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HAT CREEK PROJECT
NOTES_ON_THE WASHING TESTS
AT PIRTLEY ZNGINFERING (CANADA) LTD,;
CALGARY

Three samples of coal were taken from the Hat Créek
deposit by means of a 3 £t dia churn drill. The samples were
takén from three different areas and were chosen from bore-~hole
data to represent a range of qualities, particularly catorific

values (See Table I).

TARLE I
. Calorific Value Btu/1b E

SAMPLE Intended Actual Actual Agsh Content
_ (20% HZO) (20% H,0) (Dry basis) (Dry basis)

A . 35C0 %, - 4700 56870 50.7

‘ : ' 2 .
B | 5500£%7g 5300 7820 ‘ 34.1
[
Cc BSOOngQ - 6900 : 8710 29.7

Sample 'A' represents a bad section of the deposit.
~ﬁ¥ "~ Sample 'B' represents a *typical?! section of the deposit;
Sample 'C' represents a good section of the deposit,

Due to the éonfiguration of the deposit, it appéars

S

i&that Sample 'A' was taken in a salient of the deposit near the

xbutcrop and consiéts of the top layer, but may not be representa-

tive of the top layer. Sample ‘B' was taken at a point furiher
into the deposit and contains the top layer and probably sonme
of a lower layer, and the same applies to Sample 'er.

As the coal was churned out, it was placed in 40-
gallon ﬁetal drums. The individual drums were, therefore, not

repreéentative 6f the particular bulk samples. In order to

homogenise the individual sample, all the drums containing the

%
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parficular sanple were tipped in a long pile and mixed using
a §d3 front—ena loader. An inventory of the drums of coal is
given in Appendix I. |

IT MUST BE REMEMBERED THAT THE SAMPLES ARE TAKEN
PRCM THE TOP LAYZRS OF THE DEPOSIT AND DO NOT REPRESENT THE

BULK CF THE COAL WHICH LIES AT DEPTHS GREATER THAN THE LAYERS

A P Y [P

SAMPLED. — Mor S ‘afﬁx‘

WASHABILITY DATA

Size Analyses and Ash Contents

Appendix II gives the size analyses of the coals
crushed to_minus 4 ing and the prOpertiesrof fhe various fract-
ions. It will be noted that in all three samples the ash con-
tent increases with decrease in size, and so ddésf the calorific
values. Splphurs are erratic but tend to be highest in the
minué 100 nmesh material; The higher sulphur values (say over
1.1% will probably give too much sulphur per lothu to be:ff’;iﬁé =
acceptable for power stations due to the pollution laws. o

It is inadvisable to pay t00 nmuch attentipn to the
sizme analyses because the gsamples were obtained by churn drill-
ing and are unlikely to represent the size grading which would
be cbiained under orthodox mining conditions.

Birtley carried out washablility tests on the 'A' and
'B! sampleg at sizmes, 4 ins - % in; % in -~ 2BM and 284 - 1CQ0MN.
Lifficulties were experienceﬁ due to the ccal disintegrating
caused probably by the repeated wetting and drying during the
testé; The resultant curves were not "normal”. It was therefore,
decided to take fresh increments for each density separation.

The resultant curves were still not "normal’”. Dr. Simons,
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F. Harvat and G. Armstrong coulid not explain these curves,

neither could Dr. Chaumbury, the coal preparation specialist
enploysed by EBASCO., Actually, the explaination is simple and

‘is made quite clear if the yeild is plotted against the specific
gravity. The curve represents a three component material.;ﬁSee
Plate ‘I}v. The 'X' section represents. the coal which is approxi-
mately 67%; the 'Y' section represents an intermediate material
with a density about 1.8/1.9 present to about 24% and is probably
the clays; and the 'Z' section represents the stone with a density
of plus 2.1 which is presenf to the extent of appro#imately 9%.
For the smaller sizes the clays and stone are not so clearly
separatedc Similar data for the 'B! sémple is plotted on Plate
II from the data given in Appendix YII. Recause of the lack of
undetstanding of the shape of the curves, float and sink tests o

were not carried ocut oh sample 'C',

Washing Tests

The pilot éens& DSM dense medium cyclone plant is
descriﬁed in Gordon Armstrong's.Reportt an& a schematic diagram
is given in Appendix IV which gives also the washability data
and curves and the analyses of the ccals after the raw coal had
been crushed to minus § in and ths minus 284 removed.

The amounts of minus 28M in the three samples were as
foliows:~ _

Sample A  19.4% with 50;8% Ash

Sample B 2.7% with 49.1% Ash

sample C  18.6% with 3613% Ash

¥r. Summers of EBASCO stated that:-
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28% of the deposit was worge thar sample At
70% of the deposit was worse than sample 'B'
10% of the degposit was better than sample 'C!
A precis of the percentage Ash, Yields, and: percentage

neér'grévity is gilven in Appendix V. It will be noted that

the near gravity material is not unusual - it is only the glay;jﬂl??3;

-

which presents troubles. Jpxi‘{l-?;”‘?f»"fl;:f;ﬁ;fl w57qf ﬂ;; g
The three coaléﬁére entiréif difféfeném;nd no cbfﬁéd&i::'

%on is possible on thé basis of ash and specific gravity, ie

the three coals could not be ﬁashed together without accepting

a wide variation in the ash content of the c¢lean coal.

Coal A separated at 1.4 S.G, would give 15.7% Ash (db)
B separated at 1.4 S.G. weuld give 14,2% Ash (db)

C separated at 1.4 S5.G. would give 11.8% Ash (db)

Coal C separated at 1.55 8.G. would give 15.0% Ash (db)
B separated at 1.55 S.G. would give 21.4% Ash (db)
A separated at 1.55 S.G. wotld o440 25.2% Ash (db)

Washing Tegts

A preliminary washing test was carried ouvt on the

' 15th June, using Sample *'A’, and cutting at a spéﬁi?ic gravity
of 1.4, The results available are given in Appendix VI fronm
which it c¢an be seen that the raw coal £ in = O in contained
45.5% ash. 55,0% oflthé coal was $in -~ 284 in size and was fed
to the D3M cyclone to give 52.4% yielé with an ash content of
14.3%. From the washability curve (Apﬁendix IV) one would

have expected a 28.6% yield with 15.7% ash. The increased

fovennsns
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yield at a iower ash content indicates that either the sample
taken for washability fests was not representative of Sample
'A' or that the weikhts taken during the test were not accurate.
When the full data is available, this test must bé reconsidered.
A jarger scale test was carried out on 16th Juné,
again using Sample 'A' but cutting at a specific gravity of
1.65, The available results are given in Appendix VII. It
will be noted that the raw éog}J% in - C in contained 54.5%
betwesen § in = 28M which whénnfed to the cyclone gave a 69.2%
yield'df cleéu coal with an ash content 27.6% Ash (corrected
later to 32.5% Ash (dry basis). The curve in Appendix IV shows
that at specific gravity 1.865 the yiela‘should be 59% with an
ash conient of 34%. Again there is a discrepancy whichrneeds
explaining when the full data is available. ~
ﬁuring the test, the material over 2} in x 2% in
was broken by hand and fed into the undersize at the foot of the
elevator discharging into the § in hole trommel sereen,
Difficulties were experienced due to clay clogging the-jaw
crusher and later the curved screer and aiso the trommel, des-
pite the fact that water iancing was used cun the screens-.

The ‘impurities in the raw sample were of several types

-varying from sandy lumps {(which disintegrated easily in water)

through plastic clays to firm shales énd some sandstone.

The circulating dense medium becﬁme progressively
more viscous as the clay content builg; up during the test and
finally was as viscous as a multi—grad;:motor car oil.

The troubles due to clay were expected from a visual
examination of the raw coal, but I have never seen the circula-

ting medium become so viscous as in this {rial.

Fovenne



There is no doubt that if wet cleaning is to be adopted, then
some method must be found to reduce the clay before the coal
enters the washery.

An ad hoc test showed that some of the clays sank in
liquid density 1.6 and floated in liquid density 1.7,

| The cut point for the second test was 1,65 specific

gravity which was therefore a rather unfortunate choice.
Samples 'B' and 'C' will be washed aiming at a2 cut point of 1.53
specific gravity.

The problem of the c¢lay was accentuated by having teo
crush to minug £ in which was the maximum size which could be
handled by the DS 14 in diameter cyclona., Consideration should

be given to the use of a dense medium bath process which could

2

&L&‘W“

: HW Ay
handle say lumps up to & in in size. szﬁgﬂgv(gmﬁﬁ
U=, A

,sticking to the scraper coaveyor blzades, but it may be possible -~
to overcome this by water jets); Wemco drum (probably have |
trouble with the clay sticking to the reject lifters and the
drainage holeg and gaps would become clogged), and thersame
would probably apply to the Drew-boy. The Loess Shallow bath
may be applicable although it may have the same trouble as the

Tromp but to a lesser degree. The Ridley-Scholes process is

another possibility but may not be available in large enough units,

this needs checking. It must be remembered that the samples
at Birtley may be worse than would be the case ai Hat Creek.
The coal obtained by a churn-bit and was loaded into %éLgallbn
drums which then had a rough passage to the Birfley s plant

and the clays may well have been "worked" due to the tossing

PR L PN -
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and turning of the}?rums. There was also a time lag which
cobvicusly Woul%}gigrove conditions.

Other possibilities for removing ciny before the washery
include:~ , |

Erupp Siebra Crusher - sereen - gtandard unlt about
5¢00tE/n. This would renove some of the clay but exactly how
affective it would be im problematic. It is pecessary to seelék
this equip nment in actiomn, -

‘ High=-pressure water jets playing on the coal as it

rasses pver a fine scredn., There woilld be some loss of coal and
also o clay—-slurry problem.

The use of atritors such as ar@ used for removing clay

fyom haematitic particuies. These could be used in conjunation

with the Siebra secreen or the high-pressure water jets. .

Effect of Cleaning on Ash Fusion Temperatures

Reducing the ash content of the coal can affect the
fusion temperatures. if during cleaning the Silica and alumipa
2ye renoved, the'clean ceal will have a lower ash fusion than
the raw coal. If on the other hand, Sodium, Calcium, Magnesium
or iron impurities are removed, the clean coal will have a
higher fusion temperature. |

A general ratio is:—

810, f 31203_
FGQC%”¥&E%O + HgO
The higher:thiés ratio, the higher the fusion temperatures.
Bowever, it must be remembered that pulverised fuel is not a b
homogeneous material and consists of discrete particles. The

individual particles may have § low fusion temperature and

Y SR



if there are gufficient of these presgent they could give
clinker and "bird-nesting' problems in the boilers, although
the ash fusicn of the mixture is relatively Migh

Ash fusion temperatures determined by EBASCO showed,
as would bhe expected that the removal of clay reduced the ash
fusion teaperatures. However, the Jlowest temperature was 2200°F
(121000) which is on the border of what the CEGB-wouid accept
in the UK. They accept down to 120000 but nernuaily stipulste
1250°¢,

Ash fusion tests carried cut on the 'A', *'B' ang 'C!
samples are reported in Appendix VIII from which it can be seen
fhat only gsome fractions ol Sample *A' give critical ash fusion

temperatures.

DRY CLEANING

No one appears to have given consideration to dry-
cleaning the coal, but size grading and washabilities are being
determined on the following sizes:—

+ 4 in; 4 in - 2 in3; 2 in - 1 4n; 1 in - 3 in: }

$din = } in; }tin -~ % in; & in ~ 1 mn

This will give the basic data for decid.:ing whether
or not dry“cleaniné is a practical proposition.

The size range for dry cléaning is 2 in to 1 mm but
it may be possible for the larger coal + 2 in to be treated in
a dense medium bath as previcusly mentioned. Another difficuljy
would e the size of units = the largeét standard unii has a
capacity of about 20 t/h on 2 in ~ 1 in coal and the capacity

is smaller for smaller sizes.



CONCLUSION

1, Samples 'A', 'B' and 'C' are indicntive only of
the top layers of the deposit, Coal Ifrom greater depths may
be different.

2. The only difficulty in washing the Hat Creek coals

is due to the'clay content. Otherwise the coals could he
washed very efficiently using dense medium type washers,
3. The problem is greatest in fréating the coal of the
type represented by the 'A' sample. It will Le interesting to
se2lthe Pesults of the tests on the 'BY, and 'C*' samples. It
is to be expected that there would be less difficulties in

washing these. ‘

4, Sizing and washability data isrrequired to assess the
applicability of using dense medium baths and/or dry cleaning
processes. This is already in hand.

5. The péésihlity of uging the 3iebra crusher/screen
should be further investigateds;

8. The clays appear to have a density of plus 1.5 and
less than 2.0



AP PeRDr |

W %M{ALO~ ..

B, L. HYDRO

- SAMPLE INVENTORY

, OTTAWA - BARRELS FOR PLANT BARRELS
BARRELS REC'D BARRELS SHIPPED WASHABILITY WDRK BARRELS IN STOCK

SAMPLE A" 179 50 _ 12 8o - - .34
For detailed
washability

SAMPLE B 138 50 2 ot 76 .
‘ done For plant wash
yet - and detailed

. washability

SAMPLE ¢ 1ho © 50 o120 ot 72
: : : ' done’ . For plant wash
"~ yet . - -and detailed

washability

Birtley Engineering

Subsidiary of Great West Steel Industries
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- B.C. HYDRO ~ HAT CREEK PROJECT

HEAVY MEDIA AND WATER CYCLONE

Plant Washing Procedure for Sample '"A"

Since the "A' sample contains appreciable quantities of plastic. clay
material,_some modifications will be necessary to ensure that all the clay

enters the plant as 3/4'" x 0 feed.

1.. ~ The grizzly screen 2 1/4" oversize c!éy will be picked manuaily; placed
in buckets and introduced, during the plant run, through a 3/4 screen_géabik
to-the-28 mesh-sieve~bend-destiming gizgait., ’ o &Fk*j
L - : ik,
2. The-3/h”7tromme¥ oversize (i.e. 2 1/4" x 3/4') material will be water

lanced to ensure thét the crusher is not clogged. This material plus
Qater will be recycled as usual via the bucket elevator and trommel
screen to the desliming circuit. ' ‘

: , i - : '

3. Water spray witl be necessary at the grizzly discharge chute and the

' bucket elevator discharge due to the poorer flow characteristics of
the wetted coal.

L, The water cyclone overfiow will be cut at 65 mesh on the rapped .25mm
sieve bend. The underflow will be discarded as tailings directly to

the static thickener as will the water cyclone underflow.

Special samples, in addition to the usual over taken for a piant wash,

are outlined as follows. -

i H.M. clean coal rinse screen underflow.

2 H.M. refuse rinse screen underflow.

3. .25mm sieve bend underflow.

h Static thickener overflow {(clarified water).

5,1 S/i . F(PL"‘" ﬂn,\:.:_w S i {}‘U‘{—'\-”é 6(’,‘\"‘"‘
B P .

Birtley Engineering
Subsidiary of Great West Steel Industries
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Plant Washing Procedure for Sample "'W' (con't.)

We do not intend using flo;culénts for this run as it.is anticipated
‘that research tests‘will.ba.condﬁcted by B. C. Hydro on these samples. This

should be discussed at the meeting Wednesday, June 16th, 1976.
Usual samples taken during a three circuit plant run are:-

- =H.M, Feed, Clean Cpa],_Sha]e '
-Water Cyclone Feed, Overflow and Underflow
-.25mm Sieve.Bend Overflow '
~Thickening Cyclone Feed, Overflow
-Froth Flotation Feed, Cohcentrates, Talls
~Filter Cake |

Birtiey Engineering

Subsidiary of Great West Steel Industries
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Re: 3/K' x 28 Mesh Washability

The washability results for samples "A' and 'B" proved unreliable
throughout the size ranges 4'' x 1/4", 1/2" x 28 Mesh and 28 Mesh x IOO'Hesh..

. This unre]iabil?ty stemmed from the breakdown of the coal during the

fioat-sink process causing an undue amount of material reporting to sinks at

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

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

ified float-sink on raw coal crushed to pass 3/h"' and screened at 28 mesh for

3/ x 28 Mesh size.

“comparison with the Heavy Media plant circuit .which would be conducted at’

Five representative samples of 3/4" x 28 Mesh coal weretaken and each
floated at one liquid in the §5.6.'s of 1.40, 1.50, 1.60, 1.70, and 1.80. The

weights and ash contents of each float and sink were determined. These values

of Samples A, B, and C.

were then calculated as normal waghabi]i{y data and the curves drawn for each

Birtley Engineering .

Subsidiary of Great West Steel Industries
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B C HYDRO  SAMPLE (A) RAW COAL 7366  3/4% X 28

~-DIRECT~~ . ——CUM FLOATS--  --CUM SINKS-- +-0.1 DISTR

S WT> CUM WT> . SINK WT _ R
S.G.  WI>  ASH> ASH TT ASHTT WT> ASH> .ASH> WT> ASH> S.G. WI>

b 2. .3 4 5 6 . .7 8 9 10 i1 12
1.40 28.60 15.70 4,49 4.49 28.60 15,70 46;3? 71.40 64.95 1.40 0.00
1.50 14,20 36.50 5.18 9.67 42,80 22.60 41,19 57.20 72.01 1,50 ;4.@0'
1,60 9.90 53.50 5,30 14.97 52,70 28.41 35.89 47.30 75.88 1.60 22.00
1.70 12,10 67.50 8.17 23.14 64.80 35.71 27.73 35.20 78,76 1.70 20,40
1.80 8.30 78,00 6.47 29.61 73.10 40.51 21,25 26.90 79.00 1.80 b;qp ;
9.99 26.90 79,00 21.25 50.86100.00 50.86 0.00 - .00 0,00 1.90 0.00

BIRTLEY ENGINEERING -
: 15/06/76 -

.. SIZE ANALYSIS: -%"Raw Coal ’ -
Fononon | WTA R | S, ?u'}M/ c;:s?/ \ | ' ' o .
R . E(j'(} VA . L[' . e .4} ’ [[ . ' - ..’
3% 28M J 216 Ho.o| 87 | do.0 _ acld

1 30(:, L .r’ r AS"}’-‘-G NAE . o - ) ﬁ(:’{

- 190 |zo.c | o) porc | pza | | .

28M.x 0 (./ AR R EAl ko | ot
19 Sog|/ez.c| {ho | A




B. C. HYDRO
PROJECT: Hat Creek Project

Head Raw Analysis

'SAMPLE oADMY R.M.% ASHZ © v.M.%2  F.C.%  BTU S.G. H.G.1. EOM  S.2 5.6,

HAY Air Dry ) | X - - : | |

" Basis 21.1 9.9 k5.5 - 23.2 " 21.h 5136 1.75 63 28.6 0.99 2.66
50.5 2507 23.8 5700

7366 Dry Basis

Birtley Engineering

Subsidiary of Great West Steef Indusiries
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\ BIRTLEY ENGINEERING .(CANADA) LTD.
X COAL - SCIENCE & MINERALS TESTING
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30 40 50 60 70 100" | ADIT/SEAM NO|SAMPLE 'A' 7366 3/4 x28!
" ASH CONTENT % LDATE JUN. 15776
f.2’ | SIGNED K )b{ Lav




B C HYDRO  SAMPLE (B).RAW COAL 7368  3/4% X 28H

~~DIRECT -~ | ——CUM FLOATS-~  ~-CUM SINKS— +=0.1 DISTR

: WI> CUM WT> SINK WT L : _
S.G. WI>  ASH> ASH TI.ASHTT WT> ASH> ASH> = WI> ASH> S5.G. WT>

b2 3 4 - 5 6 7 -8 9 10 11 27
1.40 40.90 14.90 6,09 6.09 40.90 14.90 28,2 59.10 47.72 1,40 0.00
1.50 16,80 30,40  5.11 11,20 57.70 19,41 23.10 42.30 54.61 1.50 30.30

.60 13.50 40.00 5.40 16.60 T1.20 23.32 17,70 28.80 61.45 1.60 24.20
3.70.10.70.48f60 15,20 21.80 81.90 26.62 12,50 18.10 69.05 1.70 13.00
1.80 2.30 63.20 1.45 23.26 84.20 27.62 11.04 15.80 69.90 .80 0,00

9,99 15.80 69.90 11.04 34,30100.00 34.30 0.00 .00 0,00° 1,90 0.00

'BIRTLEY ENGINEERING

S = o - 14/06/76
T GIZE ANALYEIS e B Coal |
e | W | RM| e TN AR | |
ﬂ%&zmwiffj ‘2.8 | 277 Q?; %77 . | .V;“??gig
7723 1 34311731343 | Ad
| 2.9 iz \ g2 | pore | 302 - | ) o
.22M.x0 79 J?/l fo7.0 3_5{—7— : - C- &a;..,wﬂ



B. £. HYDRO
PROJECT: . Hat Creek Project

Head Raw Analysis

. | o , . : © ASH
SAMPLE - ADMZ . R.M.%Z  ASHZ  V.M.% F.C.% BTU 5.6, H.G.I. EQM 5.% S.G.
ngt Afr Dry  19.8 12,5 30,3 29.9 27.3 6819 1.57 39 38.0 0.93 2.62
Basis ‘ | .
7368 Dry Basis 34.6 34.2 31.2 .. 7793

Birtley Engineering

Subsidiary of Great West Steel Industries
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\\ | \\_\ - d BIRTLEY ENGINEERING (CANADA) LTD.
—T ‘ T COAL - SCIENCE - & MINERALS TESTING
0 , \ : o _ . [ CLIENT B C HYDRO
o 10 20 i@ .- 40 @ 50 . 80 70 . 80 30 100 ADIT/SEAM NO.JSAMPLE 'B' 7368 3/4"x28W
, " ASH CONTENT % ' o ' - loaTE JUN. 15/76
22 2 2.0 -9 8- vy 16 s  ba 3 12 SIGNED K. M. Lav

SPECIFIC  GRAVITY
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- B C HYDRO

SAMPLE (C) RAW COAL

7370. 374" X 28M

WT> _.

2

- ~~DIRECT-- | -ICUM FLOATS—=  —-CUM SINKS— +-0.1 DISTR
S | WT> CUM WT> | SINK WT - . |
S.G.  WI> ASH> ASH TT ASHTT WT> ASH>- ASH> ~WI> ASH> S.G. .

- r > 3 4 5 6 1. 8 9 6 a1
1,40 65.90 11.90 7.84 7.84 65.90 11.90 19.06 34.10 55.91 1.40 0.00
1.50 10,20 29.80 3.04 10,88 76.10 14,30 16.02 23.90 67.05 1.50 14.30
1460 4,10 43.60 1.79 12.67 80,20 15.80 14,24 19.80 71.91 '1.60 7.80
1,70 3.70 63.40 2.35 15.02 83.90 17,90 11.89 16,10 73.86 1.70 '8.10
1,80 4.40 69.50 3.06 18.07 88.30 20,47 8.83.11.70 75,50 1.80 0.00 _
9,99 11,70.75.50 8.83 26.91100.00 26.91- 0.00 .00 0.00 1390 6.00°
"-BIRTLEY ENGINEERING
- 14/06/76
- Size AMALYS!S -2 eawcmﬁ -
{ size FRaC| Wt | RMYe | ASHL c,:'r/ Z‘:ﬁ"}
ﬁ{ 3‘4)‘123"? S’I.ci‘ 2 1.2 ?,0:6 '%I."I be cedf
; )4 2t Bl ] 26 Ad
‘_Q?ch) !%J (F.oo{ 94 }@zi .222 aih
y [4.¢ 263 | b {28 ad



-27.7

S T SR ' & € ‘S
8, C. HYDRO
PROJECT: Hat Creek Project
Head Raw Analysis
| _ . ASH
SAMPLE ADMZ R.M.Z ASHZ V.M. % F.C.x .BTU  S.G. H.G.1. EQM S.% 5.G
"'C'“ Air Dry | ‘ : _ o | . "
Basis -10.0 20.8 21,9 729.3_ '28.0 6942 1,58 h3 29.2 0.57° 2.75
7370 Dry Basis | 37.0 35.3 8765

Birtley Engineering

Subsidiary of Great Wast Steel Indusiries
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‘ \ Y BIRTLEY ENGINEERING (CANADA) LTD.
—R COAL - SCIENCE & MINERALS TESTING
\ CLIENT B C HYDRO
109, 50 20 30 40 - 50 60 .70 80" 20 100 | ADIT/SEAM NO.| SAMPLE 'C' 7370 3/4 x28M
' ASH CONTENT % ' : | DATE JUN 15/76 5
22 21 2.0 19 18 T 16 - S, -3 ‘12, | SIGNED K. M. A2V

SPECIFIC GRAVITY



RAW _CCAL CRUSHED TO =

APPENDIX V

7

in AND SCREENED AT 28M
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HAT GRERX PROJECT

e

At the present time the project is in the comecepiuel design
stage fori-

1, An opencast pit to produce up to 12 willion tons per
annum;

2. A coal preparation plent to have a beneficiating
effect on the quality of the coaly

3. A 2000 megewatt power station to be supplle& w1th
coal from the opencast pit,

This is Stage 1 of & plan subsequently to produce a further 20
nillion tons per amnui of coal from a second opencast pit which would -
supply a 3000 negawatt power statlon° Jou -

The proaact has bsen devised by thezBrltleh Columbia Hydro Board .
who own the mineral rights of Hat Creek,” {oal rssources at Hat Creck
are considerzd to be of the order of 500 million toms in Pit 1 and 3000
million tons in Pit 2. The coal qeam is thougit to be 2000 feet thiock
and has been proved in g considerable™ quber of diamond bore core holes
to depths of 1600 feet. (See Appendix 1)\\

The BC Hydro Board have called in Integ»Ebasco (2 joint Cenadisn.
fmerican econsuliancy firam) for the power station study and PD-NCB to
examine the wiﬁing problems, PD-NCB have enlisted the services of Wright
Engineering of Voncouver to assist. /j;\wf | ffmfwyx

Dolmage Campbell and Associates (Loring Leboratordes Limited) and
Commercisl Testing and Engineering laborvatories, Vencouver, have Deen
responsible for the initial lsboratory ansa Lygeu of the borehole gores L 4

JoSe o oy

end Colder Associates have acted agsgao— echn;cal Conﬂultanus. “!; ﬁf;|_;'

a'u:;

Following initial tests by the B1rtley Erglneertng (Canada) Ltd,,
Coal Science and Material Testing Loboratory and the NCB Corex Laboratory
on small sanples taken from 2" borehole cores and supplied by Dolmage
Campbell, BC lydro asked for pilot scale tests to be carried out on one
quality of ccal, This was subsequently modified by Ebaesco and PD-NCB
to the following three gualities:-

e

& T

;,A,,&.

1o 3500 Btu (at 20 moistuve besis)  TE75 4.
o

20 5000 Bitu ( nou i n ) E3EA

30 6500 Btu ( CIRY 5] " ) (f" £ o

to establigh what Deneficiation wovld result on washing,

These tests included the requirements for:-

1.  Washability data on each sample;

2o A pilot plant wesh wiith welght and
& &

ash balenee;
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3e Combustion tests by the Canadian .
Combustion Research Lobo“atOﬁy in
Ottewa;

Le A pntrograp vic gnalysa to be’
carried out by the Canada Centre
for Mineral and En -ergy Technology,,
Ottawa,

BC Hydro requested that Birtley Enginsering (Cdnada)'Ltd,, should
carry out tests 1 and 2 and be respon51b76 for the despatch of samples
for 3 and L.

PD-ICB were requested to nenitor the procedures carrled out by
the Birtley Englneerlng Testing Laboratory.

Hr. G. Armstrong, Deputy Chief Scientist, Scottish Area, Nationalr

Coal Board, was seconded to FI-NCB for a period ¢ 2 weeksg o monitor
this work in Calgary, Alberts, Canada, where the Cosl Science and
¥aterial Testing Lsboratories .cf Birtley Engineering (Canada) are
located, g
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Termg of Refevence Tor G, Armstrors

A

The following terms of reference were drawn vp by PDNCB and
together with o general summery of the project ware a&acmssea‘hy iy,
S. Brealey and myself at a briefing meeting held at Enfield, Hiddlesex,
England on 27th May, 1978, ' '

The terms were:~

1+ To discover the gtandord methods uued.by Birtley
Engineering in their tests;

2. To assess the qualliy of the equipment usad by
Birtley Engineering (Canida);

3« To assess the proficiency of the staff;

4e To assess the standard of the sysiem of recording
and calculation of resultss

5. To report on the hasis of the Suazﬁar&s adopted, ..
dry ash chv, air dried, ete,

6, An assessment of the reliability of the resulis;

7. The traiping of ¥r. Nick Krpan (nrlght Ex;
Sandor Engineer for fubture monitoring of
&

8. A conclusicn on overall washing ﬁrmqpentu; rossible
processes, and likely yields,

Consequently I flew out %o Calgary on 31st Hay

and after o preliminary
discussion with i, Krpan, visited the Birtley Enginsering Laboratory on st

June, 1976. The laboratory was subsequently visited
inclusive.

94

aily vntil 9th June

Terms of Reference for Birtley Ensinaering

Hy twe main contacts at Birtley Engineering were:-

DIr, D, Symonds,
Hanager,

BW“Lihf Prginesring {Can
a
and

ir, ®.J, Horvet,

Hane o, :

Coal Science and blﬁerATs Testing Laboratory,
Birtley Engincering (Cenadn)

The involvement of this firm was exple
testing and despatehing ssmples as per the

WP e

e R S e
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They were interesbted in the engincering of a coal preparation
plant of suitable design but T have no koowledge of any dirsct request
from B0 Hydro to Birtiey Engineering for this,

JTI «?

Coal Scicence and Yaterials Testing Laboraboyy

There are four staff, the only one qualified as an essayer is
¥, Horvat, the Laboratory Manager, ASTH methods of analysis end sempling
are uscd as laid dovn in the current yvear book of ASTM, These methods
differ in minor detail to BS methods of analysis in SQmplinﬂ but are of
no significant consequence, although British and Morth American terms
for moisture can be confusing,

North Anerican Tern ' British Term’
AMr Dried Hoisture Loss on Alr Drying
Residual loizture Adr Dried Hoisiture
Total Hoisture Totsl Moisture
em s . . o, .
, Bauilibium Moisture . Deied at 30 € and 705

‘RH (MNCB Stendard)

The staff not qualified, are competent in their Jjob as far as I could
judge, However sn error in yeporting & calorific value as Biu's when fhe
result was in cals/gn was wade prior to my arrival. Resulis and intermediste
weighings, elec. are recorded on worksteets appertaining io each sample, the
standard method of most laboratoriese

The semple preoaratlon labora%ony and pilet wash plant is operated
by 6 industriel staff supervised by & senior sampler who iz responsible to
¥, Horvat, One at leagt of the samplers had had only a few mecnths experience,
The senior sawpler during my siay was off sick but this wes a recent event
and the flcat and sirk work was being sunervised by one of the othsr
semplers who also zcts as the pilot wash cporator, and F, Horvat's
second-in-command.

c‘i"

erv
plan

Screening is done by spreading the coal over .a suspended 8' x L' wire
mesh screen for sizss domm to /8", Below 1/8% i,e. 6 mesh, a sbandsrd 8®
screen using either hand or Rotep maching scieening is LtLl¢Seﬁ;

Two crushers are ava;guule, one & 5% x 3
dovm t0 £ x 0 and a 6" x 8% jlsw crushevr (part

crushing “down to 2 ox 0,

" Jaw crusher for crushing

of the pilet wash plant) for

L% ¢ 0 samples are ground to below 40 mesh 3in a Cornzill (& grinding
plate rill) and the 10 mesh samples to below 60 mesh in g Holmss pulveriser,

wr cone and gusrtering or by means of
ingle stream feed,

e

Saxple bulk reduction is by eit
2 stainleas steel Jones Rif{le with s

noj-

"y 0 £Y slot riffie with 16 divisions

" x 0 3/8" giot riffle with 24 divisions

o

(RS metheds require 2% times top size)
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¥loat and sink smalysiz is carried out in organic media in
containers; il.es
2 paterial in 20 gailon drums conteining
Ancer:al basket with 4% perforations

24.28n waterial in 2% gallon druns containing
an internal basket with 60 mesh gauze

Minus 28 mesh is carried out in 2 litre
separating fumnels, - -

The organic solvents for correct gravity medium are in various
proportions of media, below:-

Specific Gravity 0.78 I0SOL
1 " 1,62 PERCHLORETHLENE
" " 2,20 CERT T GRAY
(Di—bromo~ethane)

Thess are used in prﬁxerencn to bengzole and inorganic media because
of the claimed °qua¢ evaporation rates for all fluids, (Where the fluids
have unequal rates difficulties arise in maintaining constant gravities
of mixed fluids, i.e. in the 1,30 sg. to 1.55 s2. range)° The gravities
are checked prior to each charge of run-cf-mine coal,

The semples, after flozt and _sinking ere dried off on 2 42! x 42°

heating pad maintained at 95 F (35 ‘¢) - high grsvity meberial is washed
witn X0SOL prior to drying.

Saxple weights are recor ded on vork sheets and a simple identification

code used for processing samples through the sample prep ation and
washability process,

n

This part of the laboratory had a general air of dirdt and untidiness

and was not to the standards maindzined by NCB laboratories, The float and
sink eguipment was only the basic essenbials. The ¥CB system of down-draught

benches was discussed with P. Horvat andg an offer of Jetailed drawings of

an NCB Ploat snd Sink Bench was accepted, Neveriheless this laboratory has

consideraeble experience in washability float and sink testing as it is
currently doing work for both Canadisn and North American ccal companies
other than the BC Hydro, A4 comprehensive report for the Kalser Coal

Company was competently reported and the results of float and sink analysis

moanlnr”z* while I was there,

Pilot Wash Plant

The feed to the pilot wash plant 5.7 tonns
coal but the cyclone in the asavy media cire
with £7 x 28 mesh snd the weier cyclone 28 x
at 63 mash, Overflor from this eyclonz snd un
bend con be treated in a froth flotabtion plant

agnetite) can only deal

with an effective cut-off
tow from a 0,25 mm sieve

» passzd to a thicksner,

Appendix 3 shows the basie Birtiey Engineerimg wash test, Ina the
case of Hat Creek coal, the system will be modified as followsi-

a1y hour deals with 2" x 0




i
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o Flus 2% materdel rewmoved by the 2" x 2" wire mesgh
grid, if stone o cc:ls will be brcken end added
back througn the grid,

2, Bentinitic oleys +2" and 2% x o' will be removed and
added back by hand, throtgh a 2% wire mesh after the

rg&arv sevess { 3} but prior to the 28 mesh sieve bend

e Should bentinitic clay lesgss than 3 ¢ gause problems
with the crusher, = high pressure Water lance will be
used to wash the clay inte the washery systenm,

}..u

It is not the intention to use the froth flocation
ylant during the pilot wash of the Hat Cresk goal and
therefors underflow from the 65m sieve bend (6) and
overflow from the primery wmter cyclone @é) will be
retained by the thicknet 8},

(:) nurbers rrfrr to the Test Plant flow shést in Appendix 3. The
plant is compact and capable of good control by an experienced operator.
Dense mediun control is by densilty meter nmeasurement of the magnetite
concentrations, Sawpling polixis are satisfactory,

Y bad hoped %o ses the slant onerating and sampling being conduchted
but this was not possible because of the pos»nonemenu of the Test Wash of
'AS Samplé until at least 17th June, 1976.

he efficien r“ of washing is calculated on a plant feed/product
balance on both & welght and ash sontent basis,

Tha cut point can be mainbtained at any level between 1.3 and 1.8 sg.

gravity and the actual point will be selected on the basis of the results
of the Veshability of A B @nd ¢ samples,

Regults

During my stay the fellowing resulis became avallable:~

Run-of-mine crushed o $" x 0

50.5% dry ash 5700 dry Biu (4560 Biu @ 20% moisture)
Washability deta on A Table (1)
§§E§§fm§ ~ Head Rew

3464 dvy ash 7793 dry Biu (6230 Biu @ 207 moisture)
Sample C ~ Ieed Raw

27,70 dry esh 8765 dry 3tu (7010 Bty @ 20% moisture)

A modified woshobility on Samples A, B and C (Tebles 3, 4 and 5)
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Comments on Data

The results on the washability of Sample A indicate certain
anomolies which make reliable interpretation of the data impossible,

i.e, Por g given specific gravity renge, the ash
varistion between size rangesis coﬁsiﬂnrably
eater than T would expeet, fdo_lulonallu 1T the
" x 28 mesh size ronge is exsmined there”is an
ebnormal distribution of float material in the
- gravity ranges below 1.60 sg. These points can
be examined in Table 2,

Por these reasons discussions took place with D, Symonds, F. Hdorvat
and myself on 9th June and general agrzemant was reachsd to recommend to
BC Hydro to wodify the float and sink procedure as follows:-

1, Use crushed 4" x 0 Run-of-Mine, i.0. 2" x O

2, Screen out 28 mesh x 0 materisl

3. Mix well and extrasct 5 samples

4, Alr dry ezch sample

5. Use individual Samples at spscific gravities, l.e. 1.40
1.50 . 1.60 1.70 1.80 sg.

6. Ash on float snd sink proportions at each gravity

7o Back calculate ash on each fracticn at intermediatbe
gravities

The results on samples A, B and €
at the Lbasco Offices, New Yo“k on 11th J‘unn -19?60 BC Hydro agreed the
procedure at their Headquarters on 9th June, 1§76,

They are appended in Tables 3, & end 5 at the end of this report,
A washability 'W' Curve (After Tables 3, 4 and 5) hes been construcied
for each and indicates the relative ﬂﬂf culty off washing this coal,

Gener a2l Comments

1o irtley Engincering (Coneda) Lid,

va
k) —
n of soemples which is
i £ C ]

appears %o be satisfactory
duplicate analysis is nod

lnzecuracies in reporiing,

The sample preparaiion seclion does not generally give the

> o
same Lmpression of effeoti ve wss.  Yhe general lack of cleenliness,
tidiness {difficult but not impossidle in & sample prepsration

.
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leboratory) could have bsen Cue © the Jack of dir supervision

by the senlor sample alcnhﬁ 3 t%is was entirely

the reason. The 7epxrau1@ andards which are
not as precise os B3107 siandards, The flost end sink analysis

is cruds but apein could be edequate 1T cavefully supervised.

There is no laid down procsdure as itonized in the IICB Analysts! !
Bandboolk, P. Horvat hae sccepted the ofi’er of a copy of this
hendbook on flost eng, 51nz ahalvs1ﬂ and also of the drawings of

a down-draught flozt and sinit bench,

aple
2

Nevertheless the laboratory is capehle of preducing reliasble
samples for analysis (Kaiser Coal Company Report, cte.)

2o Hat Creek Cosal

There are other reasons for the unag ceptable results on the
comprenensive washability test on As The coal classed by ASTH as
& sub-bituminous coal is obviously a very unusual coal by my
standards, It is ahso considered to bae unususl by other technical
people who are familiar with Norih Americen ccals,

Y For instance instead of splitlting 2long normal ¢leats and
_.-bedding planes, the coal brezks in & conchoidal fashion - completely
irregularly and in no Jdefinite manner, Vhile lying cub on the
mixing pad, pleces can be heard to be cracking and eventually these
eracks widen to a conchoidal fracturs -~ immediate examination of the
-coal &t this stage shows free water on the conchoidiosd face of the
N U fracture, Thus any given p1ecc of coal will huve an apparent density
' net related te the trus uPtClilC gravity of the cozl but to the
amount of air grd waler trapned 1n tho iunderstitisl structure of the
0 godls This in itself will lead to anomdiies in the float and sink
" enalysis or in ths washing process 5o the coal will report o a
Jower gravity fresction the 1 expeched,
A
G Tt was for the above reasons that together with F. Horvat an&
2 D, Symonds that I agreed to ihe modificd L?ooec¢rw to ohtain

AN meaningful washability data, This wes coupled with the fact that the
U g ¥ D

pilot wash wes to be carried oub on 2" » 0 material and therefore the
daba should be related vo this,

T believe the selection of 4 % + initislly for Float aad Sink
work was based on cost but I would h“'t nreferred to have seen at
least two sdditicnel size fractions inserted, i.e. ab 2" and 1%,
Prior Tteo Float snd Sink a proximete snalysis and calorific valuse
could have glven valusable 31Lgrmaulon or the quality of the bulk sample,
Th 5 has besn done at Bbesco New York's request on one barrsl of
Sample A (not a homogenised sample) by Commerciol Testing Vancouver,

3e Hat Creek - Sampling and Prapsration of Homogenined Semple
The responsibility € o
deposits at Het Creck, labelliing of sumples WaE
s Ve
v

mniing of the coal
lemented by

N. Xrpan, Wright IZngineers Ve
levels related o drum nunbe

s given i ﬁbﬁf

"Homogenising” an Arericsnism is e misnomar for bulking the
) o



i

T & i

|

- G-

i

contents of the individuel drums and mixing %o e
giviszion of the cocl produced the same represen
Ottawva, the pilot wash and washs Jlliﬂy 1% was a
enptying the sesled barrels onto a stesl plaie
as poszsidble by using a smaﬁl hydf uilic shovel ui*‘ Ei To The shovel
lacked sufficient heipght for psod pixing but o reasconsble job was
dene ungor the cire Amstan ces by moving ths pllo cf’ COal arcund +the
steel plate in the same mennor as mixing by coning.

??

Efter mixing, the coel was resesled in polyc e bags in the
45 gellon drums, end merked with relevent identi{ication prior to
despateh,

Discussions with BC Hydro (Vencouver)

At BC Hydre on 9th June abt their raquest I reported on my visit
to Birtley Engineering. I met:- ‘

G. Guelks

e French = BC Hydro

Te NMeCullough

B, Woodley

R, Merer - Integ

H. Krpan - Wright Enginesrs

o Krpan has made notas of this mseting which I have not seen
but the gist of the meeting related fto:-

1o The qu&llxr of ths A and B samples,

2o The enomolous resulis in the A washability,

e The cheracteristics of this cozl - concholdal
fractures.

& The reasons for the modifizd washability on 3" x O,

5e My feelings that the
most rolishle rooult
dgta in 4 had besn

pilot wash would give the

ce a cut«;oint baoed on the
L

G

6. The difficulty of washing this coal based on
gvalleble infornabion,

T The i 'mp oved calorifd
i v{i{:h -§~’r s:x*':,pc\ rs/ 35
%

thet theee sanples

ang lcCullicugh =

core regovery waich 3 =]

validity of the rrevious diamond b resullts,

8. C. Guelke and ¥, ¥rench accoviance of iy observations
and reasons Tor the revised washablility do D“ov%ée
infornaticn for & meeting prior to the pilot geele

2

an o
wash on 16th/{74h June, 1976

IS

o]

'J

o
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%e Thet I should acquoint Ebaseo MNew York of all these
pointe on 41th June,
Digeussions with Fbaseo (Hew Yorlk)
At Ebasco New York, I meb:-
| W.A, Summers
Jd. Sweening
Bugene Chao -~  Vige~Prasidert of Planned

No notes of this meeting were made dut 2zain the gist of the subgec»s

Operation and Betierment

Ray Bemmetd = Chief Consultancy Engineer
(lechanical)

Batty Christie' ~ Computer Systems

under disecussion werg:ie

To

20

30

My meetlng with BC Hydro and whether M, French aceeptsd
ny views about the aifficult nature of the coal
particvlary in washing and emount of misplaced material
(he appeared to),

The washability results o Sample 4 and the anomolies ~
the reasons for modifiyiug the washability pzaceaure -
wy own views that 0,05 sg intervels were 4ifficuit do
maintein in practice,

Summers showed me resuldis by Commercial Testing Vancouver
which indicated that hancfieciation could result from
sersgning only, This wovk had btesn initicted by Ebasco
on the advice of Besch Charmbsriy, Secretaory of llines
Pernsylvanie {Fetired), but cn a retainer %o Ebasco, 4
mantascript eopy of the vesults has been sent to PD-NCB
but they are stummarised helowie

Se
e
L
&

% Fraction EEF% Bbu {drv) ;%1§£E)

+ 2 505 . B.B 101240 10140
2 x 1 1he3 19,8 9,50 ‘ 9540
T x 14,6 3ot G000 9370
& xi 16.5 50,9 8280 9210
% x 28 3360 83,9 L7990 8730
20 - LB 7ot 91.0 6847 8585
L8 x 100 Lo 6 5506 62,0 8480
1060 -~ 0 Lok 100.0 6191 8380
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congiderably hi

A
- 4] e
You will nods that this single harrel. glves calorific values
axr than thoge obtainad by Birt ch on the bulked sample,
ieeo 380 @ 29.5% ash (Gry) azainst Birtley's 5700 Btu @ 50.57 ash dry

“and v

I sgreedthat thers wog possibly in eliminsgting the fines px oolem

5 probably not representative.

iy

LY

5
at & coal preparction plant by dry screening,

ko

un
& -

7

I personclly would have preferred to have seen en 1/8Y
scresn size rathzr than 48 and 100 mesh, Summers agreed
the value of this,

Beech Charmberry wes telephoned and appraised of the
situaticn,

Summers then discussed the compulberisstion of svailable
borehole data for boiler desipgn and handed over verious

M

anelysis for onward transmission to PLeNCH,

IITA AERE/NCB ash monitor

On lirne monitoring using Fhase

end microwave molsture meters was discussed.. I related
my experience in Scotland wasre both were operating on-
line for contrel ond wonitoring, Summsrs was exitremely
interested end & visit to surface plewb in Scotlend
(Honktonhall andg Bilston Glan) could be advantageous Ho

the design of the nrojsot.

Lt the adjourmment for lunch we were Jjoined by 2, Chao and
‘R. Bennett who wers also appraised of my meetings with

Birtley Engineeriug and BC Idro.

Chao was very condcned that C, Guslke should agreed and
be awarse of our genersl nesd for nors 1
gualitics of cezl and ocur general arﬂee‘eﬂi Loz hh A
was required from Dirtley, f.e.
%o #" x 0 crushed coal from raw cosl &, B and C
Floats 2t 1,40 1.50 1,60 1,70 1.80 sz,
Ash on fractions as already discussed

20 From thh,s results osteblish a cat poind
for piled g :

(t‘
!

]

P Raw sampls o? fipg B and € to he scrsened at
1 I ., ) "\ -
2";; 11:9 _’;_ss ", 1/, 5 2&% LBx ang 100 mesh,

colorifise value, ash

S5i8 on each f-act*oq.

e  Following the mesting in Celgary at Birtley
- . - L . '
Engineering 164h/474h June snd discussions
of the shove resulis, a fleat snd sink

enalysis on each sigze frachtisn or buliked o
fracticn zs requived, I was only pre:”“&d
to tallk on this in rzneral teirms a3 &

comprehrensis 1wehil 211 sires and
all gra g5 may 1ot be NecsssiTy.
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104

pethod,

G CGue ke avoroved this pirocedurs and
Fo o wvat shnould bhe ted -
rith suthority from him which would
latelo

el

¥. Horvat provided me with resulds of 1 1
8 sbove and reported in Tables 3, 4 and 5.

He Lnoabd:»hr“e gounld be &ifficuliy in getting

the work up 40 % Para 8 dons by :cixesaay and

in the cosgt of the exerciss bub this was some-~

thingz the D, Sywmends would take up with BC Hydro,
h the conversations with Cuelike and Horvat,

bebween myself and W, Summers wersg tope recordﬂd.

Suuners expresssd an interest in the shale breakdown
test and I promised to send him a copy of the HCB

it b Fama s ar

Meeting adjourned for me to catch plens to Lendon,

onclusicns and Recommendations

1o

L

De

6o

Birtley Engineering sample preparation and flcat and sink
methods are crude but adeguate uvader proper supervision,

Hat Creek coal samples A, B
behaving in aashaoxlxvy tests or on &ly &
cosls with which I am famili

and G is & compiex ¢oal not

Bia

It will prove & difficuli cosl to wash wilsssz 2 hign
proporvion of misplaced material is accspicobles

EC Hydro do no; appear to be worried by £

flustustions in -
calorific value of 5CO Biu's or were end I got the jmpression -~ -
over quite sghoet time intervels, so 3 may not be too much of ‘

& problem,

As the cosl itself i¢ subdsect to r apid degradation on dyying and
because it is associsted with apbrecishls cuantities of
henbonite, a consistant density in the wash wedis 1s going o
prove @iffioult to maintain, This will incresse the washing

problenm,

a screening 01&rt ta remove say Ao 0 und
DI

Al

The use of a Bradford Erezaker to remove cversize sbones, and
218

ize es a dry

reject 45 worthy of consideratlion, Ths rid-size material
could be part washed_9 part cerushed raw, to give the fﬂetlblllty
required to produce a yeas ongbly conzisteund product, On

&

stream uonitoring using an ash monitoxr and
be cﬂiablu of the noo 1

i
tests on Tthe feasidbilitr of sn ash monitoz
in Seotland if the reguived sawples were mad

isture meter would 1 .xt ! ’, ,

G 3

E -
sary control, Prel

slnery assessment et
suld be carried ocubv i
z evailable, :

s
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] _  B.C. HYDRO - HAT CREEK PROJECT
SUNDANCE BULK SAMPLE . HOMOGENIZED BULK SAMPLE AT 1oMS PER SAMELD
1 12| 3| 4} s pt2tbsts s d6 7189w az2fi3faisbie]17]18f19]20
J( ‘l ' ‘\JM Top 2w S:._i-'\e;:\}{f‘, : - )
[ toree T 70 CANADIAN [eeahdy T IMODIFIED 2 CIRCUIT o
o v - . PILOT PLANT WASH RESERVE
e COMBUSTION RESEARCH : ,
@9 | LABORATORY IN - .. - B i , —
| TonS. | OTTAWA, CANADA g . | HEAVY MEDIA WATER CYCLONE
- . — . ‘ ~ CIRCUIT | , OVERFLOW
— |
T
. CLEAN COAL | - .
ceT ' 5 TONS ~ PRODUCT * | ' -. .| PLANT BALANCE
: AND
CIRCUIT YIELD
‘ _ ASH % ON EACH
g ' : ©|CIRCUIT PRODUCT
] ] CRUSHED TO . |RAW COAL | |
i ' MINUS 1/4! . ANALYSTS *
. | | CANADA CENTRE FCR : :
- I MINERAL & ENERGY — 53 K'G'l _
| TECHNOLOGY, . : S—
| OTTAWA, CANADA : CRUSHED Eﬁ
PETROGRAPHIC ANALYSIS *"“*————{3 K.G. - : MINUS 1/
RAW AND CLEAN COAL o :
ANALYS!S PERFORMED (A) & X 1/2" FLOAT-SINK @ 1.30, SCREEN @ 4", 1/2, 28M, 100M o Hh T
_ BY CSSMT. 1.35, 1.40, 1.45, 1.50, 1.60,|  ° ‘
AIR DRIED MOISTURE, 1.70, 1.80, 1.90 S.G., PROX '
EQ. MOISTURE, PROXIMATE, S., BTU. a&rsp ;‘lvac,wo,a-f.:o.sg; {(BY 1/2't X 28M (C) 28M X 100 (D} 100M X O
ULTIMATE, SPEC. GRAVITY, - ) = )
H.G.1. ASH FUSION, MIN. —~WT. % ON EACH FRACTION | ANALYSIS LANALYSIS N LR
ANALYSIS OF ASH, S.G. OF] |—ASH % ON EACH FRACTION “AS 1N (A) AS IN (A) PROX, S., BTU
ASH, BTU, WATER SOLUBLE S ASH FUS!dN ’
ALKAL IES, SULPHUR FORMS : : FUS,
p co 1. ! . _FLOATS @ ‘ 5.G. PRGX, S., BTU .
.5 €0, COMPOSITE
‘ ASH FUSION \ . '
3".:..5.1- Arah QLLHQ EILA"';‘bW\Eme GR!NDAB:L’TY HF}:OEN b;f’;(\ b‘g.p)-

D ot Al s Birtiey Engineering
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APPENDIYX D

COAL SCIENCE & MiNERALS TESTING DIViISION
BIRTLEY ENGINEERING (CANADA) LTD.
1976

PRICE LIST

Birtley Engfnéering

Subsidiary of Great West Steel Indusicies
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COAL SCIENCﬁ & MINERALS TESTING DIVIS1ON

P

BIRTLEY ENGINEERING (CANADA) LTD.

1976

CPRICE LIST

AIR DRIED MOISTURE (ASTM)

. RESIDUAL MOISTURE,

EQUILIBRIUM MOISTURE
ASH '

PROXIPATE ANALYSIS (Residual Housture Ash , Volatile
and Fixed Carbons)

ULTIHATE AMALYSIS (Carbon, Hydrogen, Nitrogen, Oxygen,
Sulphur, Ash, Residual Moisture) -

SPECIFIC GRAVITY {(Bottle Method)

SPECIFIC GRAVITY {Bulk Buoyancy Loss Method) Min.

FREE SWELLING INDEX

. RUHR DILATOMETER TEST

HARDGROVE GRINDABILITY TEST

ASH FUSION TEMPERATURES 1) Oxidizing or Reducing Atmosphere
2) Oxidizing & Reducing Atmosphere

MINERAL ANALYSIS OF ASHAFOR: S|02, A1203, FeZOB’ Cal; Mg0;

NaZO; KZO; TiOz; PZOS; 503.
CALORIFIC VALUE -
SULPHUR
PHOSPHOROUS
CARBON DIiOXIDE
CHLORINE

LABORATORY SCALE FROTH FLOTATION TEST

" SCREEN ANALYSIS (Dgpendent on size separation & bulk of samble)_

2)  From 1.60 to 2.2 S.G. - - " Min.

Bl'rt!éy Engineering -~

Subsidiary of Great West Steel Industries

$ 7.50

14.30

- 11.00

66.50
7.50
5.00

50.00
22.00

24,75
4y 00

- 66.50

14.30
7.15
7.50
7.50

15.50

4a.00

each

each

each

each

each

each

each
each
each
each
each

each
each

each

ea;h
each
each
each
each

each

15.00/hour

FLOAT-SINK ANALYSIS (Dependent on size fraction & bulk of sample)
1) Below 1.60 S.G. Min.

12.00

per

Separation

15.00 per
Separation



q

i

K .

. o

1976 Price List {cont.)

PILOT PLANT BULK WASHING:-

Our Bulk washing facility has a feed rate capacity of 5 to 7.5 metric
tons per hour of R.0.M. (run-of-mine) coal. The feed to the system

is reduced to 3/4' x O by‘crushing the screened oversize ﬁo minus 3/4”._
The plant has the Flexibility to wash 3/4" x 28 Mesh coal in the heavy
media circuit and to either treat the 28 mesh x 0 coal directly by froth
flotation or to route it through the waterfohly cyclone circuit first,
scalping fhe 28 mesh X 65 mesh overflow product. by ‘means of a.0.25 mn
sieve bend, thickening the 65 mesh x 0 underflow in an 8" classifying
cone OF which the underflow forms the feed to the froth cells. Both

the sieve bend overflow and the froth concentrate enter a disc filter
which dewaters this fine clean coal to approximately 22% moisture. The
clean coal from the heavy media circuit is combined with tﬁe filter cake
to form the clean coal product. This cTean‘coal is representative of
the product which can be expected io be préduced from a commercial

preparation plant.

1. Basic Two (2) Circuit Wash (Heavy Media &
Froth Flotation)*

Up to 10 metric tons ' $4,500.00
Each Additional Ton 50000 -
2. Basic Three (3) Circuit Wash (Heavy media, |
Water-Only Cyclone, Froth Flotation)*
.Up to 10 métric tons - : $5,900.00
tach Additional Ton ' 200.00

*This price includes all the analysis required to produce a plant balance

sheet with yields of the circuits and ash contents of products plus the

overall yield and proximate analysis of the clean coal product. Any other
‘work such as receiving the samples, homogenizing, blending of clean coal,

b

drying packaging for shtpwent,vﬂoadlng and storage will be chaaged at the

fcllowing rates:- “&VIT“Z{ G,s,ﬂo e
Labour ' ) 12. OO/hour
Front End Loader § Operator ' 19. 25/hour '

A1l materials such as barrels, liners etc. can be supplied at cost plus 10%.

Costs for large continuing programmes are negotiable.

Birtley Engineering

Subsidiary of Great West Steel Industiies
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PIiLOT PLANT WASHING

Figure 1 is the flowsheet of the Coal Science § Hinera!s.Testing pilot
plant. Raw coal is dumped by a front end loader into a hopper at ground
leVQI, which has a heavy 2" square screen installed to ensure that the bucket
e!evator receiving. the feed does not handle oversize m"teraalho t?e 2" over-

size coal is crushed manual!y to pass the 2" screen, but "rock' is cof!ected

in barrels and reported as shale of the heavy medis carcuit. The bucket

elevator discharges the minus 2'' Teed at a rate of 5 to 7 metric tons per el
Aol
hour into a rotary 3/4' screen on the thltd deck. The 3/4" oversize falls ~. 7 e

via a-chute into a 5" x 8" jaw crusher where it is crushed to minus 3/4'" and
is recycled through the feed system. The 3/4'' x 0 screen underflow is washed

with water onto a 28 mesh sieve bend and slot screen for desliminé.

The 3/4" x 28 mesh coal is the feed to the lh” DS Heavy Media cone on
the second deck. The slurry of.coal and correct medium is pumped to the
cyc!one from the mixing tube at a pressure of é’to.lO psi. The overfliow
and underflow products are dischafged onto a common, but split 28 mesh slot
screen preceded by a 28 mesh sieve bend where the magnetite is washed off in;
to tﬁe correct and dilute medium tanks directly below. Additicnal clean
spray water and baffles across the clean coal stream casure that a minimum
of magnetite is retained on the clean coal product. The clean coal and

shale are collected in barrels by means of individual chutes for weighing:

The dilute medium is pumped to a thickening coae on the third deck
from where it is fed to a 30" megnetic sparator. The recovered magnetite is
sluiced back to the correct medium tank. The specific gravity of the medium

is monitored manvally, using a cdensity meter, and adjusted for loss by

" adding cyclone grade magnetite directly to the correct medium tank.

The 28 mesh x 0 coal collected in the siimes tank ground fevei, is.
pumped to the thickening cone on the third deck. From this peint it can be
fed directly to the froth circuit, or as is usual, to the water-only cyclone

systemn.

‘ , Birtley Engiiieering

Suvhrsidiary of Great West Steel Industiies
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‘Coél to the 6" DSM water-only cyclone is pumped at a pulp density of
10% to 20% from the cyclone feed tank at a pressure of 20 psi, and a flow

rate of.85 Imperial gal]bns per minute. A mechanically adjustabIeIVortex

" finder facilitates settings for a desired ash content.

- The underflow or waste product is routed to the static thickener while

‘the overflow is fed by gravity to a rapped 0.25 mm sieve bend. The sieve

bend overflow 15 the water only cyCIOne product at apprOXImatﬁly 65 mesh

oversize, and dlrected to the Eimco disc filter for dewatering.

rThe sieve bend.underffow-flows By gravity to the thickeniﬁglcycioné
feed tank, from where It is pumped to the 20° - 8" cycloﬁe. This thickening
cone serves a dual purbose; 1) it removes undesireable .-325 mesh slimes
from the flotation feed, 2) it provides a feed of proper density (20% - 30%
solids} to the froth cells. The overflow with the -325 mesh slimes flows to

the static thickener.

Thé‘flotation circuit consists of two (2) Birtley-Humboldt Hultti-Wobble
Cells in series. Since these cells were installed on September 12, 1475
there appears to be a marked improvement in tailings ash contents, indicating
excellent recovery of froth product. A rotary reagent feedér introduces 4:1
Kerosene:Hethylisobutylcarbinol into the circuit at tHe feed entry point

for better conditioning.

The tailings join the water-only cyclone underflow and thickener cone

overflow to form the thickener tails. The froth enters the Eimco disc filter

and is dewatered along with the sieve bend overflow to form the filter cake

or fines product. This and the heavy media clean coal are combined to form

the clean coal product or clear mix.

Each circuit is sampled for feed, product and waste in addition to the
0.25 mm sieve bend overflow and underflow, fllter cake, ‘thickening c;cione

overflow and underflow and analysed for ash content in addition, the water-

onIy cyclone overflow is screened at 65 mesh as the plus 65 mesh figure is

used to calculate the yleld of the water-only cyclone circuit.

Birtley Engineering

Subsidiary of Great West Steel Industries
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The heavy media clean coal and the filter cake are thoroughly homo-.

genized and the resultant clean mix, sampled and ana1yséd.

For shipping the clean coal, clean 45 galicn drums are double lined

with polyethylene bags, the coal is placed into barrels, a tag fixed in-

‘side, and 1ids with gaskets securely put on. The déstinations are stencilled

on the outside of the drums, and distributed by suitable carriers according

.. to the client's instructions.

Birtley Engineering

Subisitdiary of Great West Sreel Indusiries
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~3/4" x O Raw Coal

FIGURE 2
100 % Wt
% Ash % Wi, \
/% W,
0/° ASh
. % Ash
° .
o Wt —{;?‘r +28 mesh
o/, Ash : o
- h
28 mes it
! %, Ash
% W1.
% Ash
% W1,
" % Ash
% Wi,
% Ash
~65mesh —~325 mesh s WA, )
0/0 ASh
%% WH,
% Ash |
() O % W1.
. . o/o ASh
- \
% W, \
% Ash .
% W1,
OVERALL YIELD = % Ash

LEGEND:

(O cmeur vieto %

wt -

Ash

WEIGHT %

ASH CONTENT (AIR DRIED)

i

BIRTLEY ENGINEERING

(CANADA) LTD.

Titie

Date

Drawn

s rratat b
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LEPENDIA 4.
-
GHT ENGINEERS LIMITED

Project No: 838-170

o - "
' June 9, 1976
- -
HAT CREEK COAL STUDY
- BAH 76-2 (Date Degun: May 9/76) T
78107 N ‘ (Coal is in 3000 BTU range. Drums are
sd . 18311 E e maxked *A 3000 btu)
: 3190.1  ELEV,
ﬂ -
HOLE COAL IS IN " GROSS BTU WITH EST. IN SITU
- DEPTH DRUMS NUMBERED MOISTURE 20% AS PROJECTED EROM
. ‘ DD 74-46
35 FT. 1 and 2 " 3636 BTU
- 36 FT. 2 and 3 n
, 37 FT. 4 and 5 - Y i
- 38 FT. 5 and 6 ' "
39 FT. 6 and 7 ' om
- 40 FT. 8 and 9 "
41 FT. 9 and 10 : . u .
» 42 FT. 10 and 11 g
43 FT. 12 and 13 i
\ 44 FT. - 13 and 14 Lo
= 45 FT. 14 and 15 | : t
46 FT. 16 and 17 "
™ 47 FT. . 18 and 19 "
48 FT. '20 and 21 4764 BTU
- 49 FT. . 22 and 23 "o
50 FT. 23 and 24 Coom
il 51 FT. 25 and 26 : "
52 FT. 27 and 28 . '
- 53 FT. 29 and 30 - "
' 54 FT. 31 and 32 "
55 FT. 32 and 33 o
™ © 56 FT. 33-and 34 "
- 57 FT. . 34 and 35 ' Lo
® - s r 36 and 37 | ‘ X

- | | | S . Y- R \ﬁyxvf(

5
<],
N

e oo
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Hat Creek Coal Study (cont'd)

BAH 76-2

7910
1831
3190

HOLE

7
1
.1

DEPTH

59
60
61
62
63
64
55
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82

FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT,
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.

N
E

(Date Begun:

ELEV.

May 9/76)

COAL IS IN

DRUMS NUMBERED

Project No: 838-170
June 9, 1976

{Coal is in 3000 BTU range. Drums are

marked "A 3000 btu")

GROSS BTU WITH EST. IN SITU

DDH 74-46

37,38 and 39

40
42
44
45
46
48

49

51
53
55
57
59
61
63
64
66
68
70
72
74
76
78
80

and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and

and

41

43

45
46
47
49
50
52
54
56
58
60
62

64

65
67
69
71
73
75
77
79
81

MOISTURE 20% AS PROJECTED FROM

4764 BTU

1"
1"

"

13
1"
11

"

1t
13}
"
) 11"

n

/3

N

{
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Hat Creeck Coal Study {cont'd)

BAH 76-3

79143
18265

3191.2

HOLE
DEPTH

28
29
30
31
32
33
34
35
36
37
38
39
40

41

42
43
44
45
46
47
48
49
59
51
52
53
54

FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT,
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.

N
E

{Date Begun: May 10/76) -
(Coal is in 3000 BTU range.

ELEV.

marked "A 3000 btu™)

COAL IS IN
DRUMS NUMBERED

W o 1 e

11
13
15
16

17.
18

20
22
24
26
28
30
2]
32
34
35
37

39, 40

42
43

and

and

and
and
and
and
and
and
and
and
énd
and
and
and
and
and
and
and
and
and
and
and

and

and

and

and 41
43

44

44 and 45

GROSS BTU WITH EST. IN SITU
MOISTURE '20% AS PROJECTED FROM

DDH 74-46

Project No: 838-170

June 9, 1976

Drims are

3636 BTO

it
1
"
n
"
1t
11
L1
1
1]
1
131
1]
1]
Tt

"

tt

4764 BTU

13
11
14
1
. tt

o-o-/4

C

'

}

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

79138
18318

- 3191.6

HOLE
DEPTH

43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

FT.
FT.
FT.
FT.

FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.

N
E

ELEV,

COAL IS IN
DRUMS NUMBERED

. marked "A 3000 btu')

- . ' Project No:-838~176

June 9, 1976

. BAH 76-5  (Date Begun: May 12/76)

(Coal is in 3000 BTU range. Drums are

GROSS BTU WITH EST. IN SITU
MOISTURE 20% AS PROJECTED FROM

L~ I, N S

11
12
14
16
17
18
20
21
23
25
27
29

and
and

and

‘and

and
and
and
and
and
and
and
and
and
and
and
and
and

and

DDH 74-46

3636 BTU

5
i
."
7
4764 BTU
]
"
f
7
1
n
1
1"
1
t
1"

1t
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Hat Creek Coal Study (cont'd)

BAH 76-12

HOLE

DEPTH

31
32
33
34
35
36
37
38

|39 -

40
41
42
43
44
45

46 1

47
48
49

50

51
52
53
54
55
56
57

FT.
FT.
FT.
FT.
FT.

N
E

- Project No: 838-170

June 9, 1976

(Pate Begun: May 27/76)

ELEV.

- COAL IS IN

DRUM5 NUMBERED

(Coal is in 3000 BTU range. Drums are
marked "A 3000 btu') ~

GROSS BTU WITH EST. IN SITU
MODISTURE 20% AS PROJECTED FROM
BDH 74-46

1
2
4
5
7
8
10
11
12
14
- 16
17
19
21
23
25
27
28
29
- 31
33
35
37
39
. 41

42
44

and
and

4 and

and
and
and
and

and.

and
and
and
and
and
and
and
and
and
and
and
and
and
and
ana
and
and
and
and

3636 BTU

1
it
1"t
1
"
11
it
" .
[}
it
111
[ 1]
it
| 1
it
n
4764 BTU
.4t

[ 3
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Project No: 838-170

Hat Creek Coal Study {econt'd)
. June 9, 1976

. BAH 76-12 (Date Begun: May 27/76) -

N (Coal is in 3000 BTU range. Drums are
... B , e . marked “A 3000 btu") ' B
ELEV.
~ GROSS BTU WITH EST. 1IN SITU

HOLE . " COAL IS 1IN © MOISTURE 20% AS PROJECTED FROM
DEPTH DRUMS NUMBERED DDH 74-46

58 FT. : 45 and 46 ‘ 4764 BTU

59 FT. ' 47 and 48 o g |

60 FT. 48 and 49 - oo

61 FT. 50 and 51 "
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Project No: 838-170

) ) June 9, 1976
" HAT CREEK COAL STUDY

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

N {(Coal is in 5000 BTU range. Drums are
E marked 'B 5000 btu') .
ELEV. '
GROSS BTU WITH ESTIMATED IN SITU

HOLE COAL IS IN MOTSTURE 20% AS PROJECTED
DEPTH ' “DRUMS NIRBERED * FROM DDH 59-18 -
50 FT. 1 and 2 . 5359 BTU
51 FT. 3 and 4 S

52 ¥T. 4 and 5 n

53 FT. 5 and 6 B

54 FT. 7 and 8 "

55 FT. 8§ and 9 "

56 FT. 9 and 10 u

57 FT. 11 and 12 "

58 FT. 13 and 14 '

59 FT. 15 and 16 S

60 FT. 16 and 17 - "

61 FT. . 18 and 19 1

62 FT. 20 and 21 o "

63 FT. 21 and 22 v o

64 FT. 22 and 23 - ' n

65 FT. 24 and 25 o

66 FT. 26 and 27 - t

67 FT. 28 and 29 . ' -

68 FT. 30 and 31 B | o

69 FT. _ 31 and 32 : n

70 FT. 33 and 34 | | "

71 FT. 35 and 36 "

72 ET. 37 and 38 _ .on

73 ET. 39 and 40 u

74 FT. 43 and 42 _ i i

75 FT. " 42 and 43 Y
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Hat Creek Coal Study {(cont'd)

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

HOLE
DEPT

76
77
78
79
80
" 81
82
83
84
85
86
87
88
89
90
91
92
93
94
85

1

FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.

FT.

FT.
FT.
FT.
FT.
FT.

N

" ELEV.

- E e e e e s i i e e

COAL IS IN

"~ DRUMS NUMBERED

43 and 44

45
47
49

50

52
54
56
58
59
60
62
64
66
67

o 69

70
71
72
74

and
and
and
and
and
an&

and

and

and

and

and
and
and
and
and

and

and.

and

and

46
48
50
51
53
55

57

59
60
61
63
65
67
68
70
71
72
73
75

Project No: 838-170
June 9, 1976

(Coal is in 5000 BTU range. Drumsrare_
marked "B 5000 btu") - s

GROSS BTU WITH ESTIMATED IN SITU
MOISTURE 20% AS PROJECTED
. FROM DDH 59-18° '

5358 BTU

t
o
Bt
"
£t
]
"
"
11
1
1"
"

"

tt
11

3

x/

(4

N



-

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

BAH 76-7 (Date Begum: May 19/76)

N . o (Coal is in 5000 BTU range. Drums are
E marked VB 5000 btu') C
ELEV.

. GROSS BTU WITH ESTIMATED IN SITU
HOLE ' COAL IS IN

MOISTURE 20% AS PROJECTED

DEPTH DRUMS NUMBERED FROM DDH 59-18
47 FT. - 76 and 77 _ 5359 BTU.
48 FT. 78 and 79 . : "

49 FT. 80 and 81 o
50 FT. | 82 and 83 ‘ "

51 FT. 84 and 85 ' - "

52 FT. - 86 and 87 Y

53 FT. 87 and 83 "

54 FT. 88 and 89 ' "o
55 FT. 90 and 91 1
56 FT. 92 and 93 L

57 FT. 94 and 95 o

58 FT. 95 and 96 - "

59 FT. 97 and 98 "

60 FT. 98 and 99 S "

61 FT. " 100 and 101 o
62 FT. ~. 102 and 103 "

63 FT. 104 and 105 : "

64 FT. 105 and 106 ' oo

65 FT. 107 and 108 | ‘ g

66 FT. 109 and 110 _ "

67 FT. 111 and 112 "
68 FT. 112 and 113 - n

69 FT. 114 and 115 "

70 FT. 116 and. 117 ' 1

71 FT. 118 and 119 "

72 ET. 120 and 121 ' . 1

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

-

-

-

1

1

T

"i”T"’"

31 N

S S T

€

Hat Creek Coal Study (cont'd}

HOLE

DEPTH

53
54
55
56
57

58
59
60
61
62
63
64
65

66

67

68
69

FT.
FT.
FT.
FT.

FT.

FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.

FT.

FT.
FT.

N
E

ELEV.

COAL IS 1IN

DRUMS NUMBERED

122
. 124
126
128
130
131
133
134
135
137

139

141
143
145
146

~. 148

149

and
and
and
and
and
and

and

123
125
127

129

131
132
134

135
136

138
140
142
144
146
147
149
150

o Project No: 838-170
June 9, 1876

(Coal is in 5000 BTU range. Drums are
marked "B 5000 btu") .

GROSS BTU WITH ESTIMATED IN SITU
MOISTURE 20% AS PROJECTED
~ FROM DDH 59-18

5359 BTU

n

"

1
1]
n

n

"
L1
1"
. n

L1

el AL tayTE, L
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Hat Creek Coal Study (cont'd)

Project No: $38-170

June &, 1976

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

- HOLE

DEPTH

66
67
68
69

70
71
72
73
74

75

76
77
78
79
80
81
.82
83
84
85
86
87

FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.

FT.

FT.

N

. E

ELEV.

COAL IS IN
DRUMS NUMBERED

_marked "B 5000 btu'")

1 and 2
3 and 4
5, 6 and 7
8 and 9
© 10 and 11
11-and 12

13

15,

18

20
22

24
25
27
29
31

34
36
38

39
41

and

16
and
and
and
and
and
and
and
and
and
and
and
and

and

14
and 17
19
21
23
25
26
28
30
32
34
35
37
39
40

(Coal is in 5000 BTU range. Drums are

GROSS BTU WITH ESTIMATED IN SITU
MOISTURE 20% AS PROJECTED
FROM DDH 57-8

5341 BTU

it
o1
111
"
1
£t
1"
1" .
n
1"
114
"
1t

13

e
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- .
IGHT ENGINEERS LIMITED

L

. Project No: 838-170
June 9, 1976

HAT CREEK COAL STUDY

" BAH 76-9 (Date Begun: May 20/76)

N (Coal is in 6000 BTU range. Drums are
E . marked ''C'")
ELEV. . .
GROSS BTU WITH ESTIMATED IN SITU MOISTURE
HOLE COAL IS IN 20% AS PROJECTED FROM DDH 59-19. RATING
DEPTH . DRUMS NUMBERED IS ESTIMATED AVERAGE FOR OVERALL DEPTH
- OF AUGER HOLE :

13 FT. 1 and 2 6030 BTU

14 FT. 2 and 3 "

15 FT. 4 and 5 Al

16 FT. 5 and 6 R

17 FT. 7 and 8 1

18 FT. 8 and 9 t

19 FT. 10 and 11 .o

20 FT. 12 and 13 | "

21 FT. 13 and 14 "
22 FT. 15 and 16 o

23 FT. 16 and 17 "

24 FT. i8 and 19 "

25 FT, 20 and 21 "

26 FT. o 21 and 22 L

27 FT. 23 and 24 e

28 FT. 25 and 26 : ' T

28 to 34 FT. OPEN WORKINGS, NO COAL |

35 FT. 27 and 28 "

36 FT. 29 and 30 _ i

37 FT. 30 and 31 B

38 FT. 31 and 32 L

N



R lysi'i' ENGINEERS LIMITED

Hat Creek Coal Study (cont'd)

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

HOLE

DEPTH

32
33
34
35
36
37
33
39
40
41
42
43
44
45
46

47
48

FT.
FT.

FT.
FT.
FT.
FT.

FT.
FT.’

FT.
FT.
FT.

FT.

FT.
FT.
FT.
FT.

N

B!

" ELEV.

COAL IS IN

DRUMS NUMBERED

33
34
35
36
38
40
41
43
44
46
ag
50
52
54
55
56
57

and
and
and
and
and
and
and

and

-and

and
and
and
and
and
and
and
and

34
35
36
37
39
41

42

44

47
49
51
53
55
56

57

58

Project No: 838-170
June 9, 1976

(Coal is in 6000 BTU range. Drums are

marked Y'CH)

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

AUGER HOLE

6030 BTU

1
T
1
i
t
1

1"

U
"
¥
"
Tt
fn

11

%

N
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YIGHT ENGINEERS LIMITED

€

/wt

Hat Creek Coal Study {cont'd)

BAM 76-11 (Date Begun: May 25/76)

HOLE

DEPTH

16
i7
18
19
20
21
22

24
25
26
27
28
29
30
31

32

33

35
36
37
38
-39
40
41

FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.
FT.

FT.
FT.
FT.
FT.

TT.

FT.
FT.
FT.
FT.
FT,
FT.
FT.

COAL IS IN
DRUMS NUMBERED

58, 60
62 and

64
65
66
67
68
70
71
73
75
76
78
80
82
83
85
87
89
20
92
24
95
87
98
a9

and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and

and

and 61
63
65
66
67
68
69
71
72
74
76
77
79
81
83
84
86
88
o0
91 .
93
85
96

98

89
160

marked ''C'") S

Project No: 838-170
June 9, 1976 '

(Coal is in 6000 BTU range. Drums are

GROSS BTU WITH ESTIMATED IN SITU MOISTURE
RATING
IS ESTIMATED AVERAGE FOR OVERALL DEPTH

20% AS PROJECTED FROM DDH 59-19.

'OF AUGER HOLE

6030 BTU

H
- 11 g
it
1"
1
it
1"
it
Y
it
11
_,.'_
tt
te
1"
H
1t
1"t
11
1"
1
1
"
13}

5y
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ENGINEERS LIMITED

Hat Creek Coal Study (cont'd) S Project No: 838-170 ¢
, _ < June 9, 1976
- BAH 76-15 (Date Begun: May 31/76)
N ... .. {Coal is in 6000 BTU range. Drums are
E marked "C') '
ELEV.

: ' - GROSS BTU WITH ESTIMATED IN SITU MOISTURE
HOLE COAL IS IN 20% AS PROJECTED FROM DDH 59-19. RATING
DEPTH DRUMS NUMBERED IS ESTIMATED AVERAGE FOR OVERALL DEPTH

: 'OF AUGER HOLE
14 FT. 1, 2 and 3 b | 6030 BTU
15FT. 4,5 and 6 - - L
16 FT. 7 and 8 "o
17 FT. 9 and 10 "
18 FT, 11 and 12 n
19 FT. 13 and 14 "
20 FT. 15 and 16 "
21 FT. 16 and 17 1
22 FT. 17 and 18 "
23 FT. 19 and 20 "
24 FT. 21 and 22 "
25 FT. 23 and 24 "
26 FT. 24 and 25 " ;
27 FT. 26 and 27 " f
28 FT. 28 and 29 2 :
29 FT. ™29 and 30 " '
30 FT. 31 and 32 "
31 FT. 33 and 34 " o
32 FT. 34 and 35 o ;
33 FT. | 36 and 37 " 5
3 FT. . 37 and 38 " §
35 FT. 39 and 40 " :
36 FT. . 41 and 42 " | i
37 FT. 43 and 44 "
38 FT. 45 and 46 "
39 FT, 47 and 48 f
40 FT. 49 and 350 "

N2

§



RICGHT ENGINEERS LIMITED

2 Hat Creek Coal Study (cont'd) B Project No: 838-170
: June 9, 1976
.F BAH 76-15 (Date Begun: May 31/76)
; _ : N (Coal is in 6000 BTU range. Drums are
- E marked '"'C'") 7
D ELEV. —_— . A
| © - GROSS BTU WITH ESTIMATED IN SITU MOISTURE
" HOLE COAL IS IN 20% AS PROJECTED FROM DDH 59-19. RATING
DEPTH DRUMS NUMBERED IS ESTIMATED AVERAGE FOR OVERALL DEPTH
* OF "AUGER HOLE
- 41 FT. 51 and 52 o . 6030 BTU
42 FT. 52 and 53 o
;i 43 FT. 54 and 55 | o
44 FT. 56 -and 57 | ST
| 45 FT. 58 and 59 n
¢ 46 ¥T. 59 and 60 P
| 47 FT. 61 and 62 - 0
kﬁ 48 FT. 63 and 64 0
49 FT. 65 and 66 | "
l"' 50 FT. 66 and 67 "
51 FT. . 68 and 69 o
Eﬂ 52 FT. 70 and 71 | "
53 FT. 71 and 72 "
}a 54 FT.  73and 74 . o
55 FT. 74 and 75 , H
%i . 56 FT. 76 and 77 "
57 FT. ~. 78 and 79 ) "
» '58 FT. 80 and 81 - "
L 59 FT. 82 and 83 . - L
5 60 FT. 84 and 85 ‘ o
» 61 FT. 86 and 87 - Y
| 62 FT. 88 and 89 "
= 63 FT. 89 and 90 o L
| 64 FT. 91 and 92 n
= 65FT.. 92 and 93 | K
66 FT. - 94 and 95 _ "
?ﬁ . © 67 ET. 96 and 97 , L
- o
i

FOUR— |
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TABIR 2

*A! Sample B.C. Hvdro

Hat Cresk (¥ev/June 1976)

Comparisen of Cumulative Dry Weishts and
Diry Ashies of ¥Fractiona ¥ 3,6, Fractiong

Proportion LY % Lv " x 28m 28m = 100m
LTARE S 48,8% 12.5%
56 VW, | Ash TWt. { Ash < wt. | f4sh
Float @ 1,30 £.6 LA 0.5 3.9 Nil -
1.30 = 1,35 15,8 | 6.6 S5l i ho7 Nil -
1235 = 1.40 2045, 1 16,7 10,21 7.3 il -
1040 = 1,45 | 38.7 | 25.8 4.8 1t | 2.9 1 8.3
145 = 1,50 | 52,2 | 3641 20,5 | 18,9 6.7 | 149
1050 = 1,60 | 65.6 | 50.9 16| Bk 9.1 | 21,6
1,60 ~ 1,70 66,5 | 55.2 45.8§ 36,1 15.2 { 29.5
1,70 - 1,80 | 66.9 | 60,3 5loh} 47,6 | 22,5 | 40,2
1,80 « 1,90 72,7 1660 | 60,7} 56.1 30.6 | 50,2
1,90 - 2,00 | 90.4 | 78,9 66.5| 646 | 39.5 | 58.9
2,00 =~ 2,10 91.0 | 76,7 T7.51 72.0 58,3 | 65,8
2,10 ~ 2,20 9%.3 | 82,5 83,71 78.5 66,8 | 73.6
Sinks @ 2,20 }100.0 §79.5 . -} 100,0; 84,1 [100,0 | 82,5
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TABLE 3

Hat Creslk *A' w Crushed Raw to 3% x 0

2w v 281 80,9% 28n x O 19.1%

f Urad o3 < Ash
G Vot o A o 7 Weight i
S8e FoZ Melgnt %é“’h (Calculated) (Caloulated)
Floats @ 1.40 sg. 28.6 15.7 28,6 15.7
1.50 sg. 42,8 22,6 14,2 36,5
1,60 sg. 52,7 28,4 9.9 535
1,70 =g, 648 35.7 12,1 67.5
1.80 sz 73,4 C 40,5 8.3 78.0
Total 160,0 50,9 26.9 79.0
2n = 0 Hesd Ray  50,5% Ash Dry 5700 Bfu Drv
TPABIA , -
Hat Creek 'B' - 2% % 28 97.%3% 28nx 0 2,7%
Floats @ 1,40 sg. | 40,9 140 9 40,9 14,9
1 950 S8 5707 19021‘- 1608 30&11-
1.60 sg. T1e2 23563 13.5 40,0
1,70 sge 81.9 26,6 10.7 18,6
1.80 sgo 8.2 27.6 2.3 63,2
Total ] -~ 100,0 20,3 5.8 79.9
34 % 0 Head Raw 34,637 Ash Dry 7793 Btu Drv
TABIE 5 |
Hat Creek 'C' = 2% + 28 81,49 20a x 0 48.6%
Floats @ 1,40 sg. 65,9 11,9 65,9 11,9
1650 sz 76,1 103 40,2 29,8
1.60 sg. 80,2 15,8 hot 13,6
1.?0 28 ’ 83.:9 1?09 30? 63¢1+
1,80 sg. 88,3 20,5 ol 69,5
Total 100,0 26,9 - M.7 78.5

v x 0 Head Raw 27.75 Ash Dry 8765 Biu Dry




WT. % FLOATS

CUM,

il B E3RIACO,

()

’

Vool @ 1A 150, 10, 170 :.%osg

. T

S

(2%




