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Warnock Hersey Professional Services Ltd.

- Introductionic. .

The Hat Creek Project took the form of a work program v
to the instructions of Simon Carves of Canada, =,

This was to examine, using the Warnock Her'sey. Professional -
Services Laboratory at Calgary, Canada, the physical properties of.
the three samples.. =.

This analysis took the form of gradmg, float & sink:
characteristics, proximate analysls.

Also included was a scheme whereby the breakdown of thée’ .z
coal / clay could be measured using a Wet Attrition drum constructed o
to, and complying with, the standards of the Australian Method AS 1161 T
1977 p. 42/3.. ¢ '
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Warnock Hersey Professioncl Services Ltd,

Description of Sarmples and Methods Used

One sample marked "Z" which was deritved from trench "2" welghing 11115115 <
kgms, packed into 73 steel'drums was delivered to Caldary on August 11, 1877577,
On opening thesé drums, it wa's immediately noticeable that polythené:linefrs.crs
had not been vsed. "A separate moisture sample was not delivered,~«d

The methods used to obtain these samples were outside the terms of refer\ence
to Warnock Hérsey Profesgional Services Lid, -d.

After air drying the coals very few lumps of clay were to be seen and everyvan
after separting the + 4 " material the amounts of pure clay was very smalt; i
Discrete inorganic material could be seen occluded in the clay,” and when :un
samples were placed in water; the ceal could bé seen to separate according ')
to the clay content. High ¢oal content pieces would stay in their originali: i
shape, but low coal content pieces, i.e. due to larger amounts of clay: . 2%
occlusions, broke up rapidly and became a slurry. After filtering, it was. oz
possible to settle the dispersion easily and a clear supernatent could ber =
decanted -

Grading, using a Gilson mechanical sieving apparatus to separate aic -

the fractions; and Float & Sinkanalysis, "' in ‘organic solutidns at pre~. =~
scribed gravities were used to separate the coals further. Drying on; .0
downdraught benches was followed by preparation of samples for analysis, zis.
Riffling was accomplished by means of a:manual riffle. e

The Flow sheet was supplied by Simon Carves and this was generally adheréd.rcd
to except some shale analysis had to be added, and moisture contents prior. ior

to analysis had 'also to be added to the flow sheets. All three samples were é¢re
treated in the same 'way. The Weights and % weights_are also reported;  In - In -
some cases a very small fractional weight resulted] but the test'was completedsied
noting this.'A Float & Sink test on the + 4 " was carried out on X" and nZn 2" -
samples only ~ 'Y" did not produce a fractioniat + 4 %, . Since separate ‘
moisture samples were not neceived,air drying fol\owed by loss in Vvelght atu c;t S
107 - techmques were used to determine tota'{ moisture’ ., '




Warnock Hersey Professional Services 1td. -

- During the processing of sample "Z" a Simon Carves representative was
present in the lab and again during some of the later stages only. .»

No Ash Examination was reguested.’ - :

‘

A mechanical type of wet screening apparatus was not available, so careful ."ul
control over water supplies‘and‘hand manipulation’had to be used to separate zia2
the fines Into respective size fractions. It was found that "conditioning® 2%

i.e. soaking in water prior to screening ensured the best separation’and .-
cach sample was subjected to 10 minutés in-water before s_creenirig;t- o

Refer*ence to the flow’ sheet thl show a reserve sample was requested after:.
the Imtlal grading at..+ 4" . =~ this amounted to:! o

3, 360 kgm's, for "XP
‘1 S,OOO kghﬂs_ fop ‘.‘\Y." Dage
800 kgms. for 2" .o

Further requests from the flow sheet asked for hand selecting to be used f’or* S
"bright, dull clay and rock™;: In practice this was less than feasible since

we found agglomerates of.these materials with coal and a reduction’in par*tkcle 2le
size would have accompanied any mechanical breakage. . The Simon Car‘\}es"v e L 3
‘representative'was present during this’ operatlon and was in agreement with..

what was done,, I

x>




Ca Warnock Hersey Professional Services Ltd.
CLIENT-~ B, C, Hydro

Sample Identification - Hat Creek Bulk Sample W 77 X

LAB. NO. =. - 77 - 8400" -

RAW COAL SIZE / ASH DISTRIBUTION. i

: DRY -~ CUM ., ", CUM:, 7, WEIGHT. 4T
WT. %. = ASH.% . WT.%. . ASH %14 (kg.)g.y

+an. 0.4% « 249 0.4 . 2497 35.8".¢

4 x2m. 2.2 36.53 3 é.si:‘,ﬁ 34.74.7 192:67.5

o x 1M 16,65, @ 35.63.6 19.22 2 35,63, 1. 124'1 .6 (SUBR)
T x BN 28.0 . - 40,97, = 47.27 . & 38.7.7 2092. 0 (SUB).
XK - 18.32.% 43,2 65,57 . 40,0 G - 242/,1 (SU»B)‘.
%" x-1/8" 9.3 = 46.7. .7 74,814 40.8:.¢ 83.7 (SUB)
1/8" - x 1/16" .7 ‘14.2-:,9 52,9: ¢ . 89.0%.0¢ 42.7"-;,7 25-3'(50.}3)3
1/16" ' x 28. M3 . 4.0, 53,2, % 93.03.C 43,47 2 4.4 (S_Hﬁ)_;
28 Mix O« o 7.07.< B1.9: .1 100.0.. 7 44.7c.7 S A G(SUES)
Total :z: 100.0 . = 44,7 .

’ ’




. Warnock Hersey Professional Services Ltd,
CLIENT - B.C. HYDRO "
SAMPLE ~ HAT CREEK ~ - Bulk Sample W - 77 - X .~

LAB. NOM = - 77 —g400

RAW COAL FRACTIONS —~ ANALYSIS % Hry Screen. r

Size . 4 4T X 20 BT 20 X1 MT 1M XYM A" x 0.0 Y xO.

Wt, % Head: ..« 0.4 2.2: 7 16.6 .5 "28.07.C 9e.6-.7 52,8,

iy

Alr Driéd Loss .. 0.7 .7 7.17 9.4, 7.77.7 6.5°.5 8,21

Inherent Moisture . 18.8:.5 21.67 . 21,0, 20,57 .5 19.7-.7 17.47

()]

1)

Total Moisture r=z 19.4% ¢ 27,27 @ 28.4 - 26,67, 24. 9.2 24,2+

34,95 41,41,

i

Ash (Air Dried) . " 20.2. © 28,6%.i 28.2: - 82.5% :
Sulphur (Air Dried) . 2.10.1" — S L 1.11.1%  1.24.¢
i/ . Btu /b (Air Dried 7,4104. 5,841 .- 5,872% '%  5,407:.7  5,3473a7 4,44@4-

DRY: BASIS ~1i

Ash ©h 24.9..7 36.5°.F - B85.6. =  40.97.¢  43.4..4 50.10.

Sulphur - 2.5¢.88 - - - - - - 1.38.3¢  1.50.%

Btu 7 1b. L. 9,122 277,454 %4 7,555155 6,808:03  6,662038 5,3865:

DRY; ASH FREE BASIS | 3

Btu /1o . . 12,1505 11,788 " 11,733 .. 11,512:° 11,778 ~- 10,788




Warnock Hersey Professional Services Ltd,
CLIENT - B.C. HYDRO
SAMPLE - HAT CREEK -'8ulk Sample X

LAB. NO. ‘5. 77 - 8400 - o

RAW COAL FRACTIONS - ANALYSIS %:: —:Dry ‘Screen -

Size .. B kK"K x1/8" 71/8" x1/16" 1 1/16" x 28< .. 28M X O .

Wt. % Head .- 18,83 . & - 9.3 .- 14,2 .2 4,0 - & 7.07.

Air Dried Loss v - 4.2 . 4.2+ 3.8%.° 9.37 1

Wl

13.2
Inherent Moisture . - 19,1 18.8 @ = 17.5 7. 11.4-.° 13.5° &
22.8

Total Mdisture i 22,2 - & 21.01 . 14,84 21.51,

a7.

0
)

(W

Ash (Air Driedy -} 34.9 43.6 ¢ © 51.6:° = 53.57.0
Sulphur (Air Dried) ¢ 1.25 2% 1.18 % 1.17 .37 1.12 2 1.29 .

Btu /1b.(Alr Dried 5,270 " 4,972 -7 4,176 ."u‘j\ 3,705 -3 2’79;:‘73::_.

N

DRY BASIS: %

Ash.isls 43.2 7,

1}
9)
aak
©
=
«

v

46,7 7 52,90 ¢ £8.2.2

e
-
Fiy
(]
fn
{1

Sulphun i~ t1.55 - . 1,39 Iz 1.42 3 1.26 -
Btu / 1b./ b,

o),
L3
-\
=
o
4]
N

6,125 125 5,064 774 4,180 80 3,227,22

DRY,ASH FREE BASISH 'S

Btu / 1b.” . 11,4689 ¢ 11,496,.;7;:1-‘ 10,744 - 9,902 32 8,468 4C




Warnock Hersey Professional Services Ltd.
CLIENT - B. C. HYDRC

{ Sample Identification ~ Hat Creek — Bulk Sample: W 77 X7 -
LAB. NO. ~ 77 - 8400 -.

_—_ RAW COAL SIZE / ASH. DISTRIBUTION SN
Wet Screen A'nalysis of " x 0.« C

Dry’. Cumd, n. Cumi, Wt %. 3 ‘
Size - . WE. %. 1 Ash' % % Wt %, % Ash %h % Head =i Tk

Y x¥vur 22,17 - '31.81%.

1y
LA

22,12 ¢ . 31.8:.°  11,7°.7 JZTL
¥ xA/8Y:0 0 4810 45,80 85.2 . :  86.8°.3 6.9 .3 7%

1/8 xX1/16%:: q0.80. - . 853.1° .. 45.85 ¢  40.80. ¢ 5.6%.

h

[6))
%))
1
A
O
~A
~J

1/16 x 28M 'Y 10,5 .7 59.4:.. 56,33. 44,14

(o

(41
N
0
)
\\3 |

28 x 45 M. v 2.9: - 58.83%,: © Bg,27.i 44.8%.8 1.51%.
P 45 X 65 M 6.7 .7 57.1 65.95. & 46,15, : 3.5:.5

65 x 100.M ./ 8.2~

iy
RN
Y

61.4: 74,14, 47.87.& | 4,323

100 x 200 M. i 11,1100 69.1=. 1 - 85.25.2 50.52. 5 5.95.%

(X

200°% 0~ 2 14,838 70,70, 100,07.0  53.53.5  7.87.8.

Total . 100.0 - 53.5 : . 52.82.8

m—h "

EN




Warnock Hersey Professional Services Ltd.
. CLIENT - B, C. Hydro -

Sample Identification - Hat Creek Butk Sample w77 ><

AR, NO.:=. 77 ~ 8400 ..~

RAW COAL FRACTIONS ~ ANALYSIS % - Wet Sc’:r‘-?aened

Size -« - SRR G x 1/8M = 1/8N. x 1/16" 11416 X 28 M. . 28 X 45 M 1°

Ly
-t

.Weigh-t kg 2.15. .28 = 1.03.03 1.02. 7% 0.060 (SUB
Wt. % Head - 1.7, - B.9 .= 5.6, 6 5.65.¢ - 1.81.5
Moisture (As Run) .- 4.1 .1 5.55. % =2 EEN - 4,84.¢ 2.82.3
Agh*- 30.87.¢ 42,80 .= 48.8:.8 56,853, 57.27.2

Suiphupt .. 1.81.81 1,46 i 1.35. =% 1.46.:7 1.38.38

Btu'/ 1b7 i, _ 7,072 5,806 - 4,5135:3 3, 845’-; 47

W
»

o
Lo
Ty
o

—h

"

DRY BASIS &

Ash :h © 31.8%" & 45.8%

[}
&)
W
Y
(O
=
)
(o]
K8
LW
n
[ve]
@
Lo
i

Sulphurieas C 1.57.5% 1.55.7% 1,49.43 1.88.85

Btu / b . ) 7,372 ¢ 65,0833 4,9667%

»
-
(e}
w
o=
r 4
W
-
0
no
~3
s
n3

DRY, ASH FREE BASIS ==

Btu 7 1b: 'L ' 10,810.:.10,846 3% 10, 585335 9,943

W
o
-
Ul
D
QO
o
A
SO




Warnock Herﬁey Professional Services Ltd.
CLIENT - Bs C, Hydro. -

Sample ldentification '~ Hat Creek Bulk Sample W 77 X.

RAW COAL FRAGTIONS '~ ANALYSIS % - Wet Screened 1=d

Size . 45 x A65 M 765 x TOOM**. 100 x 200 M7 200 M"%X.0 ~ €
Weight (kg.) :.) o.'14o;'-" ~ 0,170 % 1 0,280-E0 0.390" 1"

_Wt. %Head = | 3.5: . 4.34 % 5.9 .o : 7.8 ¢

‘Moisture (AsRun)::2; 2,77 7 | 5.8° % ' 3.4 .4 5.4%.4
Ash. - 56.6% © 57.97.% 66,77 66.9°.¢
Sulphur . 1.2 ‘1 .32, 75 S 1.87.37 . . 0.79.i%
8tu / bl & 3,827 7 nd n.d.o.dl Cheds
DRY BASIS: &

Ach' s+ 57.17.1 61.41 69.1%.1 70,70,

' Sulphur. 1.80 0 1.40. 57 .42 0.84.84
Btu /b, .. 3,835 :° - = - - - -
DRY, ASH FREE BASIS:

Btu /1blis. 9,1737 7% - - - _ _ . .




Warnock Hersey Professiono) Services Lad,

CLIENT - B.C. Hydro

. Sample Jdentification — Hat Creek Bulk Sample W77 X

LAB, MO - 77 - 8400

ANALYSIS OF CLEAN COAL = +4" Size Fraction on:

ElemFicat .. 1.40 . 1.40-0-  1.45-15-  1,50-50-  1.60-30- 1,80
_ | '4.45 < 1.50.-%  1.60.7C  1.80.30 Sinkir
Wt % (Sew.) 3 - BO.2GL.T 1 8.8 NIL (- 8.6 NIL™TL 5.47

[l

WS CKG.) T 22,32 1.6° % NIL.L 2.42.4  NILVL 1,80

As RUh?L-’;'}A
Moisture . > ' 21.9° -  47.87.. ) 14,58 ¢ Q.5

Ash™at 18.4.. - 23.1 . 7 43,7 7.7 ) 65.25_‘

3

Sulphur - © 1.08 ®  0.86 F o o 86 8¢ p—

[

"Bru/b.in T 7,477 7,088 4,504¢ 4 . N.DL
Dry Basis

Ashhch | 23.5 .. 28,0 - 81,1 - 72012,
Sulphirs - 1.8% %% . 1,04 75 . 1.01. 0% 0.85.

£y

Btu /1o e, i e,1e8 w7 8,529 & - 5,372:27% - -

Dry, Ash Free Easis_s

Btu'/1b. b, 12,0225 11,8445 14 10,€80%70 - - .

Cum,. Sinm
As Run' .
Wt
WAL Tk
Naoist\.ir*é,:‘ 5
Ash™

- Sulphur o

Btu? /. 1b% 1o,

Dr‘y?’Bas;’is'?-:_’z_g
Ash st : . - IR o | N R C o o
Sulphur |

Btu /b,
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Warnock Hersey Professional Services Ltd.

CLIENT -~ B.C. Hydro

Sample Jdentification - Hat Creek Bulk Sample: W77 X .

LAB/ NO}MN=. 77 - B400 .0

- ANALYSIS OF CLEAN COAL 4" x 1" Size Fraction.on

Cum, Float 1.40 .2

Wt. %.(Cum.) - 43.2°

Wt. (kg.):. 64.4"

As Run'.i
Moisture.: : 25,3~
Ash® i 11.4
Sulphur - 0.97 .

Btu / bl - . 7,677. 7"

Dry Basis st.
Ash st 15.3
Sulphur

Btu. / b, %

Dry, . Ash Free Basiss..

i

Btu'/ 1b: 't
Cumi. Sink
As Run’

Wt (kgids
Wwt. % .
Moisture . >
Ashzr
Sulphuprsr

Dry.Basigs:is

1.30 ~0
10,283

1.45

53.57. .

81.87.%.

26.1"
18,75
1.02.:.0

7,252 %"

18.57 =
1.38.7
9,809 =

71.2. .7

46.55.

o

-

20.47.
50.70.
1.32 7%

-~

63,75, 7
. 1.66.35

1.50.:4

682.6-.
93.1 ..

24,9 7
16.0°. 9
1.15.% 7

7,084 &

21.4-.:
1.88.7=

9,438 7>

12,139: %::12,041 0%, 12, 0083708

9]

55,67
37.47.4

£t
n

19.5%.
55.53. %

4
o 0

1.21

69.06..0

1.50.80

1.80 =D

71.0:,0C
109,52 =

24,4 .3
18.9. .
1.20. C

6,8217% ¢

25.0: C
1.58 5&

93 024' %

12,02477

44.8:

o

. 29.02,0

(i

18.563.

(i3

61.8:.

~
N

1.80 7
87.0"."
123,52, ¢

24.6:."
25,03, %
1.20.20

6,021 1}

33.1%.
1.59. 3%
7,897 341

W

A

11,9327

18.5%. 3
13.02.0
15.0:.9
68.35. 2

1 0.99.0C

80.832.3
1.16.: 2

1.80.50
Sink i~

100.0:.2

15,05,
88,.33,3
0.82.¢%

80.30,3
1.16.1¢

— e

— —
— -—
— —



Wainock Hersey Professional Services Ltd.:
CLIENT - 8.C. Hydro

Sample ldentification -~ Hat Creek Bulk Sample W77 X <

- Sulphuprur

.LABINO. = 97 2840000

ANALYSIS OF CLLEAN COAL " x 4" Size Fractionic:,

Cum.. Float . s 1.40. ¢

Wt. % (Cum.)
Wt (kg.) 5.0 11.0°

As Run- a

Moisture.: -
Ash- .
Sulphur’

26.9°

Btu / b, * .
Dry Basis
Ash®.
Sulphup -
Btu' /1b. it
Dry,.Ash Free Rasis
11,987¢

Btu / bl it

t,

Cumi. Sink -
As Run’
Wt. (kg.) "

35.5 .. .

)

S

il
'y &g

1.45 4L

44,7
14.0:

26,7
12,87 .8

1.05 %

1.50 1

55,2 ..

16,07

22,54
18,37 0

1.15.* :

7’2841:1v7,277k"?

17.474 i
1.43.

59,989

5712,04071011,887 &7

20,0 . -

21.00.C

1-48-'2-.:

9,387~4"

17.37 & 13.0:.4

1.60 o7

66.3..72
18,939
22,17,
20.27 .2
1.18. 1%
6,858 7%

25,970 . ¢
1.51. 51

8,794 ¢ .

11,878:.73 11,8463 4

9.6%. ¢

1.80.20

1.80 .07 Sink in=

83.7.-.7 100.0%5.7
25.65.° -

22, 4.
27.27 .-

1.16.

,\
ad
’
n
—-—
.

i\
I
H

5,972:72

35.05. 4
1.49. ¢
7,6894:54 -

5.05.0 o~ ~--
16.82.2 = =

Wit.-%. © 64.5-.5 55.8%.1% 44,81.% 33.73.7 |
Moisture.r » 10.02.7 17.77 7 17.07.0 15.72.7 12,4008 —'_5,ﬁf
Ash .- 46,67 3 51.4i.% 57.6 63.0°.2  70.37.% ~:-~;;
Sulphur 1,217 1.27.27 1,27 27 1.14.74 :

Dr‘y B‘asirs 8.5 ) ‘7

Ashtsh 57.57.5 62.47.4 69,4I.4 74.84.8

1.54.%2 1.53.5%

1.35.uF
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AT - . . .
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L Calrery Alianetn 720 2P Ty AMIONWN
77 X Size fraction

N
SRR TR

Sample Idemificanon Hat Creek Bulk cam'ple w

276 - €138

2F -

R B

,+4 1l'

ob: Notlehiicorion L8400 o o Wi ofhead sample
X “‘m'fs) i USRI L e

Specific Gravity . FLOAT AND SINK ANALYSIS %

0.3 (coalj

. B " SN 1T
e LSO

Cumulm‘we Fioct

T Bubpht

- Elementary

‘ Weight '—""A
(kg oS

Sink Float -
- 1.r (_;1 N _"

AR

weight

-\:\' : \')i N

'M&xm;"' Welgh\‘ A

}' Lentr!

Cumulative Sink

Weight  Ash;T Skipher™

' Fiors e S R AT R
A St soiies oy 1 40;:;::"“ 22 3 :.,80 02“* . 28 . 5 Comenlanon ...___80‘ 2 T 28 . 5 R

S8 “5.8  28.0 86:0 23.8

1.45 86.0 23.8

150 8.6 26,3

06.3

100:0 28.8

1O Ly
TOTAL 100,0..

S 00, 0 T

TTUTEAL

- 28_'8 . '.T.':.;.'_'Z T

72; T

72,1
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. :V_‘f' 1423~ ,(45th«Avenue NE:-Calgary. Alberta T2E 2P3  TelR64<XX 276 ~ 2138

o R i
A e > Qr [ t\‘-. . e pi. 7 “ g !_\ tes _),)(' "V': T \\ { - L e i

Sampls |dentification ___B. C, HYd"‘O Hat Creek Bulk Sample W 77 X Size fract:on 4 >< 1’-5"

Lab. Nox(s)ification’ 27 =8400i~ = 1 oo ' ou 2niire Ve 77 X W% ofhead sample  46.8

o
CoMa. i3] L 77 - LT ) ) VL et st

[ S SRS SR L Cwmve s brew e = e ——— O U

Specific Gravity ' N FLOAT AND SINK ANALYSIS %

Sir?k":“:_lg‘,it’oqtﬂ E[ememary ‘ LUSAT AN SIS Cumulcn‘we Float _ Cumulative Sink

T eight . Ash  fulsbur Weight . Ak sulgbor T Melght . Ash,Sholghur

1-...40 T V T 4‘-»3'2‘ .15 3.... Tl LI 43.‘“.2._”...‘.,, ,.‘.,1“.5..3- it " P -....:..,.,,1._,00..0..‘ .._-..89,.2
1.40 . 1.8 . 10.8 81,8 53,5 18.5 - 56.8  57.4
1.45 150 .. . '9:7  a38.4 62.6 21.4 46,5 63.6

1,80~ -1.80- . . 8.4 518 710 25.0 37.4 69. 1

i.60 . 1.80 B 160  69.0 87.0 33,1 | 29.0 741

ST, ) ""‘:( . . . ErE) ORI o .-“- ‘ - .
1:80. . 8 18,0  80.3 100.0 39.2 ' 13.0 80.3

ShC S ' - L e . 1O, 4 P e
TOTAL 100,0-- 89,2~

Tiobal, RIS
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l ‘f's““!" | 1423.D 45”1 Avepue NE\ Colgory Aiberia T2E 2P3  TelRENI0 276 - 9138

. A

§ n
Y
Mg Foen n . [ Vol R v Ay .
e 2 - Sy e o . TR SRAREE

Somple Identification Hat Cr‘eek BU“‘: Sample V\’ 77 X Size fraction ' A

Lab. No.\,(s) 77 - 8400 It --;%u’ A Wt % ,qf,\hé;ad sample 18.3

um.nhon . e A P et e R e i+ e e e

oo, t5’ . .-‘.,._.( F o P30S .(‘- e i L . ) Yo s somia gopm D o = ..;':.; '-."‘-‘

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

Cumulative Float Cumulative Sink

Sink”,”_ ‘_:',Fioof S Elememcry TAND i
S Woight | "Ash “iciulgbus W—Lh*mAhm “Weight &i\’m

©omzs rrmaliy 40 ; ,....35,5 Laar | 4,-!4;:.;':::::'. r::.::‘:':.‘::.:‘::.:.1:‘;.-_.'“353.";5:_:.:7-:_...—..:1 4 '.:_4'7_'_‘-_:;:;;:.;-.'.‘_‘.:. [N =100, O wrrmnmd Pod s T

1,40 .45 ‘9.2 20.0 44,7 - 17.4 64.5 57.8
1,45 '1;.56-'". | 10.5  86.3 55.2 . 21,0 55,3 €2.6
1.50. ‘180 171 50.8° . 66.53 25,9 . 448 68.8
.60 1.80° 17.4  60.7 83.7  85.0 ' 33,7 74,8

.80 TiEOC ~ 18:3  80.3 ~ 100.0. 42,4 16,83 80:3

P o L ‘
pLa0 N TR 100, 0 STAIN T B, 5

. TOTAL 100.0.  42.4__

£+

Teital. . 100, {3 TS
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Hat Creek Bulk Sample W77 X7~ X

Wet Attrition Test and Analysis -is




Wasnock Hersey Professional Services Ltd,

Wet Attrition Test

The test apparatus consisted of a cylindrical drum; fabricated to the Australian zn
Standards AS 1661 1977, with a measured volume of water’and known amount of. of
coal, together with steel cubes, the whole being subjected 'to rotation at axt &
prescribed speed fora measured lehgth of time.s On completion’of the test the u"w
- water was filtered through a 'specially designed cover made up from ¥ mm.m
wedge wire and the attrited coal then subjected to the an‘lysls as laid down per ur
instructions. ..

The tumbling time was decided by the 'Hardgr‘oye Index which 'was determined .«
priorito the test being carried out.- A calibration graph (also'in the Australian .n
Staridards) was provided. =,

Details 1o

Drum — volume capacity = 200 litrés .
Steel Cubes - 18 each edge 50 mm
Speed - 20 R.P.. M

Amount coal used — 50 kgm - .

Water volume —: 150 litrés- = -

In pr‘arctice';- during early commissioning of the drum, the wedge \wire screen.zn
was not used as a filter_the drum was allowed to stand for'a short while untilaii’
settlement had taken placée and thée water decanted off - this shortened the timg:r e
slightly and this!water 'was collected  and used for the subsequent wet ot

" screening. . C '

We have in hand a slight alteration to the driving mechanism in so far as an an
additional:crank, which! will enable the drum to be slowly turned by hand i in
order to facﬂltate emptying.-o.

Determined Hardgr‘ove Indexes .=

I'IXH ‘ |IYTI :-‘\i 1 zt'l ’,:"
53.9- . ¢ 49,7 - 56.7..."

The tumbling times from the ‘calibration graph fal'l'un'der‘ the lowest point of thelis
curve. However; in order to comply with the instructions issued by Simon on
Carves the tumbling timeés used weére 30 déconds in all three casesits.




Warnock Hersey Professional Services Ltd.

CLIENT - B.C. Hydro

Sample Jdentification ~ . Hat Creék Bulk Sample "W 77 X

LAB. NO. =

77 — 8400 -2

RAW COAL SIZE / ASH DISTRIBUTION

Wet Screen Analysis After Wet Attrition . ~-

4!! ¥ 1/é'!.| "‘_:‘—
ARG L

%n 5< 1/ 1] :

1/8" <1 /1608

1/16" % 28 M~ N

28 x 45 M. i/
45 x 65 M I
65 x 100 M
100 x 200M -

200 M Xx O 7

Totai .

Dry .. v

WE. % . 7 Ash %~ .

Cunﬂr&_'
Wt.. %, -

27.97 . 28.

A

16.9:.% 34.1

15.85. . 42,
10,687« B2,

68.33. .0 57,

W
&,
i

21

4.4%.4 68,27

5.

8.

O

56,75,

i

P

57.37 .

1.9, 61.0: .7

12,0.

100,07.7 44.6% ¢

| (D% — S

2 T7.8.

27.9, %
44,85

60.67. %

C71.21.2

77.57.%
- 81.01.2

85.4°

- 86.158.1

88.0f G

i00.0..G

. 39.6&%. ¢

Cum, . Weight "
Ash % . i (kg.) .-

26,75,

29,5 °

9]
9);
O) -
14}
g

32.¢:
35.8% 3 4,45 1%
37.87, 2,64, .3

38.4: 0.118 (Subyuix

;o . ‘

39.4. < 0.150 (Sub)Li]
0.025 (f%'ub)m_):‘
40,0 .G 0.80.:0

5.086. %




Warnock Hersey Professlonal Services Ltd,
CLIENT - B, C, Hydro .r'

Sample ldentification — Hat Creek Bulk Sample W77 X .

LAB. NO.'&. 77 ~ 8400 -

RAW COAL FRACTIONS ~ ANALYSIS %5 2 After Wet Attrition :on

Size - 4" x 0. C 4" x o g xR x 28ML K x 0 G

Weight (kg:i): - 1.7 7.1 . - - -

Wi, %.Héad_.'-w:i ‘ 09,6 ¢ 27.97 .« 16,9 = . 32,7: .7 81,20 .1

(o]

Moisture (As Run) .=~ 10,9733 17.67.° 16.5 = 8.3% .7 5.9%,

Ash - 40,50 . 20,0. .0 28.5-, " 44.6:. 58,2,

ry

sy

]

—
V)
~J

Sulphar: . - 1.17. ¢ 1.23.:3% 1,16 ¢ 1.05.05

Btu /b, 5,481 7" 7,340 -

!

9]
-

FiN

¢ -

()]

dn

5,240:27. 4,384 ¢4

DRY BASIS:is ‘ S

Ash'’v: ' 44,4, 1 26.7 . 34,15 ¢ 48.67 . 56,53,

‘(j‘?

o

Y

H)
b

Sulphunt s 1.31. 1.49 ¢ 1.52. a0 1.26 22 1.12.°

B et

Btu / 1bi . 6,156 - & g,007¢ ~ 7,682:42 10,200 . 4,860:80

DRY, ASH FREE BASIS "7

-3
03y

Btu /1b: . 11,300.07 12,154174 11,657 5. 11,126 ~-110,7167




Warnock Hersey Professional Services Ltd.

CLIENT - B, C. Hydro- -

Sarrple ldentification - Hat Creek Bulk Sample - W77 . X~

LAB. NO. =). 77 — 8400 <.

RAW COAL FRACTIONS = ANALYSIS % - After Wet Attrition” =n

Size: . o

Weight (kg.) ..o

Wt. % Hééd.’.-'

Moisture (As Run)’ |

Ash
Sulpﬂuh ter
Btu / b,

DRY BASIS il

S;..J].p,hgrp‘-' S

Btu /1b, ¥

y x1/8"/

6.7 -

15.8 . &

10,7007
37.9"
1.38 . 3~

6,556 ¢ i

DRY-ASH FREE BASIS =

Btu /b i

11,398 7

L1/8" x1/168" . 1/168" x 28M- 2B8M7X.45M 45 x- 65V

a5t 2.65.%  0.1°¢.¢ 0.2
10,6« ° 6.3:.3 8.535.53 4.414
8.1 ¢ 2.8 %.E 4,3 5.% 3.9 3.¢
48.6 - . §5.4:5.4  54.8. .7  BB.0.A.(
0.99 < 0.96:.0+ 1.06 1.10 .3
4,807, &7 4,306 =i 4,479 4C 4,216,297
52.9:2.u 56.9:5.% 57.8:7.3  58,2:8.:
1_-.08-" ,»,"-€*. . 0.99". &5 1.11 .87 1.'_14‘,-:‘
5,225'3, " 4,188, . 5,254 .. 4, é_ss_ Ry
11,088 i 10,507, .07 10,959 7% 10,500,




Warnock Hersey Professional Services Lid.
CLIENT - B, C, Hydro -

Sample Identification ~ Hat Creek Bulk Sample: = W 77 X

LAB. NO. = 77 — 8400 .

RAW COAL FRAGTIONS !~ ANALYSIS % = After Wet Attrition -

Sizel: - 65 x 100M.T4 100¢ 'k_i 200 M2« 200M "x. 0. O 28 X 100M .5

" Weight (kg:;),,-.:; - 0.03 - 0.8" 5.1« - .
Wt Head.. o7 | R 12.0%.5 © o 8.6:.1
Moisture (As Run) .. 3.3 . . 2.6 1.8..2 4.05.0
Ash 54.8. ¢ 59.4. © 76.95 9 53,43, 4
Sulphir - 1,056 . 1.028 . 0.62 - _:1 .05. 08
Btu' /b, 4,855 & _ 3;,87?-:.-':'"’ - - . 4,387237z2
DRY BASIS 'S
Ashi. i | 56.7%. 7 61.00 77900 55.-7-.»7.»‘ |
éulthP"'=t : 1.00 ¢ 1 .Qé . 0.63 - ' - 1.08, ’?;
Btu / 1b. - | 4,708 ¢ 3,079 . 4,555.:%

DRY, ASH FREE BASIS .-

Btu / ib. - ‘ 10,866 " 10,197,857 = - ~ 10,278278




" Warnock Hersey Professional Services Ltd.

CLIENT - B.C. Hydro :

Sample Identification;—-__Hat Creek Bulk Samplg: W77 X-

LAB. NO: 3. 77 ~ 8400 - After Wet Attritioni

ANALYSIS OF CLEAN COAL’.&."—\."/g“ X 7 Size Fraction!un

Cum.:.Fioat

Wt,. % (Cum.) .
Wt (kg.)

T As Run
Moisture v
Ash ¢
Sulphup o
Btu / 1b. .

Dry Basis .-

ASh".t .
Sulphur - .~
Btu /ib. o

Dry,.Ash Free Besis- &

Btu / 1b. .
Cufh.. Sink .-

As P.Lf\_-'_

Wti(kg.y
Wwt. %
Moisture i
;Ash'fa
Sulphur -

Btu':/ 1b; 1.

 Dry™Basis iz

ASh"T‘g
Sulphur = o |

Btu /b.

1.40 .0

40,2
0.5

5.0
10,121

1.19..9

10,274 74

10.6." *

10,8127 =

AYv

12,094 3

0.7. 7
59.8 .=
4,47 =
44.8;’__-;'%,

1.38 &3

5,7017¢"

46,93, 5
1.44 54
5,860 &

1.45 & 1.50 Ul 1.60.%0  1.80 &.

47.47 .4 59,63, 75.0. 88.6 ..

0.57.% 0.7 0.9, 1.0:

4.6..7. 5.5 5.4 .+ | 4.8
12,4, - 16,00 %  p0.9%. ¢ 26,73

0,963

hY;

0.983 ¢z 1,21, 1.19.5

9,804.7. 9,271.71 8,884:52 (7727

13.0:. ¢ 16.9. - 22,17 .1 28.0% -
1,01+  0.98:  q.p7.:: 1.25.°¢

10,868:.: 9,818 “* g, 070. . 8,167

11,918 i+ 11,812-17 11 ,647:27 11,349%

o
2
G

0.5 .- 0.3 5 01“
52,6 © 40,40 < 25,0..¢c 1.4
4,4:. . 3,28 T.  3.5°..7 3935.
48,7 - 53.4:.:  61.87.° 68-4’5-31

1.87.57  1.86:: 1.76.78 2.10:%

2

0]
-
Yy
. W
I’A_J
\:Fk .
o
[01]
W
(Bh
19y
|
)
|
i

4,734 ;=



Warnock Hersey Professlonal Services Ltd.
CLIENT - B.C. Hydro

Sample Identification ~ Hat Creek Bulk Sample . W 77 X

LAB. NO, = 77 - 8400 . After Wet Attrition it n

ANALYSIS OF CLEAN COALL/ -} x 28 M Size Fractionirr

Cum: Float 1.40.. - 1.45 . 1.50 50 1.60.87 1,80, O

Wt. % (Cum.) - | ' 15.5% 25,47 27.4 4 37.68+.7 57.17 1
wt.: (kg.). . S 0.47 4 0.6 . 0.7 -. 7 1.00. ° 4,8:

As Run! . . .

Moisture . = | N X 5.1 . 4.3: 5.5°.% 7.9
Ash- " . ‘ B.7 . 11.5 | 12,97 & 18.6 .= 05,27 ¢
Sulphar . 1.01.: 1,910 111 1.12. 2 4 _q10.
Btu / 1b. % ' 10,436 ° 9,800 « 9,712 '  B,7167i( 7,550 3
Dry Basis © =

Ash - | 9.1 - 12.1..°  18.8%.% 19.75.%  o7.47 4
Sulphur - | 1.068. 7 1.97..%. 1.16.'2 1,18 - 1{.i9.1¢

o

Btu / b, =, - 10,909 5 10,417-°7 10,145 ~ 9,221".2: g 201+

Dry, Ash Free Basis

Btu /b7 5. 12,006 " 11,847 11,728°." 11,476 77 11,204:0-
Cum. Sink | | “
As Run: .- _

Wt (kg g 2.3 .- 1.8, 1.9 .. 1.7
WE. % i : 84.5: .1 74.6 |

[
~
o
o
(1w
-
[9)}
o
&

Moisture. -z : 9.3° I  B.4-.  7.5" % 6.5,
Ashiois , 4g.2: - 55.4% @  55.65 59.8.. 2
Sulphuru- . 1.12. 557 1,14 << .11 1 1.08. 25

B-tu".;/,lb. . 4,468 3 4,090 0 — - S

Dry Basisc<is

Ash™eh T . 54.24.7 | B9.2v.2. d 60 .0 .0 63.83.0

Sulphur - o 1.24 0 1.22.7° 1,207  1.16.1%

Btu /1b. ° 4,925 T 4,371, = — -



Warnock Hersey Professional Services Ltd,

CLIENT - B.C. Hydro :

Sample Identification ~ Hat Creek Bulk Sample W77 X

LAB. NO, = . 77 ~ 8400 After Wet Attrition ...

ANALYSIS OF CLEAN COAL - 28 x 100 M Size fractionicn

Cum. Float 1.40 - 1.45 1.50. " 1.60.7% 1.80.7 "
Wt, % (Cum.) . ' 4.4 . 7.6 3 12.0°.0 18,77, " 33,2
Wt. (kg.) B 0.02. 0.04 - 0.06. 0.1 0.2
As Run_

Moisture. & 4.5 4.4 2.7. . 5.8 - 2.8
Ash’ . 8.8 S 11.8 15,7 .. 21.7 29.5
Sulphur’ .~ 0.6 . . - 0.87  1.09 . 0.96... 0.88
Btu /1b. - | 10,607 7 10,183 = 9,650 .0 g,827:27 7,670

Dry Basis

Ash . . o 9.2.. = .11.8 3 16.1: .1  09.3: . ¢ 30.3".
Sulphur - _ o 1.01 0.91 = 1,12, 0.99.¢1 0.e1.
Btu / 1b. . . 11,108: ¢ 10,620 9,917 9,081 #" 7,889

Dry, Ash Free Basis ¢

Btu /b, 12,280 .5 12,042 .. 11,820 -. 11,684 v 11,328>

Cuﬁr'\.' ‘Sink -

As Run

Wt. (kg.) 0.6..¢ 0.5 . 0.5 0.5 ¢ 0.47,

Wt. % 95.6%. " 92.4° . gg.0% & 81.81.0. 66.8: .

Moisture .. - 3 . 6.8° 71‘3.9 : 5.7%.7  5.63 & 7.57.

Ash’ < , 55.5. ¢ 58.8 .. §9.2-. . 61.57.5 64.9%

Sulphur:. ‘ _ . | 0.81. - 0.8 ... 0.89. . 0.90..L . 0, 82._
_ Btufﬁf/‘lb.’"":. o - - & - - : - - = ' -

Dry Basis::-

Ash o 50.6:.6  61.2°.2  62.82.6

Sulphur- _ 0.87 7 0.92. ..  0.94 ~:

Btu /1lb. - - - .




VML Warnock Hersey Professional Services Ltd. - :
..:,_'! W,_ " 1423.D,45th Avenue N.E..Calgary,Alberta T2E 2P3 Tel. 276-9138

P f,] e 1A "“I REETIIT :\;K o 'CUI‘/ ,’\;_)b ':"(?.’: oo

'Sample !dem‘ificdtion Hat Creek Bulk Sample W77 X Size fraction Box

Lob No.'{s) :ttion :--1;77-“-‘84-00%-:sAﬁter-‘Wet'-Attr*ition wf%ofheod'smp!; . 16.9

: T - A AT P -1 SRR, : - . 3
f - }( Tar PNy e N FAN N Wl Rt , L came e

' U- le

Specific Gravity : . " FLOAT AND SINK ANALYSIS %.

Sink ; . ;- Eloat . Elementary - TAND fue Cumvulative Float . , Cumulotwe Sink

Ash'” suiphur" " Weight . Ash- Sulphur Weight . '5_&” Sulphur

i i

Tl ; ‘ Weight

onin

oy - e e e ear seee e o e O L ey S P e e - PR o i L mamue s er

R T - S T« - T - T - | " j00.07 85,7
1,40 1.45 | Pa be.a 47.4  18.0 | s0.8"  47.5
1,45 1.50 122 82.0 5.6  16.9 | 52.6  50.4
1:50 1.60 15,4 42.2. 76,0 227  40.4  56.0
1,60 180 18.6 60,5 | es.6  28.0 | 25.0 64,4

i:go  F7 i1ia soli 100.0  32.7 : 11:4  69:1

TOTAL . 100.0 82.7
RS VAL 06,0 oo




\ALLALT Warnock Hersey Professional Services Lid. . _
R T 1423,D,45th Avenue.M:.& Calgary-Alberta T2E 2P3 Tel. 276-9138 !
T 1423 D ARth pyvenia NME Calaary Alhertn 72T 2P0 Tal 2700155 ' '

Sample Identification _ Hat Creek Bulk Sample W 77 X Size fraction K ox 28 M

Lab, Now{s)iiicarion __ 77 = 8400 "“After Wet Attrition Wt % of head sample  __ - 32.7

-
SRR A PN ST F Y T e .
-, ‘;".] { R S : I T LN H Yoo T e Lo

Specific lGravﬂL FLOAT AND SINK ANALYSIS %

Si l-_c,:;',_. ., Eloat  __Elementary oo e s Cumulative Float Cumulative Sink
Weight .. Ash  Sulphur  Weight . Ash. Sulphur  Weight . .

| w"ighf-::;<;'-t—ASh;§-é- 'SUIP-h‘UrW‘

PR —— ——m PR - -

. i::;,‘:_.,.:'.;...:.-l'_::._.‘d‘o iy ._‘ B ,_,_._..I".'.“.‘.'::.‘.Z':I‘[‘,“é“:'s = “?'.Z",‘“g‘. 1 T ,:_..‘.‘.;':j._.,...._ = ‘"H‘_.:;.‘l-:_s ':"_5__.,...... : ...é_..-_r...__,_,_‘: T L sonmeme 100 . 01148‘;1 R
1.40 1,45 . 9.8 16.8 25,4 155 | sils  55.3
1,45 1.50 2.0 81.3 | 27.4 . 135 F4ls  B0.4
1,50 . 1.60 10,2 86.0 ~ 87.6 - 9.6 | 72,6 61.2
1.60 1.80 105 424 C s7i1 27.4 | 62,4  65.3

1.80 43.9  75.7 100.0  48:1 . a9 7E7

DI S 000 G iy, o

T, e

TOTAL 100.,0 48 .1

TV A POy G A
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Sample identification

DAOTURY ANie e

Warnock Hersey Professional Services Ltd.
.1423.D, 43th Avenue.N, E «Calgary-Alberta T2E 2P3 Tel. 276 9138

LGb.‘-NO.%(s)'i;,cm'f_,i-. YTT =B400 v L ecte WY YT .
' i ted . LAY S Y .

Specific Gravity

Sink ., Eloat

SR Calnary Albeptn T2 2P3 Tol! 37701750

Hat Creek Bulk Sample W 77 X

Size fraction

Wt.% of head sample+ _~

28 x 100 M '
8.6 . ,

L i e

FLOAT AND SINK ANALYSIS %

E [emenfory

Welghf e

:“Ash e~

Su-l-p;hur

ND ull

. Cumuiative Float

LAsh

Weighf i,

“Sulphur

Cumulative Sink

1,80

L

15.4

33. 4
40.8

66.8

: “9._::2 P

23.5.

- UFORMMZ

100.0

00,0

57.0

1270

.
18.7
33.0

100.0

PO, D

11.8
e
22,3
30;4

57.0

88.0
81.3

66.8

60,7
62.6
65,0

70.2

T e



Warnock Hersey Professional Services Ltd.
gy ._ 1423 D 45th Avenue N.E. Calgary Alberta T2E 2P3 Tel, 276-9138

Hat Creek Bulk Sample W77 Y 28M x 100M

Sample Identification Size fraction

Lab. No. (s) 77 - 9015 After Wet Attrtion Wt % of head sample 13.1
Specific Gravity - - ' FLOAT AND SINK ANALYSIS %
Sink Float B Elementary Cumulative Float Cumulative Sink
Weight Ash Sulphur Weight Ash  Sulphur Weight Ash  HRBGX
Dry
1.40 3.7 7.5 3.7 7.5 100.0 61.4
1.40  1.45 f : 0.8 10.8 . | 4.6 8.1 : 06.3  63.4
1.45 1,50 o 7.1 12,0 . 11.7 10.5 , 95.4  63.9
1.60  1.60 o 3.4 34.0 15.1 15.8 ~ 88.3  68.1
1,80 1.80 g 5.5 48.9 . 20.6. 24.6 ' 84.9 69.5
1.80 . 79.4 70.9 100.0 ° 61.4 79.4 70.9
TOTAL . 100,0 61.4

FORM ez . : \



