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SECTION 1 

INTRODUCTION 

l-l 

1.1 BACKGROUND 

The preliminary engineering mining Feasibility Study for the No. 1 
Deposit at Hat Creek was completed in October 1978. Simon-Carves of 
Canada Ltd. had undertaken the coal beneficiation section of this study. 
On consideration'of the cost benefits, B.C. Hydro and Power Authority 
concluded that beneficiation should not be included in the Mining 
Scheme, and that the Power Plant should be designed to burn blended raw coal. 

It was therefore proposed that quality control should be achieved 
by means of mine planning and operational control, together with large 
scale blending of the potentially very variable raw coal. To achieve 
the optimum product quality, it was found necessary to mine, but exclude 
from the supply to the Power Plant, a quantity of "Low Grade Coal." 
It was proposed that this material be stockpiled for possible future 
utilization. 

The mining and Power Plant Schemes were subsequently evaluated by the 
Authority's Technical Review Board, who remitted certain items to the 
Authority for reconsideration during the summer of 1979. These included 
the possible incorporation of a "Low Grade Coal Beneficiation" facility 
within the Mine Mouth Materials Handling Scheme. 

Simon-Carves, who had given preliminary consideration to this in March 1978, 
were engaged for this work. 

1.2 SCOPE OF REPORT 

It was necessary to ensure that any Low Grade Coal Beneficiation plant 
would be an integral part of the materials handling, screening and 
crushing facilities. The selection and layout of some equipment within 
the previous scheme was also subject to review by the Authority. 
Simon-Carves' scope of work was therefore widened to include assistance 
in aspects of this review. This enabled Simon-Carves knowledge of coal 
processing and handling to be'of particular relevance. 

This Report therefore considers the selection and design of the.conveying, 
screening and crushing facilities for all mine products. The overall scheme 
now includes facilities for beneficiation by dry screening of the Low 
Grade Coal. 
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The layout of the Truck Dump and Primary Crushing Stations in the Mine has been 
revised in principle to give greater operational flexibility. In particular, 
it will be practicable to utilize alternative crushing equipment to suit the 
variety of materials which are to be mined. 

Each mine conveyor now has a designated normal duty. Following bulk density 
tests, it is recommended that all conveyors be increased to 1,400mm (54") wide. 

The potential beneficiation of Low Grade coals by means of dry screening, wet 
screening and washing has been further evaluated. It is concluded that wet 
methods will give formidable tailings disposal problems, but that a useful 
degree of beneficiation can be simply achieved by dry screening. 

The layout of the screening and secondary crushing plant has been completely 
revised to provide beneficiation by dry screening of Low Grade coal. Also, 
duplicate conveyor lines from the plant will allow simultaneous transfer of 
lower grade coals to the blending system and by-passing of High Grade coals 
to the Power Plant. 

Recommendations are given for further testwork related to the crushing characteristics 
of all the materials to be mined.. this having been emphasized in the replies 
received from proprietary equipment manufacturers. 

Equipment used in the preliminary scheme is of established designs in current 
commercial use. Attention is drawn to units being developed which may be more 
suited to the requirements. 

The unique characteristics of the Hat Creek coals necessitate further testwork 
prior to the design of any Low Grade coal beneficiation facility. It should be 
noted that no samples have been obtained which have been proved representative of 
the bulk of this material. 
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SECTION 3 

DESIGN REQUIREMENTS OF MATERIALS 
HANDLING, SCREENING & CRUSHING SYSTEMS 

3.1 INTRODUCTION 

This section of the report considers the various materials which 
will be produced in the mine, and the facilities required to deliver them 
to the appropriate utilization points. 

Production data is taken from the Cominco-Monenco Joint Venture Mining 
Feasibility Report, Volume III, Mine Planning. Further understanding has 
been obtained of the proposed operations by discussion with B.C. Hydro 
Mining Engineers. However, the basic scheme proposed by C-MJV is unchanged. 
It would not be feasible'to make major changes without access to the total 
study of the truck/shovel mining method. 

This study is therefore limited to reviewing the selection and basic 
design of specified elements of the system: 

Dump Pockets and R.O.M. Crushers 
Width and Speed of R.O.M. Conveyors 
General Arrangement of the Coal Preparation Area, with 
particular reference to the Low Grade Coal. 

3.2 RUN-OF-MINE MATERIALS 

This study has identified eight distinct run-of-mine materials which 
may require separate handling from the mine. Each of these materials 
may pose different handling problems in winter and summer conditions. 
Their characteristics may also be significantly different when mined 
from dewatered areas below the. existing water table as compared with 
initial production in comparatively dry conditions. For this reason 
it is necessary that the handling system design can be modified as the mine 
develops. 

3.2.1 Waste 

The largest volume of run-of-mine materials will be waste supply 
described as a mixture of young sha,les with clay bands. This 
waste is therefore soft compared with that from most coal mining 
operations, and will break readily in crushing. The varying clay 
content will cause build-up of fine material in hoppers: chutes 
and within crushing equipment. The ability of bentonitic clay to 
absorb moisture means that this material will not be effectively 
dewatered by the mine draining operation. 
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3.2 RUN-OF-MINE MATERIALS - cont. 

3.2.2 Waste for Construction 

Some clay free waste which will need to be segregated for mine 
road, waste dump dam, and other construction requirements, comes 
particularly from areas of glacial till to be removed at an early 
phase of the mine. Some of this material could therefore be trucked 
directly to the point of use rather than delivered through the 
main waste conveyor system. Laroe boulders which would reauire 
special crushing equipment may 
direct trucking from the mine. 

~a- ~~~~~ 

also be handled at lower cost by 

3.2.3 Clay 

An area of massive clay with a 
identified in Medicine Creek. 
handling and crushing involving a minimum of cnutes. 

high water content has been 
This will require purpose designed . ,.*. 

3.2.4 Normal Coal 

The bulk of the run-of-mine coal is expected to contain varying 
proportions of soft shale and clay materials. When dry this 
material has been observed to crush and handle with ease. 
However, the large scale mining operation requiring dewatering of 
much of the coal strata means that it will have a significant surface 
moisture content. The design of the normal run-of-mine coal system 
must therefore be based on criteria for coals classed as difficult. 

It can be anticipated~that in the early stages of the mine development 
the proportion of material with a difficult handleability will be quite 
low, and therefore a program of progressive improvements to the 
handling system through the mine life is possible. 

3.2.5 Petrified Wood in Normal Coal 

Petrified wood has been identified as present in significant 
quantities in areas of the coal strata. Run-of-mine coal may- 
therefore need to be selectively crushed to reject this material. 
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3.2 RUN-OF-MINE MATERIALS - cont. 

3.2.6 High Clay Content Normal Coal 

In some areas there are thick bands of clay in the coal strata 
which it would not be economic to separate by selective mining. 
Coal handling systems must therefore accept this material. 

3.2.7 High Grade Coal 

The D Zone will provide coal of lower sulphur content and higher 
calorific value. This may need to be segregated in the mine and 
conveyed separately to the Power Plant either to assist in achieving 
high power output despite mechanical problems, or to facilitate the 
lowering of sulphur dioxide emissions in adverse climatic conditions. 

3.2.8 Low Grade Coal 

Low Grade Coal will have to be segregated in the mine and 
separately handled to a beneficiation system if the required Normal 
Coal quality is to be maintained.,This material is some 7% of 
total coal production over the mine life. 

3.3 MINE CONVEYOR SYSTEMS 

The various run-of-mine materials described in the previous section have 
been considered with respect to their production rates and system requirements 
to minimize stockpiling and effect segregation. 

A minimum of three mine conveyors are required. These conveyors, with 
their particular feed and run-of-mine crusher system designs, should be 
dedicated to specific duties:- 

3.3.1 Normal Coal Conveyor 

This system would be in continuous operation handling coal 
production from all four coal zones (A,B,C and D). Rejection of 
petrified wood must therefore precede this conveyor. High clay 
content raw coal will also follow this route. 
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3.3 MINE CONVEYOR SYSTEMS - cont. 

3.3.2 Waste and Clay Conveyor 

3-4 

This conveyor route to have a minimum of transfer points of 
the simplest possible design : ie. no two-way transfer chutes 
and vertical drop feed from one conveyor to the next. 

3.3.3 Low Grade Coal/Spare Conveyor 

In addition to its primary duty, this conveyor would provide 
a standby for either normal coal or normal waste. 

Consideration of the quantities of normal waste material to be removed, and 
the production pattern of low grade coal in certain periods (eg. years 4 
to 11) leads to the recommendation that a fourth conveyor be installed at 
least from the upper level of the mine:- 

3.3.4 Normal Waste Conveyor 

This conveyor to take the bulk of dry waste from upper levels 
of the mine, thus giving more flexibility in the use of 3.3.2 and 
3.3.3. 

Each conveyor system is based on 3,000 cubic meters per hour, ie. up 
to 3,200 tonnes per hour of coal, 5,000 tonnes per hour of waste. 

The position of the conveyors fin the mine has not been altered. Thus 
the mine dump pocket system proposed by C-MJV can be retained. With 
the designated conveyor duties proposed above the conveyor centre-lines 
are acceptable. 

Measurements of the bulk density of coal and waste samples confirmed the 
swell factors suggested by Weirco. The mine conveyors recommended are 
therefore 1400mm wide (54 inches) operating at 4.5 meters/second. 
This width is also recommended within the Coal Preparation Area, with 
the speed reduced to 2.5 meters/second for the 1000 tonnes per hour 
conveyors feeding to screening equipment. 

1 
L 
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SECTION 3 

DESIGN REQUIREMENTS OF MATERIALS 
HANDLING, SCREENING & CRUSHING SYSTEMS 

3.4 PRIMARY CRUSHING STATIONS 

The selection of equipment and design of these stations must take 
account of the characteristics of the materials identified in Section 3.2. 
Crushing tests have been limited to the breaker drop tests conducted by 
Fawcett, and testwork by manufacturers of other specialist types of 
crushers is essential. Representative samples of as mined materials 
of the'more difficult categories below water table level will not be 
available until the mine has been in operation for some years. 

Preliminary design of the primary crushing systems should therefore 
allow for the substitution of alternative crushing systems. (Note 
that the C-MJV layout can be used only with the Siebra type). 

Review of available crushing systems confirms that 1500 cubic meters/hour 
is a practical maximum for most manufacturers and the designs considered 
in this report are based on this throughput. Feed could therefore be 
received simultaneously from two dump stations to each conveyor. 

Consideration of desirable maximum particle size together with wear and'tear in 
subsequent handling, screening and secondary crushing operations,reduce 
the run-of-mine material to below 200mm. This would also facilitate 
rejection of more unwanted material, eg. petrified wood, than the 
300mm previously used. 

3.4.1 Dump Pockets 

Each Dump Pocket to hold approximately three truckloads to permit 
smooth turnaround of mine trucks. 

Due to the sticky clay problems we are recommending steeper slopes 
than normally encountered, and could not recommend the use of 
box shaped pockets (ie. where the fall of large lumps is broken 
by a static bed of material). 

U 
U 
U 
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3.4 PRIMARY CRUSHING STATIONS - cont. 

3.4.1 Dump Pockets - cont. 

Some crusher manufacturers claim to accept lumps of the maximum 
anticipated dimensions without a grid over the hopper. (For 
example, in Hazemag's System there is a "breaking access trap" 
for oversize lumps). We consider it is undesirable to ooerate 
with no top size restriction, and have retained the 600 x 600mm 
grid size from which gross oversize pieces will have to be 
removed, for example by front end loader. 

(Consideration should be given from a personnel safety aspect 
to using a 450 x 450mm grid. Also, it should be noted that if 
this size were adopted it would be possible to convey from 
the dump pocket discharge to crushers situated directly over the 
appropriate mine conveyor. However, the 450 x 450mm grid could 
retain unacceptably large quantities of material for removal). 

3.4.2 Run-of-mine Feeders 

Vibrating feeders are not sufficiently powerful or robust for this 
duty. The variable speed apron feeder is most widely used. Most 
manufacturers of push-plate type feeders do not have large enough 
units available. This feeder has the disadvantage of losing 
height, whilst the apron feeder can elevate. However, Hazemag have 
a large capacity hydraulically operated feeder which is included 
as part of their System package. 

3.4.3 Run-of-mine Screens 

It is desireable to remove undersize to reduce the load on the 
crusher - particularly when sticky fines are present - and to 
avoid excessive breakage. 

The Krupp Roller Screen is an integral partof-the Siebra Crusher. 
This type of self-cleaning screen has a good reputation for 
operating on sticky feeds, and has the mechanical strength to 
accept large heavy lumps. The geared drive mechanism of the Krupp 
must be a high initial cost component. 
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3.4 PRIMARY CRUSHING STATIONS - 

3.4.3 Run-of-mine Screens 

cont. 

- cont. 
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The Pettibone Wobbler Screen appears to be a viable alternative. 
The "wobbler" screen blades should provide an enhanced cleaning 
action. The chain drive should be cheaper yet present few problems. 

Generally, vibrating screens are not sufficiently robust for these 
duties, and jigging screens would be of large unit size. Such 
conventional screening machines also lose height compared with 
the horizontal roller screens. We have, however, included a 
Simplicity vibrating screen which is standard in the Hazemag 
System package. 

3.4.4 Run-of-mine Breakers 

3.4.4.1 Bradford Breaker 

This is a voluminous machine best fed by conveyor with 
a preferred maximum lump size of 450mm. 

Rejection of hard material such as petrified wood would 
be readily accomplished. It is likely, however, that there 
is also hard coal, which would be rejected. The.drop 
shatter tests by Fawcett also suggest that some goody coal 
may be lost. 

The Bradford Breaker at Centralia has been observed to 
reject clay l~umps from wet mining conditions similar to 
those anticipated from lower mine levels. Experience 
at Coal Valley, Alberta has included problems with build-up 
of wet clay fines on the outside of the drum and in the 
product collecting chutework. To clear these with 
quantities of water - as at Centralia - would be unacceptable 
unless all coal is to be washed. 
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3.4 PRIMARY CRUSHING STATIONS - cont. 

3.4.4 Run-of-mine Breakers - cont. 

3.4.4.2 Krupp Siebra Crusher 

This unit is successfully used in the Lignite Industry. 
It is able tom reject the petrified wood. There 
may be problems with clay sticking in the crushing rollers. 
We endorse the reservations listed in correspondence to 
you by Krupp Industries. However, at this stage and 
subject to testwork, we propose this machine for Normal 
Coal, and particularly for the Normal Coal with 
Petrified Wood. It is necessary to have an alternative 
available should the wet clay be problematic. 

3.4.4.3 

3.4.4.4 

Wing Crusher 

The Humboldt Wing Crusher is also widely used in the 
Lignite Industry, but it could not accept hard waste, 
particularly Petrified Wood. 

Impactors 

The wide range of applications of this design suggests it 
will be able to accept all Hat Creek materials, except 
massive clay. Hazemag are the only manufacturer to offer 
units large enough for the run-of-mine duties. Different 
speeds are required for alternative duties, ie. higher 
speeds for Waste with clay, to give sufficient breaking 
and cleaning forces, lower speeds for coal without waste 
to minimize degradation. 

Hazemag suggest tests should reveal a degree of selective 
crushing, which could achieve rejection of petrified wood 
if followed by screening. 

The Hazemag design can be fitted with heated impact surfaces 
which would release wet clay. We propose these machines 
with provision for the oil heating system be added if 
and when required. It also may be easily opened for cleaning. 
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3.4 PRIMARY CRUSHING STATIONS - cont. 

3.4.4 Run-of-mine Breakers - cont. 

3.4.4.5 Impactors with Moving Breaker Plates 

Machines of this type are in wide use with sticky 
materials. The Jeffrey Mud Hog has the advantage of 
reversible feed/breaker plates, and has been used in 
clay breaking as well as a variety of sticky coal and waste 
applications. Pennsylvania Crusher's Non-clog Hammermill 
also has an optional moving back-plate. With both of 
these machines, the breaker plate helps to feed the material 
into the impactor path. The Bulldog Non-clog Impactor 
type Hammermill appears to offer the best layout, however, 
since the breaker plate is near vertical, and the feed 
drops vertically onto the impactor as compared with the 
approximately 45' feed of the Jeffrey and Pennsylvania 
machines. Bulldog's breaker plate may be inched away from 
the impactor for cleaning the machine, and it also has 
an optional moving back-up plate. 

3.4.4.6 Clay Feeder/Shredders 

J.C. Steele (and others) manufacture a clay feeder in which 
a set of screws at the base extrude clay and deliver in a 
shredded form. These units have a low capacity - say 
100 tonnes per hour and are designed for the clay industry. 
The major restriction to use of these machines is that 
they may be blocked up or even damaged by stones. We 
cannot therefore recommend these units for the clay waste. 
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PRIMARY CRUSHING STATIONS - cont. 

3.4.5 General Design 

We recommend that the Run-of-mine Breaker stations be designed 
for location on the side of benches on either side of the mine 
conveyor system. Product conveyors would deliver to the mine 
conveyors with the facility by means of change-over chutes to 
deliver to either of a pair of mine conveyors. Thus, for example, 
a given system could deliver to the Low Grade Conveyor or Waste 
Conveyor. This will reduce the number of Dump Pockets required 
in the mine. 

The other advantage of this layout is ease of access for maintenance 
of the feeders, screens and crushers, and the possibility of 
changing the type of crusher at a given point if changes in duty 
so requires. 

COAL SCREENING AND SECONDARY CRUSHING 

3.5.1 Introduction 

The 2OOmm x 0 raw coal has to be 
delivery to the Power Plant. To 

crushed to below 50mm for 
reduce load on the crushers, 

and to minimize breakage, it is desirable to screen out the 
undersize at 50mm prior to crushing. The low grade coal may also 
be partially beneficiated by screening at say 13mm and rejecting 
the fines to waste. 

This section reviews the dry screening and crushing units which 
may be applicable for these duties. 

Prior to screening and crushing,hoppers are proposed for the 
following reasons: 

- to give a more even feed to the units 

- to permit emptying of the mine conveyors in the event of product 
conveyors, crushers or screens shutting down 

- to divide the feed between modules so as to reduce size segregation 
and maintain efficiency i' .<.. 

The use of~rotating chutes to feed the hoppers will distribute the 
feed'between'modules and so-give some degree of mixing prior to the 
screening and crushing operations. It should be noted'that a degree 
of melting will take place by virtue of~the rotating chute. 
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3.5 COAL SCREENING AND SECONDARY CRUSHING - cont. 

3.5.2 Coal Screening 

In selecting machines for these duties, we have been conscious 
of the need to base design on proven equipment at this stage. 
Developments in thisfield are also reviewed. Conventional screens 
have been incorporated in the layout because the other types of screen 
reviewed have not yet been proven. 

3.5.2.1 

3.5.2.2 

3.5.2.3 

Conventional Screens 

There should be no problems in using heavy duty 50mm x 50mm 
woven wire for removing undersize prior to the crushers. 
Partial blinding of the screen surfaces may occur when 
the wet clay content is high, but the presence of 200mm 
particles will keep this to an acceptable level. A 
safety factor has been used in determining the crusher 
capacity. The tonnages to be handled are within the 
capacity of conventional screens. There are many 
manufacturers : Allis-Chalmers Ripl-flo is widely accepted. 
The largest unit size is 8 ft. wide x 20 ft. long. It is 
believed that these screens would be the most suitable for 
this application. 

Consideration was given to the larger units now available, 
eg. the Siebtechnik Banana Screen. This would reduce the 
number of units, but more extensive chutework to collect 
product and feed crushers is required. This also reduces 
the flexibility which can be achieved by a modular design. 

Woven wire or similar decks would not be suitable for 
screening at -13mm due to blinding when the feed is sticky. 

Heated Deck Screens 

Electrically heated decks have been used on moist coal 
feeds to permit more efficient dry screening in the 15 to 5mm 
size range. Maintenance may be high, particularly resulting 
from accidental damage. 

Rod Deck Screens 

Screen decks consisting of rods free to turn and vibrate 
within oversize mounting apertures are widely used in 
the 20 to 8mm size range in Europe. They give acceptably 
efficient dry fines removal, and are low in maintenance 
cost due to being robust. 
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SECTION 3 

DESIGN REQUIREMENTS OF MATERIALS 
HANDLING, SCREENING & CRUSHING SYSTEMS 

3.5 COAL SCREENING AND SECONDARY CRUSHING - cont. 

3.5.2 ~Coal Screening - cont. 

3.5.2.3 

3.5.2.4 

3.,5.2.5 

3.5.3 Crushing 

Rod Deck Screens - cont. 

One problem is that they are very noisy in operation, 
and the screening section of the plant should be isolated 
from continuous operator access. 

Probability Screens 

Vibrating screens using a series of oversize decks which 
give effective fines removal by virtue of the chances of 
passing nearsize particles forward to overflow have found 
only limited application. 

The National Coal Board (U.K.) has recently developed 
a rotating probability screen which is said to give good 
separations in the 12 to 4mm range. The "deck" is a 
rotating spoked wheel : increasing the wheel speed reduces 
the size of particle which passes through to undersize 
product. Performance data has not been made available. 

These machines are currently of low unit capacity, typically 
100 tonnes per hour, and a complexity of plant thus makes 
these units less attractive in total scheme cost. 

Disc Screens 

Radmark Engineering have recently developed a version of 
their disc screen for sizing in the 25 to 1Omm range. 
Simon-Carves assisted with test evaluation, and a high 
throughput per unit area was obtained. This unit is to 
be further tested alongside probability screens in the 
U.K. and may be worth re-evaluation for the Hat Creek 
project at a later date. 

There are a wide variety of crushers available for reducing 200 x 50mm 
coal to below 50mm of similar design to the units described earlier. 
We have selected the Hazemag Impactor with optional heated breaker 
plates as the best machine for the sticky feed conditions, with 
the Jeffrey Mud-Hog a close second choice. 
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SECTION 4 

BENEFICIATION OF LOW GRADE COAL BY WET PROCESSING 

4.1 INTRODUCTION 

Representative areas of coal which have been designated as Low Grade 
have not been sampled and tested due to their location. There are two 
situations which may give rise to this categorization: 

admixture of reasonably good coal with a higher than normal 
proportion of free shale and clay. This might be found for 
example as shaling out of the coal measures at the fringes of 
the deposit. Such raw.coal would have a relatively good 
beneficiation potential : ie. cleaning would give a product 
yield, albiet small, of relatively high calorific value. 

raw coal with an even higher "impregnation" of clay in the 
particle fissures. This material would have a very poor 
beneficiation potential. 

In the absence of any washability data of such raw coals, this section 
is concerned with projecting the data obtained for the "Normal" Hat 
Creek raw coal. These projections show in fact the latter of the above 
alternatives. 

Therefore, washing the Low Grade coals would result in a product of 
low quality, despite the removal in the washing process of proportionately 
large quantities of clay as tailings. 

A sub-sample of the August 1979 Trench A Low Grade material was 
subjected to wet screening and gives some confirmation of this, but 
no definite case for wet processing of the low grade coal can be made 
until representative samples have been obtained. 

4.2 BENEFICIATION BY DESLIMING 

Since the fines, say -28 mesh, are significantly higher in ash content than 
the coarse material, desliming the raw coal may give significant cleaning. 
Table 4-l shows values which have been projected from the wet screening 
results obtained for the 1977 Samples X and Y, the CANMET screening tests, 
and the 1979 Low Grade Coal Sample. 



TABLE 4-1 : BENEFICIATION OF LOW GRADE COAL BY DESLIMING 

cv 

BTU/lb 

Product = Screen O/Flow Reject = Screen U/Flow Degree 
@ 75% Yield @ 25% Yield BTU 1 of 

ASH Yield Beneficiation 
CV,BTU/lb Ash % CV,BTU/lb Ash% % 

2000 73.00 2440 70.00 679 82.00 91.5 1.27 

2500 69.59 3057 65.80 832 80.96 91.7 1.29 

3000~ 66.19 3644 61.80 1066 79.36 91.1 1.30 

3500 62.78 4224 57.85 1329 77.57 90.5 1.31 

4000 59.38 4789 54.00 1630 75.52 89.8 1.31 

4500 55.97 5317 50.40 2047 72.68 88.6 1.31 

5000 52.56 5846 46.80 '2464 69.84 87.7 1.31 

5500 49.16 6367 43.25 2897 66.89 86.8 1.32 

6000 45.75 6880 39.75 3358 63.75 86.00 1.32 
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4.2 BENEFICIATION BY DESLIMING 

Desliming does offer a relatively useful degree of cleaning for the 
lower plant costs involved and moderate loss of heating value for 
rejects. 

All of these rejects must be considered as tailings rather than a solid 
waste discard. Tailings dewatering and disposal has been considered 
in the main report on Coal Beneficiation, and the conclusion that this 
will present formidable problems applies equally in this case. It is 
relevant to suggest that the recommended pilot plant work should 
commence with,a simple desliming operation on Low Grade coal providing 
tailings for investigation. Once this problem has been resolved, 
circuit refinements to give a degree of washing may then be evaluated. 

4.3 BENEFICIATION BY WASHING 

No Washability Data has been obtained for the Low Grade coals. 
Therefore, it is necessary to see how available data shows trends which 
may be projected into this quality range. 

Inspection of the Washability Data shows two general trends. 

a) Finer Sizes are dirtier than coarser sizes. 

b) For a given s.ize fraction the higher ash of the poorer coals is due 
to a lower proportion of low gravity (low ash) coal/higher proportion 
of middlings and not to an increase in the high gravity (high ash) 
clay/shale partings material. (Note that this is evidence that we 
are concerned with a trend in coal quality and not a trend in admixture 
of even minute partings with relatively good coal. If the latter 
were the case, we should, with appropriate crushing, have a coal 
with a relatively good beneficiation potential. Also, note that the 
washability data in the CANMET Wash Test shows no liberation by crushing). 
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SECTION 4 

BENEFICIATION OF LOW GRADE COAL BY WET PROCESSING 

4.3 BENEFICIATION BY WASHING - cont. 

4.3.1 Plant Requirements for Washing 

The two-stage Water-Only Cyclone System (eg. EMR Canmet) may 
be considered for washing the raw low grade coal crushed to 40mm. 
The main disadvantage of this system is that the multitude of 
cyclone operations: feed classifying, first washing, second washing, 
and product thickening requires large volumes of water in circulation. 

Operating costs for pumping are,thus high and the several passes 
with circulating water will give a high tailings problem as 
found in the CSMT and EMR Test Washes and the Wet Attrition 
Tests. Large numbers of cyclones are required due to their 
relatively limited rejects capacity (25 to 30% of feed). 

An alternative form of autogenous medium cyclone is available - the 
Simdex. The Simdex system was specifically developed for re-washing 
the rejects from inefficient plants or re-processing mine waste 
dumps. The Simdex uses the minus 28 mesh fine shale present to 
form a thick shale suspension in water which then acts in the cyclone 
as a dense medium for the 40mm x 28 mesh material. Since it was 
designed for waste coal treatment a Simdex Cyclone has some three 
times the rejects capacity of similar sized magnetite medium 
cyclone or water-only cyclone, and simpler liquids circuit. 

The process does have disadvantages. Its efficiency is similar 
to two-stage water-only cyclones, and thus much lower than 
conventional magnetite medium cyclones. The separation gravities 
attainable depend on the characteristics of the minus 28 mesh 
shale particles, and it is probable that the clay content of the 
Hat Creek coal would be too high. 

The Hirst Fine Coal Washer developed by the NCB (UK) has been used 
for re-washing mine waste piles as well as 1Omm x 28 mesh fine 
coal. Due to the low water requirements, this unit would also 
warrant consideration. 
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SECTION 4 

BENEFICIATION OF LOW GRADE COAL BY WET PROCESSING 

4.3 BENEFICIATION BY WASHING - cont. 

4.3.1 

4.3.2 

Plant Requirements for Washing - cont. 

The modular Coal Washery as presented in the Coal Beneficiation 
Report, with modifications to the fines circuit, and extensive 
tailings facilities, could also be used. This would, however, 
be a very expensive plant for the low recovery of coal obtained. 
From that study, an approximate cost estimate suggests a capital 
investment of $12 million, and an operating cost of $2.50 per ton 
of feed. (This does not include the cost of a dewatered tailings 
disposal area). This would give a product cost of $6.50 per ton. 

It can be concluded that a washing scheme is unlikely 
to recover useful coal at a cost comparable with mining the 
equivalent tonnage of additional Normal coal. Although it would 
be worthwhile investigating the performance of simpler process 
schemes designed specifically for this Low Grade material, the 
fact that the bulk of the cost is related to tailings dewatering 
and disposal means that an economically sound proposal is improbable. 

Projected Washing Results 

As the fines content increases and becomes dirtier the potential 
coal recovery from the finer sizes is very low. Therefore, 
it is not necessary to consider any washing of the minus 28 mesh 
material. 

In Table 4-2 below it can be observed that the "yield error" 
(Theoretical Yield - Actual Yield) is high due to the difficult 
washability characteristics. Projecting results for the Low 
Grade coal therefore gives a very poor return for the cost of 
washing. 

Similarly the reconstituted data from the CANMET Wash Test shows, 
for the 3/8" x 28 mesh size fraction a theoretical yield of 86.0% 
at 17.3% ash, but an actual yield of 75.6% from the 24.2% ash 
raw coal. 

Table 4-3 shows values projected for the Low Grade coals in the 
2000 to 5000 BTU/lb range. 
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SECTION 4 

BENEFICIATION OF LOW GRADE COALS BY WET PROCESSING 

TABLE 4-2 : BENEFICIATION POTENTIAL OF l/4" x 28 MESH COALS 
- SEPARATION IN TWO-STAGE WATER CYCLONES 

SAMPLE % ASH OF RAW COAL CLEAN COAL , k" x 28 MESH 

2 

C 

B 

x+y 

A 

4" x 0 k" x 28M % 

26.9 28.9 21.6 

29.1 27.2 16.9 

36.3 34.3 25.3 

42.9 37.9 25.5 

57.2 48.8 37.9 

% YIELD 

Theoretical 

82.0 

78.5 

77.2 

77.3 

77.7 

Actual 

62.4 

65.2 

65.1 

65.4 

65.3 

4-6 



TABLE 4-3 : BENEFICIATION OF LOW GRADE COAL BY TOTAL WASHING 

RAW COAL CLEAN COAL PRODUCT 

cv ASH YIELD ASH cv 
BTU/lb % d.b. wt % % d.b. BTU/lb 

2000 73.00 42.0 63.6 3380 

REJECTS INCLUDING 
TAILINGS BTU Degree 

ASH cv Yield % of 
% d.b. BTU/lb Beneficiatior 

80.1 958 71.0 i 1.95 

2500 69.59 43.2 56.7 4392 79.6 1031 75.7 2.15 

3000 66.19 44.4 50.8 52.58 78.6 1178 77.8 2.28 

3500 62.78 45.6 45.2 6080 77.5 1339 79.2 2.40 

4000 59.38 46.8 40.1 6829 76.3 1516 79.8 2.51 

4500 55.97 48.0 35.7 7474 74.5 1780 79.7 2.60 

5000 52.56 49.2 31.6 8076 73.0 2000 79.5 2.68 

NOTE: These results do not include allowance for the "yield error" of the washing processes. 
Based on the probable use of a water-only washing cyclone system this would involve a 
reduction of about 10% in the yield, eg. for a 3,000 BTU/lb raw coal the actual yield 
would be 40.0% by weight, the BTU yield 69.8%. 
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SECTION 5 

BENEFICIATION OF LOW GRADE COAL BY DRY SCREENING 

5-1 

INTRODUCTION 

Our March 1978 Interim Report considered various sets of washability 
data from samples B, Y, X and A. Ash content versus size consist 
was plotted for each of these samples. A similar geometric trend 
was observed and further curves were pro.jected to general relations 
for coals of 4500, 3700 and 3000 ETU/lb. 

Additional data was available for this study which included the 
CANMET Test data, an independent sample taken in 1977, and the two new 
samples of Low Grade Coal taken in June/July 1979. This additional data 
was plotted using the same parameters as previous study work. The X 
and Y samples' data was combined in a 50/50 ratio and the composite 
data set was treated as a single set of data. Data from Sample C 
was also considered in this study. 

THEORETICAL BENEFICIATION 

Table 5-l shows the theoretical results of dry screening various 
coals ranging in calorific value from 2000 BTU/lb to 6000 BTU/lb in 
increments of 500 BTU/lb. The corresponding ash of each coal quality 
was calculated using the revised ash/calorific value correlation 
equation. 

It was assumed that the size of classification would be chosen such 
that 50% of the feed would report to overflow and a like amount to 
underflow. The average ash differential for a 50% classification is 
6.84% (See Appendix III). Therefore? the screen overflow ash will be 
6.84% cleaner than the feed ash. Similarly, the screen underflow 
ash will be 6.84% dirtier than the feed ash. 

These theoretical ashes were applied to each raw coal quality and 
the corresponding calorific values were calculated using the given calorific 
value/ash correlation equation. 



TABLE 5-1 : BENEFICIATION BY SCREENING OF LOW GRADE COALS (THEORETICAL) 

RAW COAL PRODUCT = SCREEN O/FLOW REJECT =~'SCREEN U/FLOW - - 
@ 50% YIELD @ 50% YIELD D&E': j% iiTU 

BT$b 
ASH cv ASH ASH RECOVERY 

% d.b. BTU/lb % d.b. BT&b ~% d.b. BENEFI::ATION' 

2000 73.00 3004 66.16 996 79.84 1.66 75.10 

2500 69.59 3504 62.75 1496 76.43 1.55 70.10 

3000 66.19 4004 59.35 1996 73.03 1.49 66.73 

3500 62.78 4504 55.94 2496 69.62 1.44 64.34 

4000 59.38 5004 52.54 2996 66.22 1.41 62.55 

4500 55.97 5504 49.13 3496 62.81 1.39 61.16 

5000 52.56 6004 45.72 3996 59.40 1.38 60.04 

5500 49.16 6504 42.32 4496 56.00 1.37 59.13 

6000 45.75 7004 38.91 4996 52.59 1.37 58.37 
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SECTION 5 

BENEFICIATION OF LOW GRADE COAL BY DRY SCREENING 

5.3 PREDICTED BENEFICIATION 

Note that the above exercise did not consider the effects of screening 
inefficiency. Various data was collected regarding the partition factors 
applicable to dry screening operations as accumulated over the years. 
After considerable assessment and collation of this information a series 
of partition factors was calculated. These factors were then applied to 
the anticipated size consist of the feed. 

The partition factors for the screening operation were applied against the 
anticipated size consist (see Appendix III) to determine the distribution 
of material in the screening operation. 

The screen overflow and underflow qualities were predicted by applying the 
overflow and underflow quantities against the ash distribution. The ash 
distribution used was the same as that for the theoretical predictions. 
Table 5-2 below shows the predicted screen overflow and underflow ash 
and calorific value for various coals ranging in quality from 2000 BTU/lb 
to 6000 BTU/lb in 500 BTU/lb increments. 

To further illustrate the beneficiation potential shown in Table 5-2, 
using dry screening consider the following example. Consider the case of a 
feed of 400 tonnes corresponding to the top four rows of Table 5-2, viz 
25% @ 2000 BTU/lb, 25% @ 2500 BTU/lb etc. Assume that the quality of the 
product is equally distributed throughout. 

If no screening were applied, the yield would be 400 tonnes at 3000 BTU/lb 
ie. the average calonfic value of the feed. 

If a manual "Cut-off" of 3000 BTU/lb was applied to this feed, 50% would be 
rejected viz 2000 BTU/lb and 2500 BTU/lb, as being below grade. Therefore 
the yield would be 200 tonnes at 3500 BTU/lb ie. the average calorific value 
of the acceptable quality product. 

If dry screening were employed with only the screen overflow monitored by a 
Bulk Density Meter, the yield would be 247.6 tonnes at 3461 BTU/lb. 

If dry screening were employed with Bulk Density Meters measuring ash of 
both the screen overflow and underflow products, the ~"cut-off" would be applied 
to each of said products simultaneously. With the overflow meter set to 
"cut-off" at 3000 BTU/lb, the product yield would be 179 tonnes at 3740 BTU/lb. 
Similarly, with the underflow meter set at 2540 BTU/lb, the yield would be 
68.6 tonnes at 2896 BTU/lb. Together this would represent a yield of 
247.6 tonnes at 3506 BTU/lb. 



TABLE 5-2 : BENEFICIATION BY SCREENING OF LOW GRADE COALS PREDICTED FOR 20MM APERTURE 

RAW COAL PRODUCT = SCREEN O/FLOW REJECT = SCREEN U/FLOW 
@ 61.9% YIELD @ 38.1% YIELD DEGREE % BTU 

cv ASH 
BT&b 

ASH cv ASH OF RECOVERY 

BTU/lb % d.b. % d.b. BTU/lb % d.b. BENEFICIATION 

2000 73.00 2461 69.86 1251 78.10 1.29 76.17 

2500 69.59 2961 66.45 1751 74.69 1.24 73.31 

3000 66.19 3461 63.05 2251 71.29 1.21 71.41 

3500 62.78 3961 59.64 2751 67.88 1.19 70.05 

4000 59.38 4461 56.24 3251 64.48 1.18 69.03 

4500 55.97 4961 52.83 3751 61.07 1.17 68.24 

5000 52.56 5461 49.42 4251 57.66 1.16 67.61 

5500 49.16 5961 46.02 4751 54.26 1.16 67.09 

6000 45.75 6461 42.61 5251 50.85 1.16 66.66 
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SECTION 5 

BENEFICIATION OF LOW GRADE COAL BY DRY SCREENING 

5.3 PREDUCTED BENEFICIATION - cont. 

This clearly illustrates the advantage of beneficiation by dry screening 
in conjunction with Bulk Density Meters monitoring products. The above 
calculations assume that the manual "In-pit" section of the Normal/Low Grade 
and Low Grade/Waste cut-offs at 4000 and 2000 BTU/lb are effected with 
100% accuracy. In practice, this would present a formidable operating 
problem. 

The overall advantage of using the Bulk Density Meters illustrated above 
will be magnified several times when practical fluctuations in this In-pit 
selection are taken into account. In fact the only result which could be 
applied with reasonable confidence is the use of Bulk Density Meters 
monitoring both screening products. 

In practice all material for example between 5000 BTU/lb and waste observed 
to contain some coal could be directed to the Low Grade Coal circuit for 
automatic optimization of recovery. This will greatly ease problems of 
mining system control. 

The Bulk Density Ash Meters will need to be monitored and adjusted regularly 
to take account of variations in material characteristics. If the Normal 
coal is directed via the No. 1 Product Conveyors to the Blending Stockpile, 
and the No. 2 Product Conveyors are used only for the selected Low Grade 
coal product, the No. 2 Continuous Ash Meter will provide this monitoring 
facility. 

5.4 PLANT REQUIREMENTS 

The equipment requirements forscreening and crushing have already been 
considered in Section 3. 

A proposed scheme has been outlined based on these findings, and 
integrated into the Normal Coal handling, screening and crushing scheme. 
This is described in Section 6. 
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SECTION 6 

DESIGN AND COST OF SCHEME 

6.1 BASIS OF DESIGN 

This scheme has been designed to provide capacity for the removal of 
9000 m3/hr. of material from the mine. Bulk density of the material to 
be removed ranges from 800kg/m for coal to 1600kg/m~ for waste. Material 
to be removed will fall within this range. The scheme has provided tor 
1400mm wide conveyors running at 4.5m sec. to'handle this capacity. 

The original study called for three conveyors plus a future standby. 
conveyor to perform the above described duty. These conveyors were to be 
completely interchangeable, that is, able to handle coal, waste, or a 
combination of both. However, the revised scheme, in order to maximize 
the availability and suitability of the conveying systems, has individual 
conveying systems for individual conveying duties. 

The separation of the conveying systems by the products being carried has 
not been at expense of operating flexibility. The proposed conveying 
systems fall into two discrete categories, namely coal and waste. The 
coal conveyor out of the mine will handle coal only. A second conveyor will 
handle waste and clay only. A third~conveyor will provide back-up 
waste capacity for the second conveyor but without provision for handling clay. 
The fourth conveyor will be capable of being a standby coal conveyor 
and standby waste conveyor in addition to being the low grade coal conveyor. 

All conveyors are capable of transporting uo to 300 m3/hr. This corresponds 
to the equivalent of 5000 tonnes/hour of waste and 3200 tonnes/hour of coal. 

The coal,handling system at the mine mouth has been designed for two grades 
of coal, namely normal coal and low-grade coal. The former system has 
been designed for 3200 tonnes/hour and incorporates four streams each 
capable of 1000 tonnes/hour. The low-grade screening and handling system 
is designed for 1000 tonnes/hour and consists of two streams each capable 
of 500 tonnes/hour. 

The normal coal screening and crushing with four modules rated at 1000 
tonnes/hour each is designed to crush 350 tonnes/hour per stream. The 
anticipated size analysis predicts that only 200 tonnes/hour is required, 
and therefore a coarser size analysis could be catered for. 
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SECTION 6 

DESIGN AND COST OF SCHEME 

6.1 BASIS OF DESIGN - cont. 

The in-pit primary crushing systems have been designed for the 
individual materials. The normal coal truck dump station will employ 
a 600mm square grizzly above the 300 tonne capacity surge hopper. 
Crushing will be attained using a Siebra type crusher with capability 
for selective crushing. 

The waste and low grade coal crushing systems employing a similar grizzly 
will crush using an Impact type crusher. 

The 600mm square grizzlies on the truck dump hoppers will limit the 
maximum particle size to any specific crusher to 600mm x 600mm x 1200mm. 

6.2 DESCRIPTION OF SELECTED SCHEME 

This description should be read in conjunction with drawing F1490-01. 

6.2.1 Normal Coal 

Normal coal will be delivered to one of the normal coal truck 
dump stations and deposited in the surge hopper. Reclaim from 

. said hopper will be by apron feeder discharging onto a roller 
screen working in conjunction with a Siebra type crusher. The 
roller screen.will effect a size classification allowing smaller 
particles to pass through the rollers. Larger particles will be 
reduced in size by the overhead crushing mechanism. This mechanism 
will be designed to allow large pieces of uncrushable material 
such as petrified wood to pass under itself by lifting up. 
Therefore these large pieces of hard material will be discharged 
onto a conveyor for transport by truck. 

The coal, either passing freely through the roller screen or 
reduced and forced through, will be collected on a transfer 
conveyor for delivery to the Normal Coal Conveyor. This conveyor 
will transport the normal coal from the mine and deliver to the Mine 
Conveyors Drive and Transfer House. From this point the coal will 
be transferred onto a second Normal Coal Conveyor for delivery 
to the Normal Coal Surge Bins. A rotating chute will distribute 
the coal feed equally into four bins. 
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SECTION 6 

DESIGN AND'COST OF SCHEME 

6.2 DESCRIPTION OF SELECTED SCHEME - cont. 

6.2.1 Normal Coal - cont. 

6-3 

Reclaim from each of the above four bins will be by apron 
feeder. Each feeder will discharge onto a conveyor delivering 
to the Screening and Crushing House. The coal will be discharged 
from each delivery conveyor onto a two-deck inclined vibrating 
screen. The top decks of these four screens will be fitted with 
50mm square woven wire surfaces to effect size classification at 
50mm nominal. The lower deck will be fitted with mild steel 
plate and function as a carrying deck. 

Screen overflow will be discharged into an impact type crusher 
for reduction to minus 50mm. Screen underflow will be carried 
forward to blend with the crusher product. The minus 50mm normal 
coal will gravitate into a bifurcated chute for diversion to 
either the No. 1 or No. 2 Products Conveyors. 

The No. 1 and No. 2 Products Conveyors will run parallel to 
the Transfer House where the coal will be transferred to a 
second parallel pair of conveyors. These second No. 1 and No. 2 
Products Conveyors will deliver the coal to the Sampling House. 
A further transfer of the coal onto a third pair of Products 
Conveyors will occur in this house. These conveyors will deliver 
the coal to the Blending Piles Feed Conveyor or the Reclaim and 
Bypass Conveyor. 

6.2.2 Low Grade Coal 

Low grade coal will be delivered to one of the low grade coal/waste 
truck dump stations. These truck dump stations will also be capable 
of accepting waste material or coal. The truck dump hopper will 
be fitted with a grizzly having 600mm square openings. 

Material in the hopper will be reclaimed by a reciprocating push 
feeder and discharged onto a cascading vibrating grizzly having 
200mm square openings. The grizzly overflow will be discharged 
into an impact type crusher for size reduction to,minus 200mm. 
Grizzly underflow together with the crusher product will gravitate 
onto a transfer conveyor for transport to either the standby waste 
conveyor or the low grade coal conveyor. A bifurcated chute will 
divert the material to either conveyor depending on quality. 
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SECTION 6 

DESIGN AND COST OF SCH& 

6.2 DESCRIPTION OF SELECTED SCHEME - cont. 
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6.2.2 Low Grade Coal - cant, 

Low grade coal carried on the Low Grade Coal Conveyor will be 
delivered to the Drive and Transfer House. The option will 
exist at this point to either divert the feed product to 
the normal coal system should said product be normal coal or.to 
transfer onto the Low Grade Coal Conveyor for delivery to the 
Low Grade Coal Bins. Should the former option be applicable, 
the coal would be passed onto a Normal Coal Bypass Conveyor for 
transport to the Normal Coal Conveyor for delivery to the top of 
the Normal Coal Bins. 

Low grade coal will be discharged into the Low Grade Coal Bin by 
means of a reciprocating chute arrangement to ensure an equal 
distribution to each of the two bins. Reclaim of low grade coal 
from each bin bottom will be by apron feeder. Each apron feeder 
will feed onto a low grade coal conveyor delivering to the 
Screen and Crush House for Low Grade Coal. Each conveyor will 
then discharge its product onto an inclined three deck vibrating 
screen. The top deck will be fitted with a 50mm square opening 
woven wire deck while the middle deck will be fitted with a rod 
deck having 13mm spacings. The bottom deck will be blanked off with 
mild steel plate and perform as a carrying deck. 

The plus 50mm oversized material carried on the top deck will be 
discharged into an impact type crusher for reduction to minus 50mm. 
Material sized 50 x 13mm will pass via a chute to join the crusher 
product. A portion of this product will be directed into a Bulk 
Density Meter for ash.monitoring. The ash value will determine 
which conveyor the plus 13mm low grade coal will be discharged onto. 
Should a low ash reading indicate the plus 13mm function as being 
acceptable boiler fuel, said fraction would gravitate onto the No. 2 
Product Conveyor. Conversely, a high ash reading would cause 
the flop gate in the bifurcated chute to automatically divert 
the plus 13mm coal onto the No. 1 Rejects Conveyor. 

The minus 13mm low grade coal carried on the lower deck will be 
similarly sampled on a Bulk Density Meter to determine ash. A 
bifurcated chute and flop gate will divert this product to either 
the No. 1 Rejects Conveyor or the No. 2 Products Conveyor depending 
on the measured ash. The routing of the latter conveyor has been 
described in Section 6.2.1. 

i u 
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SECTION 6 

DESIGN AND COST OF SCHEME 

6.2 DESCRIPTION OF SELECTED SCHEME - cont. 

6.2.2 Low Grade Coal - cont. 

The No. 1 Rejects Conveyor will terminate at the No. 1 Rejects 
Conveyor Transfer House where the product will be discharged 
onto the No. 2 Rejects Conveyor. This conveyor will deliver to 
the No. 2 Rejects Conveyor Transfer House where the product 
will be fed into a bifurcated chute. The position of this 
chute will determine which waste conveyor will carry the product 
to the Houth Meadows Mine Waste Area. 

6.2.3 Waste/Clay 

A separate dump pocket, with a capacity of one truckload of 
material, will be installed at the first and second dump station 
to handle wet clay. This pocket will be located directly over 
the general waste conveyor allowing the transfer of material to 
the conveyor through an apron feeder, eliminating handling through 
a crusher., A grizzly will screen off oversize material. 

Optimum operation would ensure that a layer of waste material 
already on the belt would prevent the clay from making contact 
with the belt. This would minimize belt cleaning problems. Note 
that this clay handling system is preliminary and is subject to 
review. 

The Waste/Clay Conveyor will deliver to the Drive and Transfer House 
located at the mine mouth. This conveyor will transfer directly 
onto either of the Waste Conveyors, delivering to the Houth Meadows 
Mine Waste Area. Future provision has been made for the transfer 
of this waste material onto an alternate Waste/Clay Conveyor for 
delivery to the Medicine Creek Mine Waste and Ash Disposal Area. 
This future conveyor would originate 'at the Drive and Transfer 
House for the Mine Conveyor. Transfer points would be located 
at the Sampling House and two other transfer houses. 
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SECTION 6 

DESIGN AND COST OF SCHEME 

6.2 DESCRIPTION OF SELECTED SCHEME - cont. 

6.2.3 Waste/Clay - cont. 

A fourth conveyor out of the mine will be suitable for carrying 
waste material without clay. This conveyor will be fed by transfer 
conveyors from the various truck dump stations. Upon reaching 
the Drive and Transfer House, the waste will be discharged onto 
the Waste Conveyor feeding into the two Waste Bins. Distribution 
to the two bins will be via a bifurcated chute. 

Provision has been made to allow these bins to overflow into 
Emergency Truck Loading Chutes should the conveyors to Houth 
Meadows be inoperative. Normally, the waste will be reclaimed 
from the bins by apron feeder with one feeder under each bin. 
These feeders will discharge onto a common conveyor delivering 
to the two Waste Conveyors to Houth Meadows. The position of 
a flop gate in a bifurcated chute will determine which conveyor 
will carry the waste to Houth Meadows. 

6.2.4 Special Operating Features 

As mentioned previously, the non-interchangeability of the conveying 
systems will not detract from the operating flexibility of the scheme. 
The scheme will allow all materials to be extracted from the mine 
(with the exception of clay) should any one conveyor be lost. 

Therefore, in the event the Normal Coal Conveyor was shut down, 
the Low Grade Coal Conveyor could be loaded with normal coal and 
transfer this product to the normal coal system at the mine mouth. 
Similarly, the loss of a waste conveyor would place the Low Grade 
Coal Conveyor in a waste conveyor mode carrying waste to the Waste 
Bins. Homogenous clay, however, would have to be stockpiled until 
the Waste/Clay Conveyor resumed service. 
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6.2 DESCRIPTION OF SELECTED SCHEME - cont. 

6.2.4 Special Operating Features - cont. 

Other features in addition to back-up flexibility, include the 
possibility of producing normal coal from Zones A, B and C 
simultaneously with premium fuel from Zone D. This would be 
applicable in the case where the premium grade fuel stockpile 
at the boilers was at a low level. In this case, the Normal 
Coal Conveyor would carry the Zone D coal through the normal 
coal system and onto No. 1 Products Conveyor. This conveyor 
would transfer onto the Reclaim and Bypass Conveyor for delivery 
directly to the Power Station. Normal coal from Zones A, B and C 
would be carried on the Low Grade Coal Conveyor at a reduced rate 
to the Low Grade Coal System. The screened and crushed 
product would then be deposited onto No. 2 Products Conveyor for 
delivery to the Blending Piles. 
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DESIGN AND COST OF SCHEME 

6.3 COST SUMMARY 

6-8 

6.3.1 The "Order of Magnitude" Estimate on labour and material 
for the Material Handling, Screening and Crushing facilities, 
as described herein, is enclosed as Appendix 5 of this Report. 

The following items are not included in this pricing: 

Land Purchase 

Excavation & Site Preparation 

Railway Tracks & Roads 

Main Power Supply 

Potable & Process Water Supply 

Construction Camp 

General Workshops & Stores Facilities 

General Offices Including Laboratory 

Sewage/Effluent Treatment & Tailings Ponds 

Drive & Transfer House for Mine Conveyors 

Waste Conveyor to Disposal & Conveyors to Blending Piles 

Reclaim Bypass & Future Waste 

In addition, the following factors have not been taken into 
consideration: 

Contingencies 

Escalation 

Federal & Provincial Sales Taxes 

Allowance for Winter Work 

Premium Time 

Inspection & Testing 

Contract Indirects 
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SECTION 6 

DESIGN AND COST OF.SCHEME 

6.3 COST SUMMARY - cont. 

6.3.2 The "Order of Magnitude" Estimate on Head Office and Site/ 
Commissioning costs relative to the Material Handling, 
Screening and Crushing facilities, as described herein, is 
are follows: 

Head Office Engineering $1,600,000 

Disbursements 275,000 

Insurance 175,000 

Site/Commissioning including Expenses 750,000 

Risk Allowance and Fee, etc. 600,000 

Project Total $3,400,000 

6.3.3 The following comments are applicable to the above costs: 

a) Disbursements include such items as Travel and Living 
Expenses, Reproduction Costs, Telephone and Telex, etc. 

b) Construction and Commissioning activities have been assumed 
on a continuous basis through to project completion. 

c) Pricing is on a current day basis. 

d) The scope of the work is as generally shown on Drawing 
Numbers F1490-01 and 02, Revision 2. 
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6.4 OPERATING COSTS & MANPOWER FORECAST 

6.4.1 Operating Cost Summary 

Supplies - Maintenance 
- Laboratory 

Power 

Lighting 

Heating 

Dust Suppression 

Sub-Total 

Contingency 25% 

Total 

Exclusions: Mine Conveyors 
Mining Equipment 
Labour - Direct 

- Indirect 
Supplies - Mobile Equipment 

- Lubricants 
Depreciation 
Amortization 

$/Year 

818,022 
30,000 

940,000 

50,000 

507,818 

6-10 

$/Tonne 

0.082 
0.003 

0.094 

0.005 

0.051 

100,000 0.010 

2,445,840 0.245 
I 

611,460 0.061~ 

$3,057,300 0.306 

NOTE: Operating costs are based on a mine output of 10 million 
tonnes per year. 
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0 6.4 OPERATING COSTS & MANPOWER FORECAST - cont. 

n 
6.4.2 Recommended Operating Manpower Forecast 

u 

0 
u 
u 
u 
0 
cl 
u 
c 
U 

Direct 

Plant Super. 
z Asst. Plant Super. 
2 Shift Foreman 
+I 

c 
General Control Operator 
Operators (Plant) 

0" Operators (Truck-dump) 
Clean-up 

Li 
& 1 

Process Engineer 
Technicians/Samplers 

;I 

1 F.M.~(l Mech. 1 Elect.) 
Millwrights 

8 Mechanic 

s 
Pipefitter 

2 
Machinist 

.f 
Welders 

2 
Electricians 
Elect. Helpers 
Carpenter 
Painter 

F.M. 
Y Labourers 
2 Drivers 

1 - 

1 

: 

: 

: 

1 
3 

: 

: 
1 
2 

: 
1 
1 

i 
3 

Shift 

2 - 3 

i i 

: : 
2 2 

: : 

- - 
1 1 

- - 
11 
- - 
-- - 
- - 

; ; 
- - 
- - 
- - 

- - 
- - 
- - 

s r 

; l 
1 4 
: 4 

: : 8 

1 : 

i : 
1 
1 
1 

i : 
3 
1 
1 

i 
3 
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6.4, OPERATING COSTS & MANPOWER FORECAST - cont. 
.~. 

6.4.3 Maintenance Supplies & Labour (refer to pages 6-13 & 6-14 for Capital 
Cost Breakdown) 

( Mechanical 
In-plant ( Platework 

( Electrical 

$7,576,040 x '5% = 
$ 826,435 X 20% = 
$2,203,000 X 2% = 

$/Year 

378,802 
165,287 

44,060 1 
Li 

Truck Dump ( Mechanical 
- Normal ( Platework 

Coal ( Electrical 

Truck Dump ( Mechanicals 
- Low Grade( Platework. 

Coal ( Electrical 

Truck Dump ( Mechanica; 
- Waste (, Platework 

( Electrical 

Truck Dump ( Mechanical 
- Clay ( Platework 

( Electrical 

$ 757,025 X ~5% = 37~,851 
$ 68,630 X 20% = 13,726 
$ 40,300 x .2% = 806 

$1,131,635 X 5% = 
$ 144,730 x 20% = .. 
$ 80,700 X 2% = 

56,582 
28,946 

1,614 

$1,073,100 X 5% = 53,655 
$ 128,625 X 20% = 25,725 
$ 80,700 X 2% = 1,614 

$ 170,700 x 5% = 
3,400 x 20% = 
6,950 X ~2% = 

8,535 
680 
139 

$818,022 

OR $O.O82/tonne 
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6.4 OPERATING COSTS & MANPOWER FORECAST - cont. 

6.4.6 Estimate Breakdown -'Truck Dump & Primary Crushing (4 Stations) 

Normal .Low Grade Wet Clay 
Category C;al Cyl Wa+ Du;p To$tals 

Structural Steel 341,760 341,760 341,760 143,000 1,168,280 

Civils 330,390 330,390 330,390. 510,000 1,501,170 

Platework 68,830 144,730 128,625 3,400 345,585 

Mechanical 757,025 1,131,635 1,073,100 170,070 3,131,830 

Electrics 40,300 80,700 ,80,700 6,950 208,650 

TOTALS 1,538,305 2,029,215 1,954,575 833,420 6,355,515 

The above totals are exclusive of engineering. 
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6.4 OPERATING COSTS & MANPOWER FORECAST - cont. 

6.4.7 Estimate Breakdown - Screening Plant E Conveyors 

Earthwork & Concrete 

Structural Steelwork 

Architectural 

Platework 

Mechanicals 

Conveyors 4,795,400 

Crushers 625,000 

Screens 301,800 

Feeders 720,000 

Cranes, Hoists 193,000 

Sampling Equipment 117,000 

Dust Suppression 250,000 

Actuators 26,700 

Meters (Ash) 363,200 

Freight on all Mechanical 183,940 

Electrical 

$ 

867,800 

3,333,200 

1,013,320 

826,435 

6-14 

$ 

5,214,320 

826,435 

I 

7,576,040 
I 

2,203,OOO 
I 

$15,819,795 

, 
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c DESIGN AND COST OF SCHEME 

cl 6.4 OPERATING COSTS & MANPOWER FORECAST - cont. 

6.4.8 Power 

A) Truck Dump Stations 

i) Normal Coal Truck Dump 

Equipment 

1103M 
1105M-1 

M-2 
M-3 

1109M 
1112M 

1114M 

Description HP 

: ..Apron Feeder 100 
Roller Screen 40 
Roller Screen 
Crusher 2: 
Crusher Reject Conveyor 75 
Crusher Underflow 
Conveyor 
Sump Pump 

Total 

ii) Waste/Low Grade Coal Truck Dump 

1203M Plate Feeder 
1204M Grizzly 
1207M Crusher 
1211M Transfer Conveyor 
1215M Sump Pump 

iii) 

iv) 

Waste/Clay Truck Dump 

Same as ii) above Total 

Clay Dump 

Apron Feeder 
Sump Pump 

Total 

Total 1380 

1380 

100 
20 

.~I20 
-. 

175 
20 

500 

100 

9:: 
300 

20 
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DESIGN AND COST OF SCHEME 

6.4 OPERATING COSTS & MANPOWER FORECAST - cont. 

6.4.8 Power 

B) In-Plant 

Equipment No. Description 

3288 Conveyor 
3202 
3463 

Conveyor 
Conveyor 

3476 Conveyor 
3352 Conveyor 
3452 Conveyor 
3204 Rotary Chute Drive 
3354 Rotary Chute Drive 
3210 Feeder 
3211 Feeder 
3212 Feeder 
3313 Feeder 
3358 Feeder 
3359 Feeder 
3455 Feeder 
3458 Feeder 
3214 
3215 

Conveyor 
Conveyor 

3216 Conveyor 
3217 Conveyor 
3360 Conveyor 
3361 Conveyor 
3460 Conveyor 
3226 Screen 
3227 Screen 
3228 Screen 
3229 Screen 
3366 Screen 
3367 Screen 
3262 Ash Meter 
3263 Ash Meter 
3264 Ash Meter 
3265 Ash Meter 
3385 Ash Meter 
3391 Ash Meter 
3384 Ash Meter 
3390 Ash Meter 
3242 Crusher 

6-16 

HP 

200 
200 
200 
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DESIGN AND COST OF SCHEME 

6.4 OPERATING COSTS & MANPOWER FORECAST - cont. 

6.4.8 Power 

B) In-Plant 

Equipment No. 

3243 
3244 
3245 
3374 
3375 
3270 
3272 
3274 
3276 
3395 

3280 
3283 
3397 

Description 

Crusher 
Crusher 
Crusher 
Crusher 
Crusher 
Conveyor 
Conveyor 
Conveyor 
Conveyor 
Conveyor 
Sampling House 
Conveyor 
Conveyor 
Conveyor 

HP 
150 
150 
150 
150 
150 
250 
250 
350 
350 
100 

70300 
700 
125 

Total 9047 

Cost = Connected HP X load utilization X 0.~746 X Hrs/Yr 
X equipment utilization X cost/kWHr. 

Truck Dump 

Cost = 3380 X 0.6 X 0.746 X 8496 X 0.8 X $0.020 = $205,656. 

In-Plant 

Cost = 9047 X 0.8 X 0.746 X 8496 X 0.8 X $0.020 = $733,952 

Total $939,608 

Say $940,000 or $O.O94/tonne.. 
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6.4 OPERATING COSTS, & MANPOWER FORECAST - cont. 

6.4.9 Heating 

Fuel consumption = 0.0007 U.S. gallons of oil/degree day 
based on 70 F temperature gradient and a radiation loss of 
240 BTU/sq. ft. per hour. 
1 source: Mechanical Engineers Handbook, 6th Edition by 
Marks - Heating and Ventilation section) 
Degree days for Kamloops: 6800 
( source: Climatic Information for Building Design in 
Canada - 1965 Edition, Supplement No. 1 NBC of Canada) 

Approx. building area (walls and roof) = 150,000 sq. ft. 

Fuel consumption =,150,000 X 0.0007 X 6GoF/7OoF X 6800 ,..,.~' 
,., = 612.000, U.S., gallons. 

Equivalent Power = 612,000 X 141,600 BTU/U.S. gallon 
3413 BTU/kW.Hr. 

= 25,390,9!7-kW.Hr. ,', 

Cost = 25,390,917 X $0.02/kW.Hr. 

= $507,818/yr. 

or $O.O5l/tonne. 

6.4.10 Dust Suppression 

Dust suppression is based on the 'Chem-Jet' system of spraying 
the stream of material. This fluid is made of the chemical 
suppressant diluted in water in the ratio of 1:lOOO. 

According to the distributors, ABART Engineering Co., Toronto, 
the average cost of coal dust suppression in this application would 
be $O.O05/tonne. However, due to the screening, crushing, and 
numerous transfer points, a figure of $0.010 is considered 
appropriate. 
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DESIGN AND COST OF TRUCK DUMP 
AND IN-PIT CRUSHING UNITS 

7.1 BASIS OF DESIGN 

7-1 

The in-pit truck dump pockets fall into three categories depending upon 
duties required. The normal coal will be deposited in a truck dump 
hopper, reclaimed by an apron feeder and passed onto a Siebra type 
crusher (or equal) for size reduction to minus 2OOmn. Nominal capacity 
for this system will be 1500 m3/hour which is approximately equivalent 
to 1500 tonnes/hour. These dump pockets will be situated adjacent to 
the four main mine conveyors. Reduced product will be transferred to 
the Normal Coal Conveyor via a transfer conveyor. 

The waste will be deposited into a truck dump hopper and reclaimed by 
an inclined push feeder. This feeder will deposit the waste on a 
vibrating grizzly fitted with 2OOmm square apertures. Undersize will 
gravitate directly onto a transfer conveyor to transport the waste to the 
Main Mine Conveyors. Grizzly oversize will be reduced to minus 200mm 
by an impact type crusher (Hazemag or equal). The reduced product will 
also be deposited on the above-mentioned transfer conveyor. 

Nominal capacity for the waste reduction system is 1500 m3/hour which 
is equivalent to the extremes of 1500 tonnes/hour of coal or 2500 tonnes/ 
hour of rock. Note that two waste systems have been designed and priced. 
The only difference between the two is that the transfer conveyor of one 
type terminates above the Waste/Clay Conveyor. The other type has its 
transfer conveyor terminate midway between the Waste and Low Grade Coal 
Conveyors. A bifurcated chute would divert the reduced product to either 
of the above-mentioned conveyors. 

The third category of truck dump unit is the clay handling system. The. 
nominal capacity of this system is 350 tonnes/hour. Essentially, pure 
bentoniticclay will be dumped in a truck dump hopper having vertical 
sides to minimize sticking. Reclaim will be by apron feeder which will 
deposit the clay onto the Waste/Clay Conveyor. Future provision will 
be made to allow the reversal of the apron feeder to feed a second 
future Waste/Clay Conveyor. 

The design of all three units has considered the problems possible from 
the clay contained in all feeds. In particular, the Siebra crusher 
has been developed precisely for this type of application. Provision 
would be made in the impact type crusher to heat all surfaces contacted 
by the product to prevent buildup. Chute angles and hopper angles 
have also been purpose designed to minimize sticking. 
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AND IN-PIT CRUSHING UNITS 
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7.1 BASIS OF DESIGN - cont. 

The units have been priced individually since there is no idea at 
this time as to how many units will be required. However, the unit 
price can be multiplied,by the number of units dictated by the final 
mining plan. Also, some components ofredundantdump stations could be 
reused as the pit deepens. 

The design of all the units has assumed that the truck dump hopper grizzlies 
would be situated on top of a bench. This will minimize excavation costs. 
Therefore, the mine designers must be aware of this feature when devising 
the final mining plan. 

L 7.2 DESCRIPTION OF SELECTED SCHEME 

* 7.2.1 

* 7.2.2 

* 7.2.3 

* 7.2.4 

Normal Coal 

Low Grade Coal 

Waste/Clay 

Special Operating Features 

* Refer to similar items in Section 6 for the facilities as shown on 
Drawings F1490-07 Rev. 1 for the ROM Waste/Low Grade Coal System and on 
F1490-08 Rev. 1 for the ROM Normal Coal System. 

7.3 COST SUMMARY 

7.3.1 

7.3.2 

The "Order of Magnitude" estimate on labour and material for 
both the ROM Waste/Low Grade and ROM Normal Coal Systems is 
included as part of Appendix 5 in this Report. 

The items listed under Item 6.3.1 as excluded for the material 
handling, screening and crushing facilities are excluded in 
the pricing for the alternate systems as described above. 

The following is a summary of the "Order of Magnitude" estimate 
on Head Office, Site and Commissioning costs, together with prime 
costs for the alternate systems. 

i 

I 
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SECTION 7 

DESIGN AND COST OF TRUCK DUMP 
AND IN-PIT CRUSHING UNITS 

7.3 COST SUMMARY - cont. 

7.3.2 cont. 

Head Office ROM Normal 
Enoineering Coal System 

0 7.3.3 The 

a) 

u 

H.O. Engineering incl. % 

Disbursements & Insurance, 
Etc. 140,000 

Prime Cost 1,398,225 

Total Estimated Cost 1,538,225 

cl d) 

7-3 

ROM Waste/Low 
Grade Coal System 

$ 

203,000 

2,029,215 

2,232,215 

following comments are applicable to the above costs: - 

Disbursements include such items as Travel and Living 
Expenses, Reproduction Costs, Telephone and Telex, etc. 

Construction and Commissioning activities have been 
assumed on a continuous basis through to project completion. 

Pricing is on a current day basis. 

The scope of work for the alternate schemes is as generally 
shown on Drawings F1490-07 and -08, both Revision 1. 
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F1490 BCHPA - Hat Creek 
Materials Handling, Screening & Crushing Scheme 8-1 

SECTION 8 

CONCLUSIONS AND RECOMMENDATIONS 

8.1 CONCLUSIONS 

8.1.1 

8.1.2 

8.1.3 

8.1.4 

8.1.5 

8.1.6 

The variety of materials to be mined and the mining plan 
require three separate designs of receiving and primary 
crushing facilities. Similarly designated duties for each mine 
conveyor are recommended. 

The crushing characteristics of the various materials have not been 
adequately tested for final design purposes. 

To allow better maintenance access and incorporation of alternative 
types of primary crushers they should not be installed under an 
integrated dump pocket platform. Alternative 1500~3 per hour 
systems are proposed. 

All major conveyors should be increased to 1400 meters' (54 inches) wide. 

Beneficiation of the Low Grade coal by dry screening will give a 
useful recovery of coal. The costs of wet beneficiation could 
not be justified on the basis of present limited data. 

Incorporation of Low Grade coal beneficiation will supplement the 
selective mining operation, and the scheme devised improves mine 
operational flexibility. 

8.2 RECOMMENDATIONS FOR FUTURE TESTWORK PROGRAMS 

8.2.1 Crushing and General Characteristics of Run-of-mine Materials 

Bulk samples must be obtained representative of the various run-of- 
mine materials for testing. (It is appreciated that some materials 
will not be accessible until partway through the mine development. 
Scheme layouts cannot therefore be finalized at lower mine levels 
at a pre-mining stage. Similarly mine-mouth layouts should allow 
for changes in requirements, eg. for beneficiation plant). 
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F1490 BCHPA - Hat Greek 
Materials Handling, Screening & Crushing Scheme 8-2 

SECTION 8 

CONCLUSIONS AND RECOMMENDATIONS 

8.2 RECOMMENDATIONS FOR FUTURE TESTWORK PROGRAMS 

8.2.1 Crushing and General Characteristics of Run-of-mine Materials - cont. 

a) Run-of-mine size analysis and size analysis following 
alternative crushing and handling operations for each 
material. 

b) Breaking characteristics of the better coals. If these are 
harder than waste materials can beneficiation by selective 
crushing and screening be accomplished? Would a Bradford 
Breaker reject good coal along with petrified wood and 
clay? 

c) Identification of the problems with Petrified Wood: 
is sulphur associated with some petrified materials? 
could Impactor crushers allow scalping off this material 
after their use for primary breaking? 
is the material so hard that damage may be done to simpler 
types of crusher, eg. the "Wing" crusher? 
could a Bradford Breaker reject this material from 
say 200 x 50mm raw coal at the secondary crushing stage? 

d) Determination of practical methods of dealing with claystone 
waste: 

moisture content, crushing and handling characteristics 
when mined in anticipated conditions 

8.2.2 Borecore Test Programs 

Since bulk samples can only be obtained from many areas after 
mining has advanced, it will be necessary to obtain data from 
suitable large diameter (200mm) drill cores. In many cases 
they should facilitate answers to the above questions subject only 
to final design stage confirmation - for example examination of the 
clay material. 

The program must first establish the applicability and technique 
of the method by comparison with data from adjacent bulk sample 
trenches. 
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SECTION 8 

CONCLUSIONS AND RECOMMENDATIONS 

8.2 RECOMMENDATIONS FOR FUTURE TESTWORK PROGRAMS - cont. 

8.2.2 Borecore Test Programs - cont. 

It is not anticipated that a large number of these drill cores will 
be required. (Their situation can be determined from existing 
small diameter core results to ensure that the complete range 
of materials is sampled). Due to the thickness of the measu,res 
each core would produce a significant sample weight. 

a) Dry tumbling tests and wet attrition tests to establish 
raw coal size consist and washability data of coal zones 
which have not been sampled. This is of importance for 
confirmation of the Coal Beneficiation Report as well as 
to investigate true Low Grade Coal,samples. 

b) Samples of all materials for practical classification by 
crushing and handling equipment manufacturers. 

8.2.3 Crushing Tests 

There are no standard test procedures, since each type of crusher 
makes use of different characteristics. Specific requirements 
should be determined by consultation with each crusher manufacturer. 
We suggest initially the following should be involved: 

Pennsylvania Crushers re Bradford Breakers 
Krupp-Canada re Siebra Screen/Crusher 
Hammer-mills Inc. 
Hazemag Canada 
Jeffrey Canada 

Specific attention should be paid to the characteristics of the 
8" x 2" fraction after primary breaking at 8". 



F1490 BCHPA - Hat Creek 
Materials Handling; Screening & Crushing Scheme 

SECTION 8 

CONCLUSIONS AND RECOMMENDATIONS 

a-4 

._ 

8.2 RECOMMENDATIONS FOR FUTURE TESTWORK PROGRAMS - cont. 

8.2.4 Handling Characteristics 

a) A series of 2" x 0 coal qualities should be tested at 
,, various surface moisture contents between 3% and 10%. 

(The plant designers should be able to project chute 
angles for the coarser fractions from these tests). 
The NCB (UK) Shear Cell method is recommended. 

b) A series of k" x 0 coal qualities should be similarly 
tested. 

cl Clay samples must be submitted to specialist equipment 
manufacturers. 

8.2.5 Screening Performance 

As operating experience becomes available for the Probability and 
Disc screens the advice of screen manufacturers should be sought 
to update the predictions given inthis report. Data from 8.2.4 
may be of assistance in this area. 

8.2.6 Pilot Plant 

This will be essential for any wet processing proposal. The 
requirements can only be designed after 8.2.2 (a) test results 
have been fully analyzed. 

8.3 RECOMMENDED DESIGN FEATURES 

8.3.1 Steel Chute analysis must be employed in all situations. See 
proposed scheme drawings. 

8.3.2 -For the clay waste, chutes should be avoided where possible, i.e. 
there should be vertical delivery from one conveyor to the next. 
Where chutes are unavoidable self-cleaning, eg. air-operated Linatex 
pads, should be allowed in design. 
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SECTION 8 

CONCLUSIONS AND RECOMMENDATIONS 

8-5 

8.3 RECOMMENDED DESIGN FEATURES - cont. 

8.3.3 

8.3.4 

8.3.5 

8.3.6 

8.3.7 

Bunkers and hoppers should be of mass flow design. Provisions 
should be made for air cannons to be installed, or possibly low 
friction liners. 

Truck Dump hoppers should be designed to eliminate characteristic 
"dead pockets".Althougbthese could protect the hopper bottom and 
apron feeders from damage by large boulders, they would in practice 
allow clay build-up to start. Truck dump hoppers should therefore 
be lined with steel plates. 

Automatic controls should allow the,Crushing 
run less than half-full. The mine conveyors 
to empty into these hoppers before stopping. 

Plant hoppers to 
would then be able 

The truck dumps and hoppers should only be left with material inside 
during emergency shutdown. 
in the short term. 

This will reduce material hanging up 
If a hopper is left full for longer periods, 

ie several shifts, there will be a,possibility of heating, and 
remotely, one of spontaneous combustion.' 

Stockpiles should be avoided to reduce the risks of spontaneous 
combustion. The only piles currently envisaged within the mine 
system is the blending system. The 50mm x 0 product is less likely 
to heat up than piles of coarser material. 
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F1490 BCHPA - Hat Creek 
Materials Handling, Screening & Crushing Scheme 

APPENDIX I 

BENEFICIATION BY WET SCREENING 

The following data sets were examined: 

1977 Sample Z : After Wet Attrition 
1977 Sample Y : After ,Wet Attrition 
1977 Sample X : After Wet Attrition 
CANMET Wet Screening Tests : Table 2 Wet Screening 
CANMET 3/8" x 0 Crushed Raw Coal Test Run 7, Table II-12 
1979 Sample : Wet Screening, stirring and Wet Screening 

I-l 

By plotting these results in the form cumulative % weight vs cumulative % ash 
(dry basis) the trend of increasing ash content in the finer particles was 
found to be a set of parallel lines (similar to, but steeper than, those for 
the Dry Screening, Figure 111-l). 

The 1977 Sample Z results were found not to conform to the steep slope pattern 
of the other samples. Since this low ash (D Zone coal) contains noticeably 
less coal,and this sample.was ~considered irrelevant to the consideration of 
Low Grade Coals. 

The 1979 Sample showed that at higher ash contents the differential is lower. 
Mass/ash balances confirmed this. 

For purposes of calculating the beneficiation which could be achieved by 
desliming the removal of 25% by weight was considered - this is equivalent to 
a practical separation using a lmm aperture Sieve Bend and a 1/2mm aperture 
wedge wire Screen. 

For the material at 45% ash, the theoretical separation gives a 38.15% ash product 
at 75% yield. To allow for misplaced material the actual separation was taken 
as 39% ash, i.e. a differential of~6% ash. This differential was reduced to 
3% ash at 73% raw coal as discussed above. 
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APPENDIX II 

CORRELATION OF WASHABILITY DATA 

u 
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Considerable time was spent trying to define the washability data trends 
as generally observed. 

This was done on the usual basis of raw coal and product ash contents and yields 
1 

[J 

for a series of separating gravities. The data was examined for each individual 
size range, and also for the composite plus 100 mesh. It can be seen from 
the examples in Tables II-1 and II-2 that the trends were by no means conclusive 

0 

and would not permit meaningful interpolation or extrapolation. Thus prediction 
of the beneficiation product qualities and yields for untested intermediate coals, 
and more particularly the Low Grade coals was thought to be impracticable. 
(This exercise was computer assisted). 

u However, an alternate method revealed an unexpected and relatively good correlation 
which may be unique to Hat Creek. (Hopefully not unique to these five sets of 

u 

washability data!) This correlation was found between the raw coal ash content 
and clean coal ash content for a series of clean coal yield values. (The yield 
values chosen were 80%, 70% and 60%. These yields are achieved at widely differing 

U 
gravities, yet, all the gravities thus required lie within the working range of 
the appropriate washing equipment for the respective coal size fractions). 

Even more surprising is the fact that at a given yield value a single correlation 
1 

li 

curve applies to each size fraction. 

The quality/yield values were obtained from the interpolated washability data 

U (see Appendix III of the Alternate Beneficiation Report) and the curves shown 
in Figures II-1 and II-2 were determined by a computerized quadratic curve fit. 

1 
Ii 

(Results from the first curve fit included points marked "R" 
obtained from the second (cumulative) washability test conducted 
by CSMT on the 1976 Sample A, 28 x 100 mesh size fraction. 

u 

1 

ir 

Computations from this fi~rst curve fit showed inexplicably high 
rejects ash contents/high degrees of beneficiation for poorer coals. 
Reference to the test report shows this point to be very dubious 
as it is largely dependent on the 1.90 S.G. Sinks ash content 
which had been "modified" to 95.0% ash. The earlier CSMT results 
yielded the points marked "A" , which although not included in the 
curve fit, give credence to the use of these curves at the higher 

U ash values). 

Subsequently, the data from the CANMET Wast Test (reconstituted feed)..has~ been 
examined and found to conform to these correlations. This is significant due to 

U the large quantity of fines produced by crushing and wet attrition. 

U 



F1490 BCHPA- Hat Creek 
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TABLE II-1 

Quality Variation of Floats Product (at 1.80 S.G.) Compared to Raw 
Coal for Plus l/2 Size Fractions . 

Sample Ash Content of Raw Floats Product at 1.8 S.G. 
Coal Size Fraction % Wt. % Yield 

A 2" x 1" 43.4 36.0 - 
1” 

86.3 
x +” 45.7 39.5 88.7 

x 4” x %‘I 39.2 33.1 87.0 

y 4” x y 35.3 25.0 81.1 

B 2” x 1” 25.6 22.4 92.9 
1” x k” 30.0 27.2 93.7 

2 4” x 1” 27.1 26.7 
1” x k” 

99.1 
27.3 26.2 97.8 

c 2” x 1” 24.0 19.1 
1 ” x y 22.1 

,91.6 
18.8 94.0 

TABLE II-2 

Quality Variation of Floats Product (at 1.80 S.G.) Compared to 
Ra>w Coal (Composite) 

Sample Ash Content of Ash Content of 
Raw Coal 1.80 S.G. Floats Product' 

A 50.1 27.2 

X 44.7 33.7 

Y 42.1 41.7 

B 36.4 27.7 

2 27.7 25.9 

C 27.7 21.5 
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F1490 BCHPA - Hat Creek 
Materials Handling; Screening & Crushing Scheme III-1 

APPENDIX III 

CORRELATION OF DRY SCREENING DATA 

The data, plotted with instanteous ash versus particle size, indicated a general. . 
trend of increasing ash with decreasing grain size. The only exception to this 
trend was the first sample from 1979 sampling (designated as NEW 1) which 
showed the reverse trend namely decreasing ash with decreasing grain size. This 
anomaly is attributed to the head ash of this sample being greater than the 
other seven samples. 

Therefore, it is concluded that as head ash increases, the trend to increasing 
ash with decreasing size diminishes and eventually reverses. This implies 
that there exists at some unknown head ash a coal of constant ash independent 
of particle size. Insufficient testwork does not permit this point to be 
ascertained. 

Although the family of curves exhibits a similar geometric shape (except of NEW 1) 
the differences are such that confident predictions cannot be based on them. 
Therefore the eight samples were replotted on the basis of cumulative ash 
versus cumulative weight for decreasing size. This graph is shown on Figure 111-l. 

From Figure III-1 a definite, repeatable trend can be seen for all samples. 
The exception is for sample NEW 1, however this sample presents a "mirror 
image" of the other seven. The seven similar samples were combined to give an 
average distribution of cumulative ash versus cumulative weight. This was done 
by reading off the cumulative ash for each sample at the cumulative weights of 
15%, 20%, 30%, 40%, 50%, 60%, 70%, 90%, and 100%. The arithmetic mean of the 
various cumulative ashes at each point was calculated. 

From the above, it was possible to compute the ash distribution for any given 
head ash. Table III-1 below summarizes the predicted ash distribution for the 
coal for decreasing size. 

u 
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Materials Handling; Screening & Crushing Scheme III-2 

APPENDIX III 

CORRELATION OF DRY SCREENING DATA 

TABLE III-1 

CUMULATIVE WEIGHT 

15% 
20% 
30% 
40% 
50% 
60% 
70% 
80% 
90% 

100% 

CUMULATIVE ASH % 

(head ash - 10.87) 
(head ash - 10.17) 
(head ash - 8.83) 
(head ash - 7.74) 
(head ash - 6.84) 
(head ash - 5.90) 
(head ash - 4.76) 
(head ash - 3.36) 
Ikea; ;a;)- 1.73) 

ea 

The average size consist used in ithis exercise is shown in Table III-2 
(which is Table 3-3 of the July 1978 report, column 1) 
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F1490 BCHPA - Hat Creek 
Materials Handling, Screening & Crushing Scheme 

APPENDIX III 

CORRELATION OF DRY SCREENING DATA 

TABLE III-Z -- 

CUMULATIVE WT. 

200 x 50 15.0 15.0 
20 x 25 18.0 33.0 
25 x 13 26.0 59.0 

74.0 
84.0 
91.0 
95.0 

100.0 

III-3 

However, this size consist was not compatible with the size consist used in 
Table III-1 which had cumulative weight at 15%, 20%, 30%, 40%, 50%, 60%, 70%, 
80%, 90%, and 100%. Therefore the size consist in Table III-2 above was plotted 
and the sizes at which the above cumulative weight figures corresponded to were 
read off. This re-weighted size'consist is shown in Table III-3 below. 

SIZE (mm) 

200 x 50 
50 x 38 
38 x 27 
27 x 20.8 

20.8 x 16 
16 x 12.5 

12.5 x 8.2 
8.2 x 3.9 
3.9 x 1.8 
1.8 x 0 

TABLE III-3 

% WEIGHT CUMULATIVE WT. 

15.0 15.0 

1::: 
20.0 
30.0 

10.0 40.0 
10.0 50.0 
10.0 60.0 
10.0 70.0 
10.0 80.0 
10.0 90.0 
10.0 100.0 



CUMULATIVE % WEIGHT VS. CUMULATIVE % ASH 
FOR DECREASING SIZE 

USE ALL HAT CREEK BULK SAMPLE DATA TO DATE 

.III-4 

- 
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APPENDIX IV 

GIVEN DATA 
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Warnock Hersey Professional Se&ices Ltd. 

CLIENT: B.C. HYDRO 780 - 0450 

DATE: AUGUST 17, 1979 - 

SAMPLE I.D. : TRENCH A 

LAB. NO. : ,79 - 7077 

HEAD SAMPLE: &sl! % = 59.6 B.T.U./LB. = 3912 

SCREEN ANALYSIS /ASH/B .T. u/ DISTRIBUTION 

; u SCREEN ANALYSIS 

PASSING RETAINED 
-R 

u 

1 

L 

l/4 ” 

l/4” 8 M 

u 

EM 16 M 

16 M 28 M L ,28 M 48 M 

48 M loo M 

r;oo M 200 M 

uoo M 325 M 

_r325 M 0 

u TOTAL 

7 L 
A B 

WT% DRY ASH % B.T.U./LB. b”vT % DRY ASH % 

24.3 47.7 5723 

25.4 54.3 4809 

12.4 59.2 4337 

8.1 58.2 4208 

7.9 64.3 3345 

6.8 69.4 2661 

4.5 71.2 2410 

2.4 74.5 2450 

8.2 79.2 2135 

100.0 58.7 4278 

12.4 32.4 

7.1 37.9 

15.7 48.7 

28.5 62.2 

8.8 67.7 

8.0 70.8 

5.6 72.1 

2.4 76.7 

11.5 80.0 

100.0 58.9 
__- __I___ 

-4. 

A. WET SCREEN, SQUARE HOLE. 

II 
B. PRE - WETTING PERIOD TEN MINUTES. WET SCREEN, SQUARE HOLE 

r, 
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inter-office memo -#- 0 
MEMO TO: W. E. MEEKS 14 August 1979 

FROM: B. DUTT File: 604X-126.2-8 
604H-1301.1-3 

SUBJECT: . Wet Screening Analyses 6048-1301.4-2 
At mmmck Hersey, Calgary 604H-1301.4-7 

-__-________-__----_--------------------------------------------- 

The -y' fraction from Trench A, 2nd Screen Analysis W.&S subjected to Wet 
Screening:at~~~~Jamock~Bersry~~Laboratory-in Calgary; 

A head sample wi?s taken first to balance the calculated ash-Btu of the 
various fractions.. Two sets of tests were conducted: 

i) Pre-treatinp--the coal In a pail of water tildly agitating it for 
five minutes.~ .- 

ii) Direct wet screening: removing ?' and 8mesh fraction using water- 
hose and treattig the rest in a Cascade set ups for fractional 
~analysis. 

The azslyses iire below: 

% of % of 
Screen Size +"'fraction Total wt.* Btu/lb (db) Ash (db) 

Y' x VP 24.3 10.78 47.7 3723 

Y'x 8m 25.4 11.27 54.3 4809 

8 mesh I: 16 mesh 12.4 :5.50 59.2 4337 

16 mesh x 28 mesh 8.1 3.60 58.2 4208 

28 mesh x 48 mesh :Y.Y :3.51 64.3 3345 

48 mesh x 100 mesh 6.8 3.01 69.4 2661 

100 mesh x 200 nesh .~4.5 2.00 71.2 2410 

200 mesh x 325 mesh 12.4 1.06 74.5 2450 

325 mesh x 0 8.2 3.64 79.2 2135 

I 
Head Analysis 

4" ): 0 59.6 3912 

* Based on Comercial Testing analysis of 13 July 1979 

?$' x 0 constitutes 44.4% of Total Wt. 

h'ote: On calculated basis the L;" x 0 fraction indicates 58.7% ash (db) and 
4210 Btu/lb (db). The calculated Btu is higher by 300 than the experi- 
mental value. This is being investigated. 

. . . 2 
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Memo to: W. E. Meeks -2- 14 August 1979 

The -325 mesh material in suspension does not precipitate readily. Of 
the several coagulents used during the course of the test, TCH-399, a 
cationic reagent marketed by TURBO was found to be very effective. Within 
3-5 ruts. about 90% of the material in suspension tended to coagulate and 
precipitate. It is suggested that further tests with other chemical 
reagents be undertaken to establish the effectiveness, The two major 
advantages appear to be recovery of any carbonaceous material from the 
suspension; and secondly the reduction in precipitation time in the settl-lng 
ponds. 

BD:rak 

Attachment (Data sheet of TLECSO TCH-399) 

CC: J. J. Fitzpatrick 
W. C:Fothergill 
D. K. .Whish 
H. Kfil 
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RESIDENT MANAGER PLEASE ADDRESS ALL CORRESPONDENCE TO: 
WESTERN CANADA OPERATIONS 147 RIVERSIDE DRIVE, NORTH VANCOUVER, B.C. 
BRUCE E. LAWRENCE 

0. 

“7H 1T6, CANADA 
OFFICE TEL. (604) 929-2228 

tP 
BC HYDRO ENGINEERING GROUP 0 

[I 
555 W. Hastings Street 
box 12121 
VANCOUVER, BC 
V6B 4T6 

July 13, 1979 

Sample identification - 
by BC Hydra 

Kind of sample 

u 
reported to us 

Trench A, 2nd Screen Analysis 

3axp:a teksn at 

L(TPI? taken by ----__ 

Date sampled ------ 
ri 
u Date received ,July 9, 1979 

II 
SIZE Ii- 
+ 4" 

c 

4" x 2" 
1, 2" x 1" 

++ 1" x l/2" 

1 

Ir 

l/2" x l/4" 
L/4" x 16m 
16m x 28m 
28m x0 

L l/2" x 0 

r; Raw Coal: 

Analysis report no. 64-18932 thru 18936 
18940 thru 18943 

DRY BASIS 

LAB NO. MOISTURE $ DRY WT. ASH - 

.18933 
18934 
18935 
18936 
18940 
18941 
18942 
18943 

25.93 8.6 
22.02 12.6 
24.18 19.6 
23.96 14.8 
22.83 9.5' 
21.88 24.4 
22.23 4.4 
18.60 6.1 

100.0 

41.17 
43.47 
50.60 
56.61 
59.87 
62.89 
66.05 
68.43 

18932 23.37 44.4 60.95 

u (Calculated Dry Basis) 

~ 1 Bulk Density Test l/2" x 0 

23.67 100 

266 lbs. Gross (21.1 
244.9 lbs. Net 

55.43 

lb. = box) 

SULPHUR 

0.58 
0.67 
0.56 
0.55 
0.47 
0.57 
0.60 
0.76 

TO. 53 

0.59 

BTU 

671% 
6966 
5714 
4457 
4209 
3628 
3130 
2750 

3744 

Respectfully submitted, 
COivlMERClAL TESTING & ENGINEERING CO. 
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CommereiaP kesting d% Eagixmoring ~Cco. 
CONSULTING FUEL ENGINEERS 

AND CHEMISTS 

CHICAGO, ILL. 
Charleston. W. Va. Terre Haute, in& 



inter-office mem4 + 0 
MEMO TO: W. :E. 'MEEKS 17 July 1979 

FROM: B. DUTT File : 604H-126.2-8 
604H-1301.1-3 

SUBJECT: . Possible Beneficiation of Low Grade Coal 604H-1301.4-2 
'By ~Screefiifig .L ~Scr&eyT&+j end; '2 : :. 6048-1301.4-7 

------------------------------------------------------------------ 

Screen Test No. l-showed an overall ash of 72.26% (db) and thermal 
value of 1906 Btu (db).. was nentiomd in :y memo of 5 July lS79, it was 
virtually impossible to select a suitable site for obtaining samples of the 
required, grade viz 3000-4000 B;u/lb (db) without diluting the c&l sample 

-~ -.d+h r.Tlc+P ma+er,.a,,. 

It may be of interest to note that the quality of this coal, 1906 
Btu/lb (dbj, is in the ~racge (2000 Btu/lb db) suggested by the Energy Con- 
servation Authorities to be the pemissible reject. 

On request frm Simon-Carves, their telex of 4 July 1979, a secor?d 
sample was taken from a trench at the foot of the northern wall. Effort was 
made to take a representative, unbiased sample, incorporating claystone hand 
as it naturally occurs. 

Initial screening using 4", 2", 1" and Q" screens was conducted at 
site, the respective weights recorded. 

Effort was made to mintain natural moisture levels - excessive 
drying was prevented. 

The Field Screen Analysis is as follows: 

Retained on Screen Size Weight Weight % of Total 
. IDS xs'iieceived '~Dry Basis 

+4" 206.0 9.0 8.6 

+2" 289.0 12.6 i2.6 

41" 461.0 20.0 19.6 
lJ*" 348.8 15.2 14.8 
A$' .995.5 _. ~43.2 . ..44.4 

Total 2300.3 100.0 100.0 

The calculated quality of the total sample (+4" to -%'I) on (db) is 
23.67% moisture, 55.43% ash, 0.59% S and 4825 Btu/lh. 

The bulk density of the -k" x 0 fraction is 903.0 kg/m3 with 23.37% 
total moisture, 60.95% ash (db), 0.53% S (db) and 3744 Btu/lh (dh). 

. . . 2 
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Memo to: IJ. E. Meeks -2-' 17 July 1979 

The analysis of -Y' x 0 fraction was carried out at Comerical 
Testing in Vancouver. All screening was done with the total moisture - 
without thermal drying, partial or otherwise. The screening wls slow 
at fraction -v' and below, yet not too difficult. 

u \ BD:rak 

1 
c 

CC: J. J. Fitzpatrick 
~W. C. Fothergill _ 
D. K. Whish 
C. R. Nelton 
H. Kim 



MEMO TO: W. E. X&S 5 July 1979 

FROM: B. DUTT 

SUBJECT: Pbssible Beneficiation of Low Grade 
: 'Platerial'by'ScteOning' ": .:. :: ". '. 

File: 604H-126.2-8 
604H-1301.1-3 
604H-1301.4-2 
604%1301.4-7 

Simon-Carves have beeti assigned to investigate ;he possible benefi- 
ciation of iow grade ziateriX at-Hat Creek. ~The two low grade cutoffs were 
required to be at about 3000 Btu/lb and at 4000 Btu/lb. 

The writer had the responsibility of selecting the suitable sampling 
sites and carrying out screeoing at +4", 4" x 2", 2" x l", 1" x %'I, and -k" x 0. 

The last fraction, -Y' x 0, was to be screened at CovnerCial Testing, 
V~IlCOUV~?Z. Ash and total moisture was also to be determined for all fractions 
up to -Y' ~Trench A offered the ideally exposed section with proper analytical 
records iiiiai * '1 able from the Bulk Sampling Program of 1977. 

A detailed study of the bench faces shoxed almost complete absence 
of the desired "low grade'! mterial. It would be imprudent to obtain such 
material by blending coai wi-th waste in the required amount to produce the 
"SZl~ple". Hence, the only site towards the eastern coal limit of the pit was 
selected. A rough ash dezermination of the sample was around 70%. 

It was, therefore, decided to go ahead with~dne'stimple~ only at the ---_ 
ash level slightly hi&r than the required one of around 65% (db). 

Samplhg Procedure 

A b2c~oe-~.~.?2s,-r?sed~to open UP x.trench about 5' wide and 15' logg at 
the base of the dark coloured coaly claystone band. The surface n1aterial up 
to a depth of 1' was cleared to expose fresh coal. 

The coal ljas wet, slightly weathered and oxidized. The backhoe 
lifted up a bucketful of sample at a time and dropped it gently on the 4" 
screen. The lcwer ScTPeDs 2'1, I." and $?' were installed as shelves. 

T‘nere were very few pieces of 1-4" material, hence the sample weioht 0 
was kept at 1 ton, instead of 2 tons as envisaged earlier. 

Tne heaviest pkgged screen vias 1;"; to sc+een any ficer the coal 
had to be dried. 

One barrel of -Q" coal fraction was brought to Conrmercial Testing 
for screening at Y', 16 mesh, 28 mesh and -28 xnesh. 

. . . 2 



wemo to: W. E. Meeks -2- 5 July 1979 

The samples had‘to be partially dried, as suspected, before it could 
be screened. 

The field screen analysis is as follows: 

Retained'on'Screen'Size~ ~Weight. 'Weight;%'df Total 

+4" 54.75 lb. 
9.2 

+2" 153.25 lb. 
: 

~e308.g0 lb. ,.13.2 +l" ~, 

+y ~.395.50 lb. 17:1 

1411.40 lb. 61.5 ,,1 ~, 
.,,, .,i. 

.2322.90 lb. 100.0% 

The bulk density of the above material -2" x 0 (the fraction which 
the nine is ~required to produce) is 1143 kg/m3 with 29.24% total moisture and 
72.26% ash (db). 

h tieasuring-box 50 cm x 50 cm x 50 cm (or l/8 of m3) was used to 
deterdEe the bulk demity of materials obtained from the stockpiles at the 
Bradford Ereaker site. 

Sam&'I;D. '. .Ash(db) 'total MoiStwe Bulk Density 
~(w/total'nnisture kg/m3) 

stockpile C High Grade 32.12 

Stockpile B Low Grade 50.75 

Stockpile h Snipping Grade 46.56 

BD:rak 

CC: J. J. Fitzpatrick 
W. C. Fothergill 
D. K. Wbish 
c. R. Welton 
H. Kim 

26.04 

28.50 

,27.95 

903.56 

965.33 

922.00 
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RESIDENT MANAGER 
WESTERN CANADA OPERATIONS 
BRUCE E. LAWRENCE 

June 29, 1979 
BC HYDRO & POWER AUTHORITY 
555 W. Hastings Street 
Box 12121 
VANCOUVER, BC 
V~B 4~6 -. 

ATTN: Mr. B. Dutt 

Project: Screen Test Analysis from Trench A 
- 

SAMPLE I.D. 
Stockpile C High Grade 

Bulk Density 
Stockpile B Low Grade 

Bulk Density 
Stockpile A Shipping Grade 

Bulk Density 
-2” Low Grade Bulk 

Density (Trench A from 
Sample Site) 

+2" Trench A Screen T.est 
l"xl" Trench A Screen Test 
1/2"x:l". II 
1/2"x1/4" IS 
1/4"x16 mesh fl 
16m x28 mesh ' 
-28 mesh II 

Lab NO. ASH MOISTURE _ 
18890 ', 32.12 26.04 

18891 50.75 28.50 

18892 46.56 27.95 

18893 72.26 29.24 

18894 -~77. 4 9 
18895 71.89 
18896 71.01 
18889-l 74.09 _.,^. .-, 
18889-2 71.02 
18889-3 64.96 
18889-4 54.98 

SCREEN ANALYSIS (-l/2” As Tested) 
Wt. (Dry lbs.) 

l/2" x l/4" 44.5 
l/4" x 16m 153.0 
16m x 28m 37.5 
28m x0 70.0 

RAW COAL (Calculated Dry Basis) 
f2" 
2" x 1" 
1" x l/2" 
l/2" x l/4" 
l/4" x 16m 
16m x 28m 
28m x 0 

8; wt. __- 
14.6 
50.2 
12.3 
22.9 

100.0 

9.2 
13.2 
17.1 

8.8 
30.4 

25.97 
28.25 
27.54 

-28.25 
II 

(run on 
-l/Z" coal) 

Actual Wt'. '('lbs,. partly dried) 
52.4 

187.8 
45.3 
89.4 
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Cmmmercid Testing &k Ebgineeriq 630. 
CONSULTING FUEL ENGINEERS 

AND CHEMISTS 

CIm.rls.ton, w. V.. 
CHICAGO, ILL. 

Terre Haute, Ind. 

Decriptim BC Hydra Screen Test ~1~ 
IF--L n 11L11 ?i 

Total Weight of Sampk 

2000 lbs. 

SCREEN ANALVim CURVE 
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APPENDIX V 

ESTIMATE SUMMARY 

\ 

F1490 BCHPA - Hat Creek 
Materials Handling, Screening & Crushing Scheme 
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CLIENT 

PROJECT 

LOCATION 

DESCRIPTION 
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PROJECT NO. 
I 
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._ 

EST’D DATE Sk lLr, OF 
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Willowdale. Ontam M.?, ,w2 
LOCATION 
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ITEM UNIT QTY. UNIT UNIT 
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DESCRIPTION PROJECT NO. 

t 
1 LOCATION EST’D DATE SHEET ‘&,f. OF 

L COST 

-----I 

ITEM 
I 

UNIT 
EQUIPMENT MATERIAL FRT.IDUTY / TOTAL 

I 



ESTIMATE 

slmon-cwa25 OF CANADA LTD 
2025 Sheppard Avenue Ear, 
Wlllowdale, onrarm M2, ,w2 

CLIENT 

PROJECT 

LOCATION 

DESCRIPTION PROJECT NO. 

I , 
EST’D DATE SHEET 25 OF 

TOTAL COST 

EQUIPMENT I MATERIAL FRT.1DUl-Y LABOUR 
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I I 
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CLIENT 

PROJECT 

LOCATION - 

ITEM UNIT QTY. UNIT UNIT 
COST M/H 

DESCRIPTION 

. 

EST’D DATE 

TOT) 

EQUIPMENT MATERIAL FRT./DUl-Y 

PROJECT NO. 

SiEET 35 OF 
1 _ 

IL COST 

LABOUR SUWCONT. TOTAL 
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I I 

EST’D DATE SHEET41 OF 

TOTAL COST I I ITEM 
EQUIPMENT SUBICONT. c 
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TOTAL 
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F1490 BCHPA - Hat Creek 
Materials Handling,‘ Screening & Crushing Scheme 
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F1490 BCHPA - Hat Creek 
Materials Handling,‘Screening & Crushing Scheme 
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F1490 BCHPA - Hat Greek 
Materials Handling, Screening & Crushing Scheme 

APPENDIX VI 
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F1490 BCHPA - Hat Creek 
Materials Handling, Screening & Crushing Scheme 

Drawing No. 

F1490-01 

F1490-02 

F1490-03 

F1490-04 

Fl490-05 

F1490-06 

F1490-07 

F1490-08 

‘- 
Rev. 

VII-1 

APPENDIX VII 

DRAWINGS 

Title 

Materials Flowsheet 

General Arrangement 

Conveyor Profiles, Sheet 1 

Conveyor Profiles, Sheet 2 

Conveyor Profiles, Sheet 3 

Conveyor Profiles, Sheet 4 

Layout R.O.M. Waste/Low Grade Coal System 

Layout R.O.M. Normal Coal System 
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