“*

% LT Wamock Hersey Professional Services 1.td.

.

RS 1423 D 45th Avenve NE. Calgary Alberio T2E 2P3 Tel264Q20x 276 - 9138

'Report of Analysis of

Hat Creek Bulk Sample W 77 X7 .-

Includes Wet Attrition.. .

PART 111, . "X" only '

Submitted;
/". ’

John Kay; C. Engi, M, TnstoF, 7. 0
Manager of Laboratory: - e

LOUK- 103D

VANCOUVER ~ REGINA  WINNIPEG ~ TORONTO ~~ MAMILTON  MONTREAL  SAINTJOHN i HALIFAX (5% -



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 exarmine, using the Warriock Hersey Professional
Services Laboratory at Calgary, Canada, the physical properties of.
the three samples.

This analysis took the form of grading, float & sink:
characteristics, proximate analysis. -

Also included wias a scheme whereby the breakdown of the ' .«
coal / clay could be measured using a Wet Attrition drum constructed -«
to, and complying with, the standards of the Australian Miethod AS 11611
1977 p. 42/38., '
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Description of Samples and Methods Used

One sarmple marked "Z" which was derived from trench "2Z" welghing 11115 175 N
kgms, packed into 73 steel drums was delivered to:-Calgary on August 11, 1977577,
On opening thesé drums, it wa's immediately noticeable that polythené:liners.cirs
had not been used. " A separate moisture'sample was not delivered, «:d

The methods used to obtain these samples were outside the terms of reference -
to Warnock Hersey Professional Services ttd.

After air drying the coals very few lumps. of clay were to be seen and eversi
after separting the + 4 " rmaterial the amounts of pure clay was very small..: 1.
Discrete inorganic material could be seen occluded in the clay,” and when ' wn
samples were placed in water, the coal could be seen to separate according !
to the clay content. High Coal content pieces would stay in their originali: =t
shape, but low coal content piéces, i.e. due to larger amounts of clay: =y
occlusions, broke up rapidly ahd became a slurry. After filterihg, itwas. . - :
possible 16 settle the dispersion easily and a clear supernatent could bed =
decanted, '

Grading, using a Gilson mechanical sieving apparatus = to separate =i: -

the fractions, and Float & Sink"-ahalysi‘s, ““in ‘organic solutions at pre~. -
scribed gravities were used to separate the coals further. Drying on: ..
down draught benches was followed by preparation of samples for analysis,=is.
Riffling was accomplished by means of a manual riffle, ic

The Flow sheet was supplied by Simon Carves and this was generally adhered:roas
to except some shale analysis had to be added; and moisture contents prior i<

o g
oy

to analysis had also to be added to the flow sheets, All three samples were ¢ &
treated in the same way. The weights and % weights are also reported. In I
some cases a very small fractional weight resulted, but the test was completed:tad
noting this."'A Float & Sink test on the + 4 " was carried out on "X" and "Z" 72"
samples only = "Y" did not produce’a fractioniat + 4 %, . Since separate

moisture samples were not neceived, air drying followed by loss in welght at NoEL
107 - techmques were used to determine total moisture; -
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.~ 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 requested,’ i

A mechanical type of wet screening appar‘aturs'was not available, 5o careful..ul
control over water supplies’and hand manipulation’had to be used to separate & =
the fines into respective size fractions. It .was found that "conditioning” -~y

i.e. soaking in water prior to screening ensured the best separation'and -
each sample was subjected to 10 minutées in water before screening.

Reference to the flow sheet will show a reserve sample was requested after!
the initial grading at..+ 4 " © = this amounted tos! w2 ‘

3,360 kagmse, for "X
18,000 kgms,: fop TY" >
800 kgmsg, for "ZM

Further requests from the flow sheet asked for hand selecting to be used for .r
"bright, dull clay and rock®; : In practice this was less than feasible since . . o
we found agglomerates of these materials with coal and a reduction in particle :ie
size would haveé accompanied any mechanical breakage. ' The Simdn Carves- ¢
representative'was present during this operation and was in agreement with.. .t
what was donel: =. '
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CLIENT+= B, C, Hydro

Sample ldentification -~ W77 X

LLAB., NO. :'7;]_- -

RAW COAL SIZE / ASH DISTRIBUTION.

77 —- 8400 .

Hat Creek Bulk Sample

: DRY CUM ., CUM, -/ | WEIGHT. /¥
WT. % ASH% . WT..%. . ASH % ¢ (kg.)s.)
+4n 0.4. 24,9 0.4 24,9 .7 35.8 .%
40 x2M. 2,2 86.53 2.6: 3 34,727 192:62. 5
2n x 1 n 16,6 85.8: 8 19,222 35,55 1241.6 (5UB)
1" xu" 28,0 40.97. - 47.27 .+ 38.7 .7 2092.0 (SUB)
BURYM 18,82 43,2 = 65.5 40,0 @ 242.1(SUB)
%t ox 1/8" 9.3 46.7. - 74,81 40.8 . 33.‘7‘;‘(SU,B)
1/8" x 1/1g" 14,2 52,9t @ 89.0.. & 42,7 - 25,3 (SUB)
1/16" :x 28 M: 4,0%.0 8.2 938,03.C 43,44 & 4.4 (SUB).
28 M'x O . 7.0/ 1.9 .5 100,0. .. 44,7, 7 7. 6- (SU:B)_-
Total - = 44,7 .

100.0 -
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CLIENT - B.C, HYDRO
SAMPLE ~ HAT CREEK - Bulk Sample W~ 77 - X .

LAB. NO. = - 77 -8400 <

{(

RAW COAL FRACTIONS = ANALYSIS % - Hry Screen -+

Size - T4 4AMx DM G DM T AN X BMY AN x0T ¥ xO.

Wt, % Head - 0.4 -~ 2.2 16.67. 28.0 80.6- .7 52,8

Alr Driéd L.oss .= 0.7 .7 T.17 0 .4 4+ 7, 70.7 ‘6.5 -5 8.2 .
Inherent Moisture . 18,8 5 21.687 £ 21.0: .. 20,57, . 1e.7-.7 17.47
Total Moisture ~2 19.4. 3 27.2° - 28.4 26.65. ¢

Lty

24,9 o 2427,

Ash (Air Dried) = 20,2 .0 28,6%.1 28,2 82,5- % 34,9. - 41.4..
Sulphur (Air Dried). 2.10.: - SR . 1.11.

Ry

- Btu /ib.(Alr Dried 7,410 5,841 5,072 - 5,407 07 5,347.:.7 4,449

DRY: BASIS. i+
Ash i 24.9..1 36,5 .7 °  85.6. .  40.€3.¢ 43,4 .7 50.17.
Sulphuar .+ 2.8¢.7¢ - - - - - 1.88 ©; 1.50 ¢

Btu' 7/ bl . 9,122 77,454 " 7,556:55  6,80870% 6,662055 65,8867

DRY; ASH FREE BASIS -

Btu / 1b. . . 12,150 11,738 + 11,783  11,512.° 11,778 - 10,788
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CLIENT - 8.C. HYDRO
SAMPLE - HAT CREEK -~ 8ulk Sample X = -

LAB. NO, ‘5. 77 ~ 8400 -

RAW COAL FRACTIONS = ANALYSIS %:: ~.Dry Screen ..~

Size ¥ XKMLy x1/8" S1/8" x 1/16" 1 1/16"'x 284 L 28M X O

Wt, % Heéad - 18.3 B 9.3 .. 14.2 .2 4,0 & 7.0 .

Air Dried Loss -~ 13,2~ 4.2 4.3 - 3.8 7.7 9.3
Inherent Moisture - - 12,1 18.8 & = 17.58 . 11.4 1.7 13.5
Total Mgisture . 20,8 22,2 - & 21,0 - 14,8+ 21.5 .,

Ash (Air Dried) - 5  34.9  : 37.9 = 43.6: ¢ 51.6: .7 53.5'.
Sulphur (Air Dried) . 1.25 = 1.18 1,17 &7 1.2 2 1.29 .-
Btu /-1b. (Air. Dried - 5,270 - 4,972550 4,176 7: 8,705 35 2,791, 7

DRY BASIS: ¢

Ashlost 43.2 0 - ) 46,7 ¢ 52,9 & 58,2.: .. 61.0:1.%
Sulphur.i: - 1.556 7 1.89 .23 1.42 % 1.26 3 1.4¢ .72
Btu / 1b/ 1o, 6,516 7.

[

6,125 125 5,064 4,180 ‘80  8,227,:%)

DRY,ASH FREE ESASIS':_ : "‘ ‘
Btu / 1b. . 11,460 ¢ 11,4964 10,744 . 9,992 32 8,468 i
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CLIENT ~ B, C, HYDRO |

Sample Identification ~ Hat Creek — Bulk Sample: W77 X' -~
LAB, NO. - 77 f840i) , '

RAW COAL SIZE / ASH DISTRIBUTION ON

Wet Scrgen Analysis of 1" x 0 «

Dry . Curi, n. Cumi. . Wt, % =
Size - WE. % . Ash'% % Wt 4 Ash % % Head i Tl

BxBMa 22,1 31,817 22,12 ' - 31.,8: 11.7° .7 7Z7L

BxA/sns 13.1 +  45.3.. 35,2 .  36.8..3 6.9 .- 595

§)]

1/8 x1/16" - 40,800 - . 53.1 .- 45,8 ¢ 40,605 5.67%.

"

[s%
A
~J _

1/16 x 28M° “ 10,5 . = 59.4. 56.33.%  44.14 5.6.¢

28 x 45 M- ./ 2,9 - 58.8%. % 8§g9.27 . - 44.8°.3 1.57.1¢

Ot
)
“J
[\
3

45 X 65 M ™ 6.7 ./  57.1% 65.95.:  4B.1%5.: 8,55
65 x 100M. 7/ 8.2. ¢ 61.4 4 74,141 47.87 s _ 4.8%.3

100 x 200 M. - 11,17 . 69.1% 1 - 85,25 .2 50.5.% 5.95.%

20070 14.87.3 70,70 7 100.03.% 853.5%.2  7.87.8

Total - 100.0 53.5 ! 82,8t




Warnock Hersey Professlonal Services Ltd.

CLIENT - B, C. Hydro -

Sample Identification — Hat Creek Bulk Sample w 77 X.

LAB. NO,:= 77 -'8400

RAW COAL FRACTIONS ~ ANALYSIS % - Wet Screened -

Size - BB L x /81,0 1/81 X1 /16"7 101 f16810 %28 M. 28 X 45 M

Weigh-t (kg - 2.15 : 1.28 7 1,08. 35 o t.02. % 0.060 (SUB)
Wi, %Head 11.7: . 6,9 ¢ 5.6, | 5.63.¢ 1.5

Moisture (As Run) 4,11 5.5 = .1 - 4,877 2.87.3
Ash - 30.5%.¢ 42.8 . ¢ 48,37 . C 56.65. " 57.27.%

Suiphur: S1.51 .8

b

1,46 .= 1,35 -3 1.46. 1.88.35
Btu / 1bi . 7,072 5,808 . 4,518 & 3,845% 1 3,817517

DRY BASIS it

Ash® . 31.8: & 45.8° = 53,10 .1 59.4%. 5 58.83.%
CSulphur - 1.57.5¢ 1.55. 3 1.49, 40 . 1.58.5x 1.42. 22
Btu / b, 7,872 - 5,988 . 4,965 - 4,087 % 3,927

DRY, ASH FREE BACSIS =2

Btu / b, 'L 10,810 10,846 10, 585:% % S,9431% 9,540570
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CLIENT ~ B: C. Hydro

Sample ldentification — Hat Creek Bulk Sample W77 X =

LAB. NO.-Z. 77 - 8400 -

RAW COAL FRACTIONS '~ ANALYSIS % - Wet Screened. -d

Size - 45 x 85 M ..'65 x 100 M :.100 x 200 M “~ 200 M % 0. |

Weight (kg.) - 0.540_: T 0,170 s 30,2300 0.310" 1"
Wt. % Head - .« | 3.5 4,34 5.9 .5 . 7.87 =

‘Moisture (As/Run) v, 2,7 7 5.8 % 3.4 .4 5,4%.4

Ash . = | 55.57 ¢ 57.97 = 766.7---;‘? 66.9%.¢

SEulphur | 1.26 ¢ .1 .32 " | - 1.37. 3¢ .. 0,797

Btu /1b. ¢ 3,827 ° n.d. .. n.d,. o | n.d; -

DRY BASIS: ©

O)
pat 4
N

Ash™ =, 57.17 89,154 .1 70,72, :
' Sul_phu'r..'l v 1.30 1.40. v 1.42. .2 0.84.84
Btu / 1b, i . ' | 3,835 ° - - - - "

DRY, ASH FREE BASIS: -

Btu / bl 15, 9,178 : - - - -




+

CLIENT - B,.C, Hydro -

.Samp'le Identification - Hat Creek Bulk Sample w77 X

LAB, NO. - 77 - 8400

Warnock Hersey Professional Services Ltd.,

ANALYSIS OF CLEAN COAL. - +4" Size Fraction

W % (GDOR.)
WELV KL ) 7 22.3-

As Run: .t

Moigsture. -
Ash’ b 18.4..
Suiphtjr S ‘ 1.08

TStu /b, b

Dry. [Zasis

Ash .= 23.5.

Sulphir 1.338 .

Bty /bl e

Dry, Ash Frée Basis e

Btu'/ 1b, 1.
Cum. Sink
As Rui-
WL,

WWivsh o L
Moisture.:
Ash"

SU'{ ph’l.a'l"' i

Btu/ b/, ib.

Dry Basis iz
Ash’ zt .
Sulphur

Btu /b, -

80.2°

21.9

7,177

12,022

1.40-"-
1.45
5.8

1.6~

17.5 .
23,1 -
0.86

- 7,088 a

28.0.
. 1.04
3,529 - ¢

. 11,8440

1.45~"2

1.50
NIL &7

NIL -1

1.50-:0
1.60 .60

8.6° ¢

1.60H0-
1.80.537

NI

2.42. 4 NIL it

14.5°
43,777
0.86 €.
4,504: 34

51,1

5,372

10,880 '

1.80~:
Sink -

5.4

1.5

9.5
65.2

C0.77

N.D..

T2,V

0.85. .
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CLIENT - B.C. Hydro :

Sample Identification ~ Hat Creek Bulk Sample: W 77 X

LAB, NON=. 77 — 8400 .

- ANALYSIS OF CLEAN GOAL 4" x %' Size Fpaction .c»
| | 1.80.50
Cumi. Float - 1.40 © 1.45 © 1.50. .. 1.60 . 1.80 7 Sink -t
Wwt. %.(Cum.) 43,27 ° 53,5 .. 62,6+, 71,00 .0 87.0°. 100,07 ©
Wt, (kg.)o . B4.4 - 81.81.¢ 98.1.. 109,57 » 128,875 -

As Run- i~

Moisture . = . 25.3- 26.1" 24,9 . 24,4 3  24,6°.7 15.0...

Ash’ : - 11.4 - 13.7% 7 16.0 .0  18,9..¢ 25,055 68,345
Sulghur . - 0.97.° 1.02 .7 1,15 . 1.20 ' 1.20.:0 0.99.:%
8tu 7 b’ 7,677 7 7,252 7,084 6,821 6,020 -

Dry. Basig i1~

Agh i 15.3 - 18.6. : 21.4 . : 25.0 - 80.32.7

(“\
W
W
-

Sulphur . 1.830 2 1.38.: 1,88 :° 1.89 o°

it
-t
oy
]

1.16. 55
Btu / 1b. . 10,2837 9,809% % 9,438 ©° 9,024 -4  7,891:4%1 . -

Dr‘y,AShFr‘ee Rasis=s =

Btu' / b, "¢ 12,139 712,041 % 12,0033 12,02470¢  11,982057 - -

Cum. Sink
As Run
Wt. (kg.). 7 84.6 . 71.2 .- 55,60 & 44.8

,r

18.57 -

)

13.0..0 - -

Wt, % . 56.8: = 46,53.5 37.47.4 . 28,00

i

i

Motstne - 21,217 20,47 - 19.82.% 18,63.5  15.0.3 -
. 45,454 50.7%.7 56.50.% 61.8:. %  68.83 o o~ -
Sulphur™ o 1.20. % 1,82 % 1,21 o1 1.08 " 0,99 0 o
Dry. Basis':i : ' : | ‘ -

Ashhst . B7.7. 7 63,70 69.0 .

75.80.¢

o

80.87.3 -, -
Sulphurisr . 1.84 74 1,86 37 1,805 1.83 .2 1.16 .5 =

3]




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

Sample ldentification — Hat Creek Bulk Sample . W77 X <

CLABUNO. = 77 2 8400 4.

ANALYSIS OF CLEAN COAL %" x %" Size Fraction io::

Cum. Float .=t 1.40. ©  1.45 40 1,50 % 1.60 &7 1,80.07  Sinki~-

Wt. % (Cum.) 35.5.. 44,7 = 55.2 - 66.3 .2  83,7.°.7 100,0..
Wt. (kg.) . 11.0° 14,00 16,0 .~ 18.9:.0 25,64 . -

~

As Run: .
Moisture:. - 26.9° = 26.7 22.5° .. 22.1° . 22.4. . 12.4°
Ash- - 10.5 .

L

12.8°.£ 16.8% - 20.2:. 0 27.2) . 70,30..
SullphL‘Jr,“- 1.05 .5 1.06 % 1,156 - 1.18. " 1.16. = 1,41,
Btu / b, . 7,498  7,284% 1 7,277: 7 6,853/ % 5,972%. 2 -
Dry Basis

Ash-. 14,4,  17.4.. % 21,0 .0 26.97 ¢ © 85,03.0 80.8C.:
Sulphurt 1.44 4 1,48, ¢ 1,48.77 1.51.5%  1.49. 75 1,61, 07

Btu / 1b. & 10,259 " 9,939- Y 9,387 .40 8,794 "~ 7,694 %4 -

Drv, Ash Free Rasis

)]
l

Btu / b’ 11,987= 7 12,0407°011,887°% 11,873/ 11,8467+

v

Curni, Sirk
AsRun | | |
Wt (kg.) 20,0 - 17.37.% 18.0° .. 9.6 5.05.7 ~ -
S OWt%. , 64.5 © 55.87. % 44,84 338.75. 16.83:.2 = -
Moisture.s = | 19.0%.% 17.77 ¢ 17.07." 15,7, 7 12,47, 0 - -
Ash - . 46.6: 3 51.41.% 57.67 &  63.0-..0  70.37.%

L
i
H

Sulphur 1.21. 20 1.27.%7 1,27 <7 1.14.7«  1.41.37 -

Dr;y_ Basis .5 | | ‘
Ash'siv 57.5 ° 62.47.% 69,470 . 74.8%.% 80.87.2 - '-'--‘:"?'
- Sulphul’ff“i-ﬂ" L .40, 1.54. '\1".'53_&?-‘7 '1.35.}:-:1: : 1.'61,‘., S
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" w4230 45th Avenue NE. qugcry Alber!o T2E 2P3 Tel%@iﬁ}% 276 - €138 '
,"{M """" VAT LI NeE U mteeny Anneeia TOT D7 Tal Baeyins o7 o s
Sample ldentification _Hat Cr‘eek Bu‘tk Qample \N 77 >< Size fraction + 41
Lab. Noo {s) . ity —ZL=8400 . e Wt % of head sample _0.3 (coal)

Specific Gravity FLOAT AND SINK ANALYSIS %

Sink Flou'r ‘ weight ' - Elementary e Cumulahve Floot Cumulative Sink

J" kg-) Weight ~ “Ash """“&Kpimr Welghf Ash """ :Sxﬂmx T Weight  Ash T Skgbphier™

1,40 1.45 16 8.8 28.0 86.0 23.8 _ 19.8 50; 1
1,45 1450 : - NTL — e 86,0 23.8 14,0 5e;2
1.50’ ' 1‘.»60 '2‘5-'*4 8.6 51.1 g48 - 26.3 | - 14,0 5¢.2

- 1.680 1:80 - Sa : o486 26.3 5.4  72:%

1.80 i 1.5 5.4 72.1 100:0 29.8 5.4 72,1

To‘T‘A L 100.0 . 28.8.
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AT AN P R T AT LT e
Sample identification: 8. C. Hydro Hat Creek Bulk Sample W 77 X Size fraction 4 Xy
Lab. No.-{s) “iication 77 =8400.:~ & ¢ e oo o sl e 7 K W% of head sample 46,8
N 7_1’“_? T e e i oL Lend — e

Specific Gravity FLOAT AND SINK ANALYSIS %

Cumvlative Sink

Ash.,, Shodmbuc

Sink ... . Fleat Elementary o sy sipee Gumulative Float

Weight =~ Ash %_AN}U!’ - Weight  Ash . &u‘llpbur( Weight

1:50

1.60

1.80 -

“1.40
1,48
1 50
1.60

-1 .80

ST L0

"TOTAL

43,2

10,3

16.0

13.0

31.9
38.4
51.8
69.0

80.3

100.0- -

53.5

62.6
71.0
87.0

100.0

_:1 5 . 3,'-,“. T e LTl ,43 . 2 ! oL 1 5:_.;Y3' N

18.5 -

1.4
250
33.1

30.2

'56.8

46.5

. - o 1 O0.0 E, ,-.:"3‘95\:2 SNINT .

69. 1
741

80.3
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[N R ; : R N e fiTra
CeD e B Lol Dl -

&mumwmmm‘HﬂCmﬁk&MﬂhmmeW77x””' Size fraction gy

Lab, Noyi(s) ; - 17 '-.'8400- TR LR e A Wt % of head somple . _ 1“8.3

H ulion o ——

N - e 34 e L ey T
_"\, ‘[3} . ) 7.{7“.. e PPN Ey ety ::{_E'-\‘_?V

Specific Gravity | | FLOAT AND SINK ANALYSIS %

Sink . ..Float ‘ Elementary A e Cumulative Float Cumulative Sink

Weight ~ Ash Hx&udgb@x T Weight 'H!':Ash - Sudpbux

LT R . .és,-.s.. 144 =855 __—_1 44 D . 1ooo _:,‘...;_:.49,-2:,-._4.
1.40 - 1.45 .11. 9.2 2.0 44.7 . 17.4 64,5 57.8
1,45 1,50 | 10.6  86.3 55,2 . 21.0 55.3 €2.6
1.50 .1;60 L 1751 50.3 66.3 25,9 . 44.8 68.8
1.66 | 1.80 17.4 6.7 83,7 35,0 ' 33.7 74.8

i.80 ~ f.uU i6:3  80.3 ~ 100.0. 42,4 . 16.3 80.3

TOTAL 100.0. 42,4 __




Hat Creek Bulk Sample W77 X5 X

Wet Attrition Test and Analysis -i:




Wasnock Hersey Professlonal Services Ltd.

Wet Attrition Test

The test apparatus consisted of a cylindrical drum, fabricated to the Australian cr,
Standards AS 1661 1977, with a measured volume of water’and known amount oft of
coal, together with steel cubes, the 'whole being subjected to rotation at a:t =

[

preocmbed speed fora measured tength of time,” On completion of the test, the(nh:

" water was filtered through a specially-designed cover made up from % mm~m

wedge wireand the attrited coal then subjected to the an1y515 as laid down per*r
instructions, . ..

The tumbling time was decided by the Hardgrove Index which was determineda.
priorito the test being carried out,- A calibration’graph (also’in the Australian’ -
Standards) was provided. -,

Details i

Drum - volume capacity -~ 200 litres
Steel Cubes - 18 each edge 50 mm - -
Speed - 20 R.P. M.

Amount coal.used — 50 kgm .~ .
Water volume — - 150 litreés ...

Sl

In practice} during early commissioning of the drum, the wedge wire screen o::
was not used as a filter; the drum was allowed to stand for a short while untilaiil
settlement had taken place and the water decanted off — this shortened the time:r =
slightly and this water was colle=cted and used for the subsequent wet v

' screemng.

We have in hand a slight alteration to the dr‘i‘ving'mechahism :in s0 far as an an
additicnal.crank; which! will enable the drum to be slowly turned by hand 1o in
order* 1o facthtate ermptying.

Determined Hardgrove Indexes .

uxn o - myn o nZw o
53.9- O 49.7 56.7... .

The tumbling times frorn the calibration graph falt under the lowest point of thell.-
curve. However, in order to comply with the instructions issued by Simon <
Carves the tumbling times used weére 30 séconds in all three cases: .




Warnock Hersey Professional Services Ltd.

CLIENT - B.C. Hydro

Sample Jdentification - . Hat Creék Bulk Sample W 77 X

LAB. NO.'= 77 - 8400 .

RAW COAL SIZE / ASH DISTRIBUTION: . !

Wet Screen Analysis After Wet Attrition -

, Dry: y Cumi.r - Cum,:n Weight.
Size ¢ ‘ WE. % 7 Ash %~ Wt.. %, © Ash % (kg.) . .

4n x g0 _ _-27.92 © 26,7 .7 27.9¢ 26.75. . 1.7 0

i g _ 16,9 ¢ 84.1. 1 44.8°.% 29.5--.,,-, 7.17.

¥ x1/8" 15,85 . 42.5. & 60.6: ég.e- g 6.65,

1/8" x1 /16" & | 10.60. 52.8: & 71.2i.2 35,85 3 4,455
1/16""x 28 M i 6.33 . 57.0 ... 77.5/ o 37.6:. 2,64, !

28 x 45 M. " | 3.5 5 57.8/.. 81.01. "  88.4: - 0.118 (Suby .+
45 x 65 M v - 4,4.4 B58.,2% . 85.4. 39.4 ' 'o.{éo (Suby
65 x 100 M »4 0.70.% 56.7%.7 . 86.13.1 . 39.6¢.7 0.025 (Sub)

100 x 200 M | - 1,9 81.0. - 88.0. i 40,0 .C 0.80..7

200 M 'x O & 12, 0. . 77.9 - 100,0 .0 44,6 .7 5.06, 5

Total .° : 100,07 ~ 44.6°

(“5”’2-3 . "‘/!é? wreen




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

Sample ldentification — Hat Creek Bulk Sample W 77 X

LAB. NO,'& 77 — 8400 -

RAW COAL FRAGTIONS - ANALYSIS % = After Wet Attrition -

Size - 4% x 0. C 40 x B Bk RN e x2BM. Y x 0

Weight (kg.):: . -~ - 11.-7:. ; 7.1 ‘ - ~

Wt % Head 98,6 ¢ 27.9° ¢ 16.9 .- 82,70 7 81.2
Moisture (As Run) 710.9":,-; 17.67 .+ 16.5 -© | 8.37.° 5.9%. ¢
Ash . 40,50 . 22,0 .- 28,5 . 44.6»..{" 53,2 . ¢
Sulphar. .- 1.17. © 1.28.0=  1.27.0 1,16 i¢ _1.05 0%
Btu / 1b{ - 5,481 7,540-'.--:.::; 6,416 - 5,240:" . 4,384

DRY BAEIS i

Ash’v: 44,4 = 26,7 84,1 48.6° ©  56.53,:
Sulphurt - ; 1.31 = 1.49 ¢ 1,52 &% 1,26 = 1.12.°72
Btu / ibi 6,156 = 8,007 7 7,682 =2 10,200  4,860:50 ¢

DRY, ASH FREE BASIS

Btu /1b; . 11,300. .0 12,1541 '« 11,657 .5 11,126 510,716/ 1¢




Warnock Hersey Professlonal Services Ltd,

CLIENT - 8, C. Hydro

Samriple Identification - Hat Creek Bulk ‘Samble' LWTT X

LAB. NO.'=3. 77 — 8400 -

RAW COAL FRACTIONS =~ ANALYSIS %! - After Wet Attrition’ -

Size DA

Weight (kg.) . . 6.7 -

Wt, % Head = - . 15.8 ..

Moisture (As Run) -, 10,7, 2.7

Ash - 37.9
Sulphun ' . 1.88
Btu / 1b.

DRY BASIS i

Ash ™ in
Sblphyhﬂ*vf ;' - 1.585%
Btu / b, @ 6,556

DRYFASH FREE BASIS .

Btu /'ib, &

5,854 i

11,398 -

4.5

10.6 7
8.1¢
48.6 .

0.99 =

4,807, -7

52.9.2,
5,228 .3

11,089

(3

W x 1/8".5/:2:- 1/8" x 1/16" .11 /16" x 28M° 28M "X 45M 45 x 85M.

0.99:.¢7 1.11 i°  1.14 . .
4,886 -

4,186,° 5,254 .-

10,507, 27 10,959 % 10,500, 5




Warnock Hersey Professional Services Ld,
CLIENT - B, G, Hydro -

Sample Identification - Hat Creek Bulk Sample; * W 77 X

LAB. NO: = 77 = 8400 ..

RAW COAL FRACTIONS - ANALYSIS % = After Wet Attrition

Sizei o . 85 X 100M:T 4 1007 x: 200 M- 200M “x. 0. U 28 X 100M -
Weight (k'gl’.)_,;.j ' - 0.03 0.8" 5..1':‘_,'; - ~
Wt % Head. - 0.7 .. 1.9 . 12,0 % 8.6-.7
Moisture (As Run) ... 3.8 . 2.6 © 7 1.3 .2 - 4.0- 0
Ash . - 54,8. ¢ 59.4. - o 76.9. 53.4%,
Sulphur - 1.05 & - 1.26 . 0.62 - . :1.05“05;-

Btu/ib. it . 4,555 i 3,877 - - 4,872377

DRY . BASIS '3

Ashi 56.77 ¢ . 81,00 O 77.97 ¢ 55.7° %7

DRY,; ASH FREE BASIS .-

Btu / b, ' 10,866 10,107 = C 10,2767 ¢




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

Sample Identification —.Hat Creek Bulk Samplg: W77 X =

LAB, NO.".‘-.:}_: 77 - B400 - After Wet Attrition®

ANALYSIS. OF CLEAN COALL %" x ¥ Size Fraction!

Cum..Float 1.40. . 1.45 ©  1.50 " 1.60 5@ 1,80 -
Wt.. % (Cum.) .~ 40.2 47,4 4 59.65.-  75.0.. 88.6

W, (kg.) _ 0.5 0.5~ Q.75 0.9 1.0

As Run _
Moisture - | - ' 5.0 . . 4.5 5.5 . 5.4.° 4.8
Ash o - 10,101 12, 4., 16.0° <. 20,90 ¢ 26.7°

(WX

Sulphup 1.19 o 0.96.: 0.93 . 1.21.2 1.19.

Btu /b, i 10,274 7% 9,904 . 9,271.7% 8,5840 7,772
Dry Basis @ :

Ash’ 10,6 - 18,01 16.9. ©  22.17.1  28.0 -
Sulphur -~ : 1.25 . 1.01 '

-

0.98 1.27. ¢ 1.25.°
Btu /1b. > 10,812 = 10,368". % 9,813 = 9,070. 8,167 -

*

Dry, Ash Free Basis - g

Btu /1b. & 12,0943, 11,918 it 11,812 41,847, 11,849
Cum. Sink .
As Run:

WE. (kg.) 0.7 = 0.6. 0.5 .- 0.3 . 0.17, "
wt. % 59.8 .-

IRV

52,6 - 40.4: < 25,00 11.47.
Moisture - 4.4 = 4,4: . 3,2 . 8,5 .7 3.03. 7
Ash’ . 44,8 3% 48,7 53.4- - 61.8 .. 68.4154_‘;#
Sulphur ' 1.38 &2 1.87.057 1.86  © 1.75 7% 2.10,¢
Btu /b, o 5,701 B,1873/- 4,583 3%~ - -

Dry Basis -z

i

Ash’ s | 46,93.5  50.9 85.27. .  4.04.0
Sulphur = - | - 1.44 - 1.64,=0 -1 92 1 .8'1 A1
Btu / 1b, 5,960 - 5,373 ¢ 4,734 . - e




Warnock Hersey Professional Services Ltd.

CLIENT - B.C. Hydro

Sarmple ldentification ~ Hat Creek Bulk Sample . W 77 X

LAB. NO. -

Cum. Filoat

Wt, % (Cum.) -

wt. (kg.).

As Rug_-_f

Moisture .. .

Ash- -~
Sulphur
Btu / b, .

Dry Basis . -

Ash
Sulphur
Btu /b, ..

77 - 8400°

_ After Wet Attrition -

ANALYSIS OF CLEAN COAL /-}" x 28 M Size Fractionior

1.40.

15.5 -
0.4 4

4.3

8.7

1.01
10,436 -

9.1
1.06
10,909

Dry, Ash Free Basis @ -

Btu / ib, .
Cum. Sink

As Run<® _

Wt ""(kg.-‘) S

W, %. o
Moisture.
ASh""— 'L;‘ : -

Sulphur:.:

Btu / ib. ...

Dry” Basis«i

C Ashu
Sulphur -

Btu / lb.

12,006

2.3
84.5..1
9.3‘-
49,2 ¢
1.12.

J

4,468 - 7

54,24,
1.24

4,925

1.45

25.4"
0.6

5.1
11.5

9,890

12.1. .-

1,177

10,417 -

11,847

1.8
74.6 .=
6.4 .

55.4% .
1.14 -

4,090 =

1.50 50
27.4 i

0.7 .7

4.3
12,97
1.11

9,712 '

13.5%. %
1.16.

10,145

11,728

1.9
72.62

7.5
55.60

' 60.0

57.17° 1

1.0 1.6

5.5%. 3 7.9
18.6 .7 25,2v
1.12. 1.10. 3

8,7167 it 7,550 .

1 9. 7.(' .y - 27 N 4"
1.18 1.19 17 |
9,221:2: 8,201
11,476 77 11,294
1077‘ 1.2 2
62.4- 42 ,9% .7
8.5 5.85. 7
59.8 . 71.81.3
1.08 1,08.09



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

Sample ldentification -~ Hat Creek Butk Sample W 77 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 % 1,80 1 1,80 -
Wt, % (Cum.) . ' 4.4 7.6 3 12,07, 18.7°." 33.2
Wt. (kg.) . 0.02 0.04 0.06 - 0.1 0.2
As Run 7 _

Moisture N 7 4.5 4.4 . 2.7 2.8 2.8
Ash 8.8 1.3 . 157, 21.7 29.5
Sulphur' 0.96 : 0.87 °  1.09 - 0.96 .- 0.88
Btu /1b. | 10,607 .7 10,153 = 9,650 .0 'g,827:2% 7,670

Dry Basis -

Ash . \ o g.2. -~  .11.8 3 16.1: .©  on.3. - 30.87
Sulphur - . ' 1.0 0.91 - 1.12. ...  0.99.:: 0.9t
Btu / 1b. _ . 11,108 ¢ 10,620 9,917 © 9,081 - 7,889

Dry, Ash Free Basis ¢

Btu / 1b. 12,280 3 12,042 11,820 11,684 . 11,328
Cum, Sink .

As Run

Wt. (kg.) 0.6 . 0.5 . 0.5:. % 0.5 0.4>.
Wi, % 95,6 . 92.4 88,07 B1.3i.  66.8
Moisture . - : 6.8 3.9 . 5.7 .7 5.6% 7.5
Ash’ = ‘ 55.5 ¢ 58.8 .. 59.2-. 61.5%. % 64.9"
Sulphuri . 0.81 .. 0.8 . 0.80.  0.90,.C 0.82.
Btu /b, . _ - - . - : - - - _
Dry Basis

Ash ' 89.6°.¢  61.2 .2  62.8°.¢ 65:25.7 . 70,20
Sulphur 0.87 0.92. 0.94 ©  0.95.9%. . 0,89

Btu /b, - R




‘-' \Vornock Hersey Professional Services Ltd.

Hat Cﬁeeﬁ Bu K Sample

. ;_ '”.

gary Sl

L R N

e S

1423 D 45th. AvenueaN E.. CalgorymAiberm T2E 2P3 Tel. 276-9138

e

Sample Identification W77 X Size fraction % B
Lab. No. (5) = v+ on i T --B4- 00 - After ,Wet ‘Attrition Wt % of heod.sam_plne' 16.9
Specific Gravity FLOAT AND SINK ANALYSIS %’
Sink - - Float Elementary LT AND S Cumulative Float Cumulatwe Slnk
e Weight ...Ash 7 VSt;ulphur ” Welght " Sh-“?-,-SUIPhW“ Weight .. i..}.’ ----—SUIPM'
1.40 o 40,2 10.6 " 40.2  10.8 100.0° 32.7 .
1.40 1.48 7.2 26.4 47.4  138.0 59.8°  47.5
1,45 1.50 12,2 32,0 59.6  16.9 52.6  50.4
1.50 1.80 15,4 42,2 75.0  22.7 40.4  56.0
1,60 1.80 13.6 60.5 88.6  28.0 25.0  64.4
1:80 7 11:4 691 100.0  82.7 11:4 691
7 e 1050 '
TOTAL 100.0 32,7
A oo




Sample Identification

Lab. Ne.{s) i ation

Specific Gravity

o e T
R

Warnock Hersey Professional Services Ltd.
1423.D,45th Avenue M.ECalgary-Alberta T2E 2P3 Tel. 276-9138

1427 0 AR Avennes ME Caloory Alberte TOR 7DD Ta

Hat Creek Bulk Sample W 77 X

vy
1

Sink ., ., Eleat

P
LR

B e
LIy 3y

Size fraction

‘Wt % of head somple -

T

N

FLOAT AND SINK ANALYSIS %

i

A e
O

q
/41!

x 28 M

32.7

Elementary

7 Weight .

Ash

Sulphur

R

oo - Cumulative Float

Weight . Ash . Sulphur

Cumulative Sink

" Weight  Ash-, Suphur

1.45
1.50
1.60

1.80

.. FORM 342

RSy et b

TOTAL

10.2
19.5

4339

31.83
36.0
42,4

75.7

100.0

cry

48.1

25, 4
27.4

87.6

‘"::"‘I,S : 5 LIt

18,5

19.6
27.4

48,

1;

" 100.0

84,5’
746
72.6
62.4

42,8

Yoo

55.3
80.4
61.2
65.3

75.7

-



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

POl WE Ceinary Albnen TOE 9P3 Tol 2740178

Hat Creek Bulk Safnple W77 X - $ize fraction 28

Sample Identification

x 100 M

LabuNous) it i _77.~8400 o o on WUT - Wr% of head sample.

i ten [ Y

Specific Gravity,” FLOAT AND SINK ANALYSIS %

8.6 .

Sink .. .. Flgat . o 7 Elementary L D 5w Cumulative Float

Weight ~ Ash

Sulphur . Weight A Sulphur
-1 e

Cumulative Sink

Weight . ;.. Ash-.

Cras0 T ale el T “a4 el
1,40 1.45 - 8.2 15.4 7.6 11.8
1.45 1.50 ‘ 4.4 285 | 12,0 1 6;_::1:\
150 1.60 . 6.7 33,4 48y oo.a
1.60 1.80 425 0.8 38.2 ' 80.4
1.80 ‘ 66.8 70.2 100.0  57.0

RO

TOTAL 100.0 57.0

e B

(IR S cah e [T

< FORM 342

s EEAS LA

- "L"i OO.VOW

95.6
92.4
88.0
81.3

66.8

57 "‘O [,

59.2

6G.7

62.6

65.0

70.2



