  except s o m e   s h a l e   a n a l y s i s   h a d  to be  added,  and  moisture  contents  prior 
to   ana lys i s   had   a l so  to be  added to the f low  sheets .  All t h r e e   s a m p l e s   w e r e  
t r ea t ed  in the same  way.   The   weights   and  % w e i g h t s   a r e   a l s o   r e p o r t e d .  I n  
s m 3 e  c a s e s  a very   smal l   f rac t iona l   weight ' resu l ted ,   bu t   the  test was   comple ted  
noting  this.  A  Float & Sink t e s t  on  the + 4 '' w a s   c a r r i e d  out on " X "  and "2" 

m o I s t u r e   s a m p l e s   w e r e  not received,   a i r   drying  fol lowed by loss in weight at 
107 techniques   were   used  to determine  total   moisture .  

u 

u s a m p l e s  only - '"P did  not   produce a f rac t ion  at -E 4 ' I .  S i n c e   s e p a r a t e  

0 



Warnock Hersey Professional Services Ltd. 
7-4 

During the  processing of sample  "Z "  a S imon  Carves   representa t ive   was  
p re sen t  in the lab   and   aga in   dur ing   some of the   l a t e r   s t ages  only. 

N o  Ash  Examinat ion  was  requested.  

A mechanical  type of wet   sc reening   appara tus   was   no t   ava i lab le ,  so  carefu l  
control   over   water   suppl ies   and hilnd manipulation  had to be used to sepa ra t e  
t h e  f ines   i n to   r e spec t ive   s i ze   f r ac t ions .  I t  w a s  found  that  "conditioning" 
i .  e.  soaking   in   water   p r ior   to   sc reening   ensured  tine best   separation  and 
each sample  m a s  subjected to 1 0  minutes  in wa te r  before screening.  

Rererence  to the  f low sheet will show a re se rve   s ample   was   r eques t ed  after 
the init ial   grading at + 4 " - this   amounted to: 

3,360 kgms. for "X" 

13, OOC kgms.  for '"P 
800 kgms. for "Z"  

Fur the r   r eques t s   f rom the  flow s k e e t  asked for hand  select ing  to   be  used  for  
"br ight ,  dull   clay  and  rock".   In  practice th i s  was l e s s   t han   f eas ib l e   s ince  
we  found  aoglomerates  of these   mater ia l s   wi th   coa l   and  a reduction in par t ic le  
s i z e  would  have  accompanied  any  mechanical  breakage. T h e  S i m o n   C a r v e s  
r ep resen ta t ive   was   p re sen t   du r ins  t h i s  operat ion  and  was in agreement  with 
what "as done. 
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CLIENT- €3. C. 

Sample Bulk Sample W 77 X 

LAB. NO. - 77 - 8400 

RbW COAL SIZE /' ASH DISTRIRUT10N .- 

DRY CUM1 . CUM: . WEIGHT 
WT. % ASH % w. % ASH % (kg. 1 

+ 4 " 0.4  24.9 0.4 24.9  35.8 

4 1' x 2 " 2.2  36.5  2.6 34.7 192.5 

2" x 1 " 16.6  35.6 19.2  35.5 1241 .6 (SUB) 

1 " x y 1' 28.0 40.9 47.2 38.7 2092.0 (SUB) 

, 
x" x 1 /8" 9.3- , 45.7 74.8 40.8 33.7 (SUB) 

1 /8" x 1 /1 6" 14.2 ' z d ' 9 %  52.9  89.0 42-7 25.3 (SUB) 

1 / I  6" x 28 Iv? 4 . 0 "  " ( {  58.2 1 , 93.0 43.4 4.4  (SUB) 

I 

\ SO#/ 
d 

2 8 M x O   7 . 0 '  .!33z 61.9J 100.0 44.7  7~. 6 (SUE) 
. .  " 

" 

Total 100.0 44.. 7 



3 
Warnock Hersey Pro&sional Services Ltd. 

i 
CLIENT - B.C. HYD$O 

M 

3 

I 

m 

Y 

u 

Y 

Y 

rl 

Y 

u 

LAB. N O .  - 77 - 8400 

7-6 

RAW COAL F f i P C T l O N S  - ANALYSIS % - D r y   S c r e e n  - 

S i z e  + 4  4" x 2" 2" x 1 1' 1" x ?/ ' 1  4" x 0 2 y x o  

Wt. % Head 0.4 2.2  16.6  28.0  99.6  52.8 

- __- __ 

Air   Dr ied  Lcss 0.7 7.1 9.4 . ' . 7.7 6.5 9.2 

Inherent   N.ois ture  18.8 2 1  .6 21 .o 20.5 19.7 17.4 

Total Mois tu re  ' 19.4 27.2 28.4 26.6 24.9 24.2 

Ash  (Air   Dried)  23.2 28.6  28.2  32.5 34. a 41.4 

Sulphur   (Ai r   Dr ied)  2.10 - - . -  1 .11  1.24 

Btu / l b . ( A i r   D r i e a  7,410 5,841 5,072 5,407 5,347 4,44? 

DRY BASIS 

A s h  24.9  36.5  35.6 40.9 43.4  50.1 

Sulphur  2.5s - - - 1.38  1.50 

Btu / lb. 9,122  7,454  7,555  6,803  6,662 5,396 

DRY,ASH FREE BASIS 

Btu / lb. 12,150  11,735 1 1 ,733  11,512  11,778  10,788 

Y 

Y 



Warnock Hersey Professional  Services Ltd 
a '  

CLIENT - B.C. HYDRO 

3 S M P L E  - HAT  CREEK - Bull.: Sample X 

ui LAB. NO. - 77 - 8400 

7-7 

mi 
RAW COAL  FRACTIONS - ANAL.YS1S % - D r y   S c r e e n  

m 
Size  

y" x 2 '  x 1 /8" 1 /8" x 1/16" -. 

3 Vyt. % Head 18.3  9.3  14.2 

Air   Dr i ed  Loss 13.2 

Inherent  NOiStUre 10.1 

Total  Moisture 29.8 

Ash  (Air   Dried)  34.9 

hd 

3 

m Sulphur  (Air Dried )  1 e25 ' 

Btu /.lb. (Air D r i e d  5,270 

4.2 4.2 

18.8 17.5 

22.2 21 .0 

37.0 43.6 

1 . I 3  1 . i 7  

4,972 4,176 

1 /16" x 28 

4.0 

3.8 

11.4 

14.8 

51 .6 

1.12 

3,705 

2 8 M  x 0  

7.0 

0.3 

13.5 

21.5 

53.5 

1.29 

2,791 

m DRY BASIS 

Ash 43.2 46.7 52.9 58.2 61.9 

Sulphur  1.55 1.39 1.42 1 .26 I .4c 
Btu / lb. 6,31 6 6,125 5,064 4,180 3,227 

Y 

irl 
D R Y , P S H  FREE BASIS 

Btu / lb. 11 ,4EC 11,496 1 0,744  9,992  8,468 Y 

Y 

3 

3 

'd 

Y 



Warnock Hersey Professional Services Ltd. 
CLIENT - 8.  C .  HYDRO 

Sample  Identification - Iiat C r e e k  - Bulk S a m p l e  W 77 X 

LAB. NO. - 77 - 8400 

RAW COAL S I Z E  / A S H  DISTRIBUTION 

Wet   Sc reen   Ana lys i s  of x 0 

3 

m 

3 

m 

II 

m 

m 

m 

I 

m 

7-8 

Dry Cum.  Cum. wt. % 
Size wt. % Ash % wt. % Ash % Head ___ 
% X % ' '  22.1 31 .8 22.1 31 .8 11.7 

" 

x 1 /8" 

1/8 x 1/16" 

1 /16 x .28M 

28 x 45 M 

45 x 65 M 

65 x 100 M 

100 x 200 M 

200 x 0 

13.1 

10:6 

10.5 

2.9 

6.7 

8.2 

11.1 

14.8 

45.3 

53.1 

59.4 

58.8 

57.1 

61 .4 

69.1 

70.7 

35.2 

4i3.8 

56.3 

59.2 

6!5.9 

74.1 

8!5.2 

100.0 

36.8 6.9 

40.6 5.6 

44.1 5.6 

44.8 1.5 

46.1 3.5 

47.8 , 4.3 

50.5 5.9 

53.5  7.8 

Total 100.0 53.5 52.8 

3 
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Warnock Hersey Probsionol Sewices Ltd. 

CLIENT - E. C .  Hydro 

~ ~ ~ ~ , ~ 1 e  Jdentification - H a t  Creek  Bulk  Sample  W 77 X 

LAB. NO. - 77 - 8400 

RAW COAL FRACTIONS - ANALYSIS '5 - Wet Screened 
.- 

Size __ 

Weight  (kg.) 

Wt. % Head 

Mois ture (As Run) 

Ash 

Sulphur 

Btu / lb. 

CRY BPSIS 

Ash  

Sulphur 

6 tu  / lb. 

? p X  p 

2.15 

11.7 

4.1 

30.5 

1 .51 

7,072 

31.8 

1.57 

7,372 

CRY, ASIA FREE EASIS 

Gtu / l b .  10,810 

- ?p x 1 /8" 

1.28 

6.9 

5.5 

42.8 

1.46 

5,606 

45.3 

1.55 

5,933 

10,846 

1/8" x 1 /I  6'' 141 6" x 28 M 28 x 45 M - 

1.03 ' .  1.02  0.060 (SUB) 

5.6  5.6  1.5 

9.1  4.8  2.8 

48.3  56.6  57.2 

1 .:35 1.46 1.38 

4,5'13 3,845  3,817 

53.. 1 59.4  58.8 

1 -49 1.53  1.42 

4,965 4-, 037 3,927 

10,585  9,943  9,540 



Warnock  Hersey Professional Servica Ltd. 

CLIENT - B. C.  Hydro 

Sarr ,ple   Ident i f icat ion"  Hat   Creek  Bulk  Sample W 77 X 

LAI3. Ne. - 77 - 8400 

RAW COAL  FRACTIONS - ANALYSIS '% - Wet  Screened  
" 

.~ 5 ize 

Weight (kg . )  

Wt. % Head 

Mois tu re  (As Run) 

Ash  

Sulphur  

Btu / lb. 

~ 

DRY BP.SIS 

Ash  

Sulphur  

Btu / lb. 

. .  . 

7-10 

4 5 ~ 6 5 M   6 5 x f 0 0 M   1 0 0 ~ 2 0 0 M s  - 2 0 0 M x O  

0.140 0.170 
f 0.230 . 0.31 0 

3.5 4.3 5.9 7.8 

2.7 5.8 3.4 5.4 

55.5 57.9 66.7 66.9 

1.26 1.32 1.37 0.79 

3,827 n.d. n. d. n.d. 

57.1 61 . 4  69.1 70.7 

1.30 

3,035 

DRY, ASH FREE BASIS 

Etu / lb. 9,173 

1.40 1 .42  0.84 

- - - 
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kd 

CLIENT - B.C. Hydro 

Sample Identification - Hat Creek  Bulk Sample w 77 x 

LAB. NO. - 77 - 8400 
td 

ANALYSIS OF CLEAN COAL -- +4" Size   Frac t ion  

Elem Float  1.40 

Wt. ( .Kg. )  22.3 

A s  Run ~- 
M o i s t u r e  21.9 

Ash 18.4 

S u l p h u r  1 .08 

Btu / lb. 7,177 

Y 

3 

Dry Ezsis  

Ash 23.5 

_ ~ -  

3 S u l p i x ~ r  1.33 

Gtu / lb.  9, 193 

lw 
Dry,  A s h  Free ezsis 

Gtu / lb .  12,022 

Cum. S i n k  

As Run 

Vdt. 

v\4. 7G 

__- 

url 
. . .  . 

rt 
___._ 

W 

N . o i s t u r e  

r? sh 

S u l p h u r  

S t u  / Ib. 

Y 

Y 

'I -40-  1 . 4 5 -  
.I .45 1 .50 ' 

5.8 NI L 

1.6 NIL 

17.5 

23.1 

0.86 

'7,038 

28.0 

1 .04 

5,529 

11,844 

1 .SO- 
1 .60 

8 . 6  

2.4 

14.5 

43.7 

0.86 

4,594 

51 .1 

1.01 

5,372 

10, C80 

1.60- 1.80- 
1 .80 S i n k  
NIL 5.4 

N I L  1.5 

9.5 

65.2 

0.77 

N . D .  

72.1 

0.85 

- 

A s h  

S u l p h u r  

kd S t u  / Ib. 



Warnock Hzrsey Professional Services Ltd. 

CLIENT - B.C. Hydro 

Sample  Jdentification - H a t  C r e e k  Bulk Sample  W 77 X 

LAB. NO. - 77 - 8400 

ANALYSIS  OF CILEAN COAL 

Cum. Float  1 .40 

Wt. % (Cum.) 43.2 

Wt. (kg.) 64.4 

A s   R u n  

Mois tu re  25.3 

Ash  11.4 

Sulphur  0.97 

Btu / Ib. 7,677 

D r y   B a s i s  

____ 

Ash  15.3 

Sulphur  1.30 

6 t u  / lb. 1 0,283 

Dry ,  Ash  Free e z s i s  

Btu / lb .  12,139 

Cum. Stnk 

As Run 

Wt. (kg.) 84.6 

wt. % 56.8 

Mois tu re  21.2 

Ash 45.4 

Sulphur 1.29 

Dry B a s i s  
" 

Ash 57.7 

Sulphur 1.64 

1 .45 

53.5 

81 .8 

26.1 

13.7 

1.02 

7,252 

18.5 

1.38 

E), 809 

12,041 

71.2 

46.5 

20.4 

50.7 

1.32 

63.7 

1.66 

1.50 

62.6 

93.1 

24. !3 

16.0 

1 .15 

7,084 

21.4 

1.53 

9,438 

12,003 

55.6 

37.4 

lG.5 

55.5 

1.21 

69.0 

1.50 

7-12 

4" x Size   F rac t ion  

1.60 

71 .O 

109.5 

24.4 

18.9 

1.20 

6,821 

25.0 

1.59 

9,024 

12,024 

44.8 

29.0 

18.5 

61 .8 

1.08 

75.8 

1.33 

1.80 

87.0 

123.5 

24.6 

25.0 

1.20 

6,021 

33.1 

1.59 

7,891 

11,932 

18.5 

13.0 

15.0 

68.3 

0.99 

80.3 

1 .16 

1 .80 
Sink 

100.0 

- 

15.0 

68.3 

0.9s 

- 

80.3 

1 .16 

- 
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CLIENT - B.C.  Hydro 
_i 

Sample  Identification - H a t  C r e e k  Bulk Sample  w 77 x 

wt, % (Cum.) 35.5 44.7 55 .2  66.3 83.7 

Wt. (kg.) 11 .o  1 4 . 0  16.0 18.9 25 .6  

A s  Run 

Nloisture 

Ash  

26.9  26.7  22.5  22.1  22.4 

1 0 . 5   1 2 . 8   1 6 . 3  20.2 27.2 

Sulphur  1 .05  1 .05 1 . I 5  1 .18  1 . 1 6  

Btu / lb. 7,498 7,284 7,277 6,853 5,972 

Dry  Basis 

Ash  14 .4  17.4 21 . o  25.9 35.0 

Sulphur   1 .44  1 .43 1 . 4 8  1 .51 1 .49 

Btu / lb. 10,259 9,939 9,387  8,794 7, 694 

Dry,  Ash Free e a s i s  

Btu / lb.  11,987  12,040  11,887  11,873  11,846 

~" 

Cur;? S i n k  

As Run 

Wt.  (kg.)   20.0  17.3 13.0 9.6 

Wt.  % 64.5  55.3 44.8  33.7 

N;.oisture  19.0  17.7  17.0  15.7 

Ash  46.6 51.4 57.6 63.0 

Sulphur   1 .21  1 .27  1 .27 1 . I 4  

D r y   B a s i s  

Ash 57.5 62 .4  69.4 74 .8  

Sulphur 1.40 1.54  1 .53 1 .35  

5.0 

1 6 . 3  

12.4 

70 .3  

1 .4 i  

80.3 

1 .61 

1.80 
Sink 

100.0 

- 

12 .4  

70 .3  

1 .41 

- 

80.3 

1 . E l  

- 
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Warnock Hersey Professional Services Lto, 
!A23 D 45th Avenue N.E. Calgary Alberta T2E  2P3 Tel.%X'3XZ3 276 - 9138 

Sample Identification Hat Creek  Bulk Sample  U' 77 X Size  fraction t 4 1' 

Lab. No. (5) 77 - 8400 W t  % of head sample 0.3 (coal) ." 

Specific Gravity FLOAT AND SINK ANALYSIS % 

Sink - Float weight Elementory  Cumulative Float Cumulative  Sink 

w* Ash Mu4 * 8% Weight - Ash %k@t% 
(kg. 1 - 

.. 

! .GO 22.3. 80.2 23.5 80.2 23.5  100.0  28.8 

1 . 4 0  1.45  1.6  5.8  28.0  86.0 23.8 10.8 50.1 

1.45  1.50 N l  L - - 86.0  23.8  14.0  52.2 

1.50  1.60 2.4 8.6 51 .I 94.6 26.3 1 4 . P  59.2 

1 .E0 1.8G - - 04.6 26.3 5 . 4  72.1 

1 .80  1.5 

TOTAL 

5.4  72.? 

" 

? O O . O  28.8 

100.0 23.8 5 . 4  72.1 



4LEZU7 Viarnsck ‘riersq Professional Services Lto. 
1423 D 45th Avenue N.E. Calgary Albert0 T2E 2P3 Tel2WRW 276 - 0138 

Sample Identi f icat ion E. C .  Hydro H a t  Creek Bulk Sample w 77 X Size  fraction 4 x ’4” 

Lab. No. ( 5 )  77 - 8400 Wt % of  head  sample 46.8 

Specific  Gravity FLOAT AND SINK ANALYSIS % - 
- Sink Float Elementary - Cumulative  Float  Cumulative  Sink 

W a  - Ash A&* - Weight Ash AkUdqbx 
I 

.~ - 

1.40 43.2 15.3  43.2 15.3  100.0  30.2 

1.40 1.45 10.3 31 .9 53.5  18.5  56.8  57.4 

1 . 45 1 .50 9.1  38.4 62.6 21.4 

1 .so 1.60 8.4 51 .8 71 . 0  25,O 

46.5 63. E 

37.4  69.1 

1.60 1 .80 16.0 69.0  87.0 33.1 29. 0 74.1 

1.80  13.0 80.3  100.0  39.2 

TOTAL 100.0  39.2 

13.0  80.3 



E. E. t C f c c. t L f t L E t L L L L E 

.. . ." . 

Warnock H Q ~ - s ~  Professional Services Ltb. 
1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 TelZ&%C$ipS 276 - 9138 

Sample Identification Hat Creek Bulk Sample  \A/ 77 X Size  fraction y I ,  x 2 I ,  

Lab.  No. (5 )  77 - 8400 Wt 96 of head  sample 18.3 

Specific  Gravity FLOAT AND SINK ANALYSIS % 

- Sink Float 

- 
- Elementary  Cumulative  Float  Cumulative  Sink 

w* XU& Weight A s h  , -  - 

1'. 40  35.5  14.4  35.5  14.4 100.0 42.4 

1.40  1.45  9.2 20.0 44.7  17.4  64.5 57.8 

1.45  1.50 10.5 36.3  55.2 21 .o 55.3 t.2. E 

i .50 I .60 11.1 50.3 66.3  25.0 44.8 68.8 

1 .60 1 .EO 17.4 60.7 83.7  35.0 

1.80  16.3 80.3 100.0 42.4 

7'OTP L 100.0 42.4 

33.7 74.8 

16.3  80.3 
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hi 

H a t  Creek Bulk Sample  W 77 X 

Wet Att.rition Test and  Analysis 



Wet   A t t r i t i on  Test 

T h e   t e s t   a p p a r a t u s   c o n s i s t e d  of i3 cy l ind r i ca l   d rum,   f ab r i ca t ed  to the  Austral ian 
S t a n d a r d s  A S  1661 1977, With a measu red  volume of water   and known amount of 
coa l ,   toge ther   wi th   s tee l   cubes ,  the whole  being  subjected to rotation at a 
p re sc r ibed   speed  for a measured  length of time. On completion of t h e  test, the 
w a t e r   w a s   f i l t e r e d   t h r o u g h  a spec ia l ly   des igned   cover   made   up  f r o m  mm 
wedge   w i re   and   t he ' a t t r i t ed   coa l   t hen   sub jec t ed  to t h e   a n l y s i s   a s   l a i d  down p e r  
i n s t ruc t ions .  

The   t u rnb l ing   t ime   was   dec ided  by the Hardgrove  Index  which  was  determined 
p r i o r  to the test being  carr ied  out .  A ca l ib ra t ion   g raph   ( a l so  in. the  Austral ian 
S tandards)   was   p rovided .  

Drurn - volume  capac i ty  - 200 li.;res 
Steel C u b e s  - 1 8  each  edge 50 mrn 
S p e e d  - 20 R .  P. M . 
Amount   coa l   used  - 50 kgrn . 
W a t e r   v o l u m e  - 150 l i t r e s  

In   p rac t ice ,   dur ing  early commissioning OF t h e  drum,   the   wedge   wi re   sc reen  
w a s   n o t   u s e d  as a f i l t e r ,   the   d rum  was   a l lowed to s tand  for a short  while  until 
se t t lement   had  taken  place  and  the  water   decanted O S  - th i s   shor tened  the t ime  
s l igh t ly   and   th i s   water   was   co l lec ted   and   used  for the subsequent  wet 
s c reen ing .  

We  have  in   hand a s l ight   a l terat ion to t h e  driving  (mechanism  in s o  f a r  a s  an  
addi t ional   crank,   which  wil l   enable   the  drum to be  slowly  turned  by  hand in 
order to Facil i tate  emptying. 

Dztermined   Hardgrove   Indexes  

.. . 

T h e   t u m b l i n g  t imes from the ca l ibra t ion   graph  fall unde r  the lowest  point of the 
cu rve .   However ,  in order to cornply  with  the  insi:ructions  issued by S imon  
C a r v e s  the tumbling t imes used   were  30 s e c o n d s  in a l l  three ca,ses .  

Y 



Wornock Hersey Professional Services Ltd. 

CLIENT - 5 .C .  Hydro 

Sample Identifi~cation - Hat  Creek  Bulk Sample w 77 x 

LAB. NO. - 77 - 8400 

RAW COAL SIZE / A S H  DISTRIBUTION - 
Wet S c r e e n  Analys is  After  Wet  Attrition 

S i z e  __- 

4" x V' 

'4' x ?p 

p x 1 /8" 

1 /8" x 1 /16" 

1 /I 6" x 28 M 

28 x 45 M 

45 x 65 fv? 

65 x l00M 

103 x 200 M 
I .  

200 M x 0 

Total 

wt. % 

27.9 

16.9 

15.8 

10.6 

6.3 

3.5 

4.4 

0.7 

1.9 

12.0 

100.0 

Dry 
Ash % 

26.7 

34.1 

42.5 

52.8 

57.0 

57.3 

58.2 

56.7 

61 .O 

77.9 

Cum. 

wt. % 
" 

27.9 

44.8 

60. E; 

71.2. 

77.5 

81 .O 

85.4. 

86.1 

88.0 

100.0 

44.6 

, ', . 

Cum. 
Ash "/. 

26.7 

29.5 

32.9 

35.8 

37.6 

38.4 

39.4 

39,6 

40.0 

44. E 

7-19 

Weieht 

(kg.) 

11.7 

7.1 

6.65 

4.45 

2.64 

0.11 8 (Sub) 

0.150 (Sub) 
, 

0.025 (Sub) 

0.80 

5.06 



7-20 Warnock Hersey Professional Services Ltd. 

CLIENT - 8 .  C. Hydro 

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

LAB. NO. - 77 - 8400 

Size __ 

Weight  (kg.) 

Wt.  Head 

M o i s t u r e  (As Run) 

Ash  

Sulphur  

Btu / lb. 

DRY BP.SIS 

4" x 0 4" x '4' Y" 2 x 2' x 28 M v' x 0 - - 

- 11.7  7.1 - - 

99.6'  27.9  16.9  32.7 81 .2 

10.9 17.6  16.5 8.3 5.9 

40.5  22- 0 28.5  44.6  53.2 

1 .17  1.23 1 .27 1 .I6  1.05 

5,481 7,340  8,416  5,240  4,384 

Ash 44.4 26.7 34.1 48.6 56.5 

Su lphur  1.31 1.49 1.52 1 .26  I . I 2  

Btu / lb. 6,156  8,907  7,682  .10,200  4,660 

DRY, A S H  F R E E   E A S I S  

Btu / lb. 11,300  12,154  11,657 11,126  10,716 

Y 



hi 
Warnock Hersey Professional Services Ltd. 

CLIENT - 8 .  C .  Hydro 

Sar%ple Identification - Hat Creek  Bulk Sample VV77 X 
J 

Y LAB. NO. - 77 - 8400 - 

m 

u 

7-21 

Size ?Qt x 1 /8" 1 /8" x 1 /16" 1 /16" x 28M 28M x 4W. 45 x 6W1 ___ - 

Weight (kg.) 6.7 4.5 2.6 0.1 0.2 

Wt. % Head 15.8 10.6 6.3 3.5 4.4 

Moisture  (As Run) 10.7 8 .1  2.8 4.3 3 .9  

Ash  37.9 48.6 55.4 54.8 56.0 

Su lphur  1.38 0.99 0.96. 1.06 1 . I O  

Etu / Ib. 5,854 4,807 4,396 4,479 4,215 

DRY B P S l S  

Ash 42.5  52.9  56.9  57.3 58.2 

S u l p h u r  1.55 1 .08 0.99 1 . 1 1  1 .14 

Btu / lb. 6,556  5,228  4,186  5,254  4,386 

DRY, ASH FREE E A S I S  

Btu / lb. 11,398  11,089 1 0,507 1 0,950  10,500 



Warnock Hersey Professional Services Ltd. 

CLIENT - B. C. Hydro  

Sar ,p le   Ident i f ica t ion  - Hat   Creek   Bulk   Sample  w 77 x 

LAB. NO. - 77 - a400 

7-22 

Size  65 x l 0 W  100 x 200M 20oM x 0 28 x 1OoM ___ - - 

Weight (kg.) 0.03  0.8 5.1 - 

Wt. % Head 0.7 1.9 12.0 8.6 

Mois ture   (As   Run)  3.3 2.6 1.3 4.0 

A s h  

Su lphur  

Btu / Ib. 

CRY E3P.SIS 

54.8  59.4  76.9  53.4 

1.05  1.25 0.62 1 .05 

4,555  3,877 - 4,372 

A s h  56.7 61 .O 77.9  55.7 

Su lphur  1.09 1 .28 0.63 1.09 

6 t u  / lb.  4,708 3,979 .- 4,555 

DRY, ASH FRiE @ASIS 

Etu  / lb .  IO, 866 10,197 10,276 



Y 

Warnmk Hersey Professlonol Services Ltd. 7-23 

CLIENT - B.C. Hydro 

Sample  Ident i f icat ion - Mat Creek   Bulk   Sample  W 77 X 

LAB. NO. - 77 - 8400 After  Wet  Attrition 

ANALYSIS 0 1 -  CLEAN  COAL y" x Size Fract ion 

Cum. Flcat 

wt. % (Cum.) 

Wt. (kg.) 

As Run 

Ntois ture  

A s h  

Sulphur  

Etu / lb. 

Dry B a s i s  

Ash  

Sulphur  

Etu / lb. 

" 

Dry, Ash Free easis 

Etu / lb. 

Cum. S i n k  

As Run 

wt. (kg .) 
wt. % 

" 

Atoisture  

A s h  

Sulphur  

Etu / lb .  

D r y  Sasis  

Ash  

Sulphur  

Etu / Ib. 

1.40 

40.2 

0.5 

5.0 

10.1 

1.19 

1 0,274 

10.6 

1.25 

.I 0,812 

12,094 

0.7 

59.8 

4.4 

44.8 

1.38 

5,701 

46.9 

1.44 

5,960 

1 .45  

47.4 

0.5 

4.5 

12.4 

0.96 

9,904. 

13.0 

1.01 

10,3613 

11,918 

0.6 

52.6 

4.4 

48.7 

1.57 

5,137 

50.0 

1.64 

5,373 

1.50 

59.6 

0.7 

5.5 

16.0 

0.93 

9,271 

16.9 

0.98 

9,813 

11,812 

0.5 

40.4 

3.2 

53.4 

1.86 

4,583 

55.2 

1.92 

4,734 

1.60 

75.0 

0.9 

5.4 

20.9 

1.2 

8,584 

22.1. 

1.27 

9,070 

11,647 

0.3 

25.0 

3.5 

61.8 

1.75 

- 

64.0 

1 .81 

- 

1.80 

88.6 

1 .o  

4 .8  

26.7 

1 . l o  
7,772 

28.0 

1 .25 

8,167 

11,349 

0.1 

11.4 

3.3 

66.4 

2.10 

- 

69.1 

2.19 

- 



Wornock Hersey Profzssional5ervices Ltd 

CLIENT - E.C. Hydro  

Sample  Identification - Hat  Creek: Bulk  Sample W 77 X 

LAB. NO. - 77 - 8400 Af ter  \Wet Attrition 

ANALYSIS OF CLEAN  COAL - k2’ x 28 M Size   F rac t ion  

7-24 

Cum. Float 

wt. % ( c u m . )  

Wt. (kg.) 

As Run 

Mois tu re  

Ash  

Sulphur  

Btu / lb. 

Dry  Bas is  

Ash 

Sulphur  

Btu / lb. 

Dry,  Ash Free B a s i s  

Btu / lb .  

Cum. Sink 

A s  Run 

Wt. (kg.) 

wt. % 

__- 

h”oisture 

Ash 

Sulphur 

Btu / lb. 

D r y  Bas i s  

Ash  

Sulphur  

Btu / Ib. 

1.40 

15.5 

0.4 

4.3 

8.7 

1.01 

1 0,436 

9.1 

1.06 

1 0,909 

12,006 

2.3 

84.5 

9.3 

49.2 

1;12 

4,468 

54.2 

1.24 

4,925 

1 .45  

25.4 

0.6 

5.1 

11  .B 
1 . 1 1  

9, ago 

12.1 

1 . I 7  

10,417 

1 1 ,847 

1 . 8  

74.6 

6.4 

55.4 

1 .14  

4,090 

59.2 

1 .22 

4,371 

1.50 

27.4 

0.7 

4.3 

12.9 

1 .I1 

9,712 

13.5 

1 . I 6  

10,145 

11,728 

1 . 9  

72.6 

7.5 

55.6 

1 . 1 1  

- 

60 . O  

1.20 

- 

1.60 

37.6 

1 .o 

5.5 

18.6 

1.12 

8,716 

19.7. 

I . I 8  

9,221 

11,476 

1.7 

62.4 

6.5 

59.8 

1.08 

- 

63.9 

1 .16 

- 

1 .a0 

57.1 

1 .6 

7.9 

25.2 

1 , l O  

7,550 

27.4 

1 .is 
8,201 

11,294 

1 . 2  

42.9 

5.8 

71 .3 

1 .08 

- 

75.7 

1 .15 

- 



7-25 Warnock Hersey bofesslonal,Servlces Ltd. 

CLIENT - B.C. Hydro 

Sample  Ident i f icat ion - Hat Creek Bulk Sample VI/ 77 X 

LAB. NO. - 77 - 8400 After  Wet  Attrition 

" 

ANALYSIS OF CLEAN  COAL - 28 x 100 M Size   F rac t ion  

Cum.   F loa t  

Wt. % (Cum.) 

Wt. (kg.) 

A s  Run 

Wtoisture 

A s h  

Sulphur  

Btu / lb. 

D r y  B a s i s  

Ash  

Sulphur  

Btu / lb. 

D r y ,  Ash Free Eas i s  

Btu / lb. 

Cum;  S i n k  

A s  Run  

Wt. (kg.)  

wt. % 

~- 

Pdoisture  

Ash  

Sulphur  

Btu / lb. 

D r y  .Sasis 

A s h  

Sulphur  

Btu /lb. 

1.40 

4.4 

0:02 

4.5 

8.8 

0.96 

1 0,607 

9.2. 

1.01 

11,108 

1.45 

7.6 

0.04 

4.4 

11.3 

0.87 

10,153 

11.8 

0.91 

1 0,620 

1.50 

12.0 

0.06 

2.7 

15.7 

1.09 

9,650 

16.1 

1.12 

9,917 

1.60 1.80 

18.7  33.2 

0.1 0.2 

2.8 2.8 

21.7 29.5 

0.96 0.88 

8,827 7,670 

22.3- 30; 3 

0.99 0.91 

9,081  7,889 

12,230  12,042  11,820  11,684  11,328 

0.6 0.5 

95.6 92.4 

6.8 3.9 

55.5 58.8 

0.81 0.8 

59.6 61 .2 

0.87  0.92 

- - 

0.5 0.5 0.4 

88.0 ' 81.3 66.8 

5.7 5.6 7.5 

59.2 61 . 5  64.9 

0.89 . 0.90 0.82 

62.8 . 65;2  70.2 

0.94  0.95 0. a9 
- - - 



E E. c E. E. I: E L C E c t u L k c & E. L 

YXZLL7 Vlarnock Hersey Prokssional Services Ltd. 
1423 D 45th A v e n u e  N.E. C a l g a r y   A l b e r t a  T2E 2P3 Tel. 2 7 6 - 9 1 3 8  

sample Identifica+ion Hat  Creek Bulk Sample W77 X Size  fraction P X 2' 
Lab. No. ( 5 )  77 - 84 00 After Wet At t r i t ion  W t  % of head sample . 16.9 

Sgecific  Gravity FLOAT AND  SINK ANALYSIS % 

- Sink - Float  Elementary Cumulative  Float  Cumulative  Sink 

w* &J S u l p h u r  &Sulphvr Weight &h Sulphur 

-~ 

1.40 40.2  10.6  40.2 10.6 100.0 32.7 

1.40  1.45  7.2  26.4  47.4  13.0 - 59.8  47.5 

1.45  1.50 

1.50 1.60 

1.60 1.80 

1.80 

12.2  32.0  59.6  16.9  52.6  50.4 

15.4  42.2  75.0  22,l 4". 4 55.3 

13.6 60.5 88.6 28.0  25.0  64.4 

11 .4  69.1 100.0 32.7 11 .4  69.1 

TOTAL 100.0 32.7 

U 

N 
m I 



TbZX7 Warnock H e w  P(ofessiona1 Services Ltd. 
1423 D 45th Avenue N.E. C&ary Alberta T2E 2P3 Tel. 276-9138 

sample identification H a t   C r e e k   B u l k  Sample W 77 X Size fraction ?p x 28 M 

Lab. No. ( 5 )  77 - 8400 After Wet A t t r i t i o n  Wt % of head  sample 32.7 

Sgecific  Gravity 

Sink Float - - 
FLOAT AND SINK ANALYSIS % 

Elementary  Cumulative  Float  Cumulative Sink 

Sulphvr &Sulphur Weight Sulphur 

1  .40  15.5 9.1 15.5 9.1 100.0 48.1 

1.40 1.45 9.9 16.8  25.4  12.1 84.5 55.3 

1.45  1.50  2.0  31.3  27.4  13.5  74.6 60.4 

1.50 1.60 10.2 36.6 37.6  19.6  72.6 61 .2 

1.60  1.80 19.5 42.4 57.1 27.4 62.4  65.3 

1 .80 42.9 75.7  100.0  48.1 42.9 75.7 

TOTAL 100.0 48.1 

U 

N 
U 



E. & L C c E c E L 

Warnock Weney Prohional Services Ltd. 
1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 Tel. 276-9138 

Sample Identification Hat Creek  Bulk Sample W 77 X Size  fraction 28 x 100 M 

Lab. No. (s) 77 - 8400 W t  % of head  sample 8.6 .... 

Sgecific  Gravity 

Sink Fluat - - 
FLOAT AND  SINK ANALYSIS % 

Elementary  Cumulative  Floot  Cumulative Sink 

W* Sulphur *Sulphur Weight gl %M3< 
Dry .. . 

,.~ . 

1.40 

1.40 1 ..45 

1.45 

1.50 

1.50 

1.60 

1.60  1.80 

1.80 

4.4 

3.2 

4.4 

6.7 

14.5 

66.8 

9.2 

15.4 

23.5 

33.4 

40.8 

70.2 

4.4 9.2 

7.6 11.8 

12.0 16.1 

18-7  22-3 

33.2  30.4 

100.0 57.0 

100.0 

95.6 

92.4 

88.G 

81 .3 

66.8 

57.0 

59.2 

60.7 

62.6 

65.0 

70.2 

TOTAL 100.0 57.0 

U 
I 
N 
W 



F1304 C-MJV fo r  B.C.  Hydro - Hat Creek 
Washability Testwork of 1977 B u l k  Samples 

8.1 

8.2 

8.3 

8.4 

8.5 

SECTION 8 

APPRAISAL OF PROCEDURES 

February 1978 
8-1 

Sampl ing 

Trench  samples give a lower coarse  coal  content:  thus i n  pract ice   resul ts  
may lead  to  over  estimation o f  f ine  coal and t a i l i ngs  problems. 
Incremental  sampling from a mining operation i s  thus more rel iable .  

Moisture 

Separate  sealed  moisture samples  should be taken d i r ec t  from.the s t r a t a  
during any sampling  operation. 

Sample Requirements 

Further review of  sample s.ize i n  the l i gh t  o f  current  standards and the 
1977  programme will probab.ly confirm that  smaller sample weights  will be 
acceptable  for  f loat  and s i n k  and associated  washability work. (This  to 
an extent assumes that   the  bulk  of information  required i s   f o r  the 25mm 
x 0 size   f ract ions.)  

Size  Analysis - 
Wet Screening  of  these  difficult   coals  is   obviously  essential ,   as i s  
mechanical equipment to  expedite  the  tests w i t h i n  reasonable  wetting 

w i t h  the Wash Tests. (The resu l t s  by  Dry Screening  are of l i t t l e  relevance 
periods. The results  obtained  appear  consistent, b u t  do not  correlate well 

and future  tests should use Wet Screening  throughout.) 

Float and S i n k  Testing 

The cumulative method has shown acceptable  gravitylash  correlation  for 
Hat Creek Coals - this has n o t  been obtained  with  conventional methods. 

The exception t o  t h i s  i s  for  the 28 x 100 mesh s ize   f rac t ions .  The quantit ies 
obtained from the Wet Attr i t ion  Test  and the prolonged wetting during  this 
t e s t   a s  performed may have adversely  affected  results.  Also,  Separation 
Funnels should be used for  this size fract ion.  



F1304 C-MJV fo r  B.C .  Hydro - Hat  Creek 
Washability Testwork of 1977 Bulk Samples 

SECTION 8 

APPRAISAL QF PROCEDURES 

February 1978 
a-2 

8.6 Wet At t r i t ion  Procedure 

Observations  are  recounted i n  some detai l   in  Appendix B. A t ab le  i s  
attached, Appendix D, which s e t s  o u t  the  results  alongside comparable 
values  for  the Wet Screening  Tests and the Wash Tests. 

Comparison  of  Sample A Wash Test w i t h  Sample Y Wet Attri t ion  Test   suggests 

with e i the r   t he  Wet Screening  Tests  or Wash Tests. 
the method has value, b u t  X and Z tes ts   are   disappoint ing i n  n o t  correlat ing 

We do however, bel ieve,   that   the  problems are   re la ted  to   tes t   technique 
and the need fo r  mechanical wet screening equipment. The associated  visual 
observations  are, however, quite  conclusive  if  n o t  sc ient i f ical ly   analyzed:  
the Hat Creek Coals will be subject   to   substant ia l  breakdown in any water 
borne  washing process. 

A further  appreciation of t h i s  method may be possible when the E.M.R. 
Test Wash on the combined X and Y Bulk Sample is   reported.  



F1304 C-MJV for  B.C.  Hydro - Hat Creek 
Washability  Testwork of  1977 B u l k  Samples 

February  1978 
D-1 

APPENDIX D 

FINES SIZE CONSISTS  ALTERNATIVE  TESTS 

(All figures  Dry Basis) +28mesh  28mesh x 0 45mesh x 0 65mesh x 0 lOOmesh x 0 

Sample Test Head Ash%  Wt.%  Wt.%  Wt.% Wt. % Wt.% 

A Wash Test  (3/4" x 0) 50.5 60.1 39.9 
Washability  (3/4" x 0) 51.0 
Washability  (2" x 0) 51.2  14.4  7.5 

80.6 
85.6 

19.4 
22.9 

2.9 Washabiiity j4!! x o j  50.7 82.1  17.9  4.7 

Y 
Wet Screening (4" x 0)  
Dry  Screening  (4" x 0) 42.1  94.1 

79.2 
5.9 

Wet Attrition (4" x 0) 
20.8 

45.2  56.8  43.2  37.4  32.1 
20.1 18.1  16.8 

30.1 

X Dry Screening  (4" x 0) 44.7  93.0  7.0 
Wet Screening (4" x 0) 
Wet Attrition (4" x 0) 44.6  77.5  22.5 

18.0 13.7 
19.0  14  .,6  13.9 

" 

77.0  23.0  21.5 

B Wash Test  (3/4" x 0) 34.6  78.6 
Washability(3/4" x 0) 34.7 

21.4 
97.3 

Washability  (2" x 0) 36.3 
2.7 

88.8 
Washability  (4" x 0) 34.1 

11.2  6.0  2.5 
96.3  3.7  0.8 

8.5 

C Wash Test  (3/4" x 0) 27.7  27.9  12.6 
Washability  (3/4" x 0) 

72.1 
28.0 

Washability  (2" x 0) 29.1 
81.4  18.6 

Washability (4" x 0) 
79.7  20.3 

27.7  87.4  12.6 
11.6  4.0 

5.0 

Z 
Wet Screening  (4" x 0) 
Dry  Screening (4" x 0) 27.7  97.3  2.7 

87.2 
Wet Attrition (4" x 0) 28.7  90.1  9.9 

12.8  11.6 
8.7 


