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SECTION 1
INTRODUCTION

1.1 BACKGROUND

1.2

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.

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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INTRODUCTION

1.3 ACKNOWLEDGEMENTS

In addition to relevant sections of the July 1978 Mining Feasibility
Report, and the Authority's September 1978 Composite Report "Appendix D -
Coal Quality and Handling", Simon-Carves also had access to other
documents which are acknowledged in Appendix VI - Bibliography.

This study was accomplished in a short time by close working contact
and detailed discussions with the staff of the Authority's Mining Department.
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SECTION 2
SUMMARY

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 biending system and by-passing of High Grade coals
to the Power Piant.

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 unigue 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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3.1

3.2

SECTION 3

DESIGN REQUIREMENTS OF MATERIALS
HANDLING, SCREENING & CRUSHING SYSTEMS

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 {s therefore limited to reviewing the selection and basic
design of specified elements of the system:

Dump Pockets and R.0.M. Crushers

Width and Speed of R.0.M. Conveyors

General Arrangement of the Coal Preparation Area, with
particular reference to the Low Grade Coal.

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 MWaste

The largest volume of run-of-mine materials will be waste supply
described as a mixture of young shales 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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SECTION 3

DESIGN REQUIREMENTS OF MATERIALS
HANDLING, SCREENING & CRUSHING SYSTEMS

3.2 RUN-OF-MINE MATERIALS - cont.

3.2.2

3.2.3

3.2.4

3.2.5

Waste for Construction

Some clay free waste which will need to be segregated for mine

road, waste dump dam, and other construction regquirements, 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. Large boulders which would require
special crushing equipment may also be handled at Tower cost by
direct trucking from the mine.

Clay

An area of massive clay with a high water content has been
identified in Medicine Creek. This will require purpose designed
handling and crushing involving a minimum of chutes.

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.

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

3.3

SECTION 3

DESIGN REQUIREMENTS OF MATERIALS
HANDLING, SCREENING & CRUSHING SYSTEMS

RUN-OF-MINE MATERIALS - cont.

3.2.6

3.2.7

3.2.8

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.

High Grade Coal

The D Zone will provide coal of lower sulphur content and higher
calorific value. This may need to be seqregated 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
Towering of sulphur dioxide emissions in adverse climatic conditions.

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.

MINE CONVEYQR 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 Cgal 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

SECTION 3

DESIGN REQUIREMENTS OF MATERIALS
HANDLING, SCREENING & CRUSHING SYSTEMS

MINE CONVEYOR SYSTEMS - cont.

3.3.2 MWaste and Clay Conveyor

This conveybr 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 in 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.
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SECTIGON 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).
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3.4

SECTION 3

DESIGN REQUIREMENTS OF MATERIALS
HANDLING, SCREENING & CRUSHING SYSTEMS

PRIMARY CRUSHING STATIONS - cont.

3.4.1

3.4.2

3.4.3

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 Tumps). We consider it is undesirable to operate
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).

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.

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 part of 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 targe heavy lumps. The geared drive mechanism of the Krupp
must be a high initial cost component.
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3.4

SECTION 3

DESIGN REQUIREMENTS OF MATERIALS
HANDLING, SCREENING & CRUSHING SYSTEMS

PRIMARY CRUSHING STATIONS - cont.

3.4.3

3.4.4

Run-of-mine Screens - cont.

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.

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 good coal
may be lost.

The Bradford Breaker at Centralia has been observed to
reject clay Tumps 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 Tentralia - would be unacceptabtle

unless all coal is to bhe washed.
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SECTION 3
DESIGN REQUIREMENTS OF MATERIALS

HANDLING, SCREENING & CRUSHING SYSTEMS

3.4  PRIMARY CRUSHING STATIONS - cont.

3.4.4 Run-of-mine Breakers - cont.

3.4.4.2

3.4.4.3

3.4.4.4

Krupp Siebra Crusher

This unit is successfully used in the Lignite Industry.
It is able to 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.

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, lTower 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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SECTION 3
DESIGN REQUIREMENTS OF MATERIALS

HANDLING, SCREENING & CRUSHING SYSTEMS

3.4  PRIMARY CRUSHING STATIONS - cont.

3.4.4 Run-of-mine Breakers - cont.

3.4.4.5

3.4.4.6

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. Pennsyivania 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 cieaning the machine, and it aiso has

an optional moving back-up plate.

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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SECTION 3

DESIGN REQUIREMENTS OF MATERIALS
HANDLING, SCREENING & CRUSHING SYSTEMS

3.4  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

S0 requires.

3.5 COAL SCREENING AND SECONDARY CRUSHING

3.5.1

Introduction

The 200mm x 0 raw coal has to be crushed to below 50mm for
delivery to the Power Plant. To reduce Toad 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

~ta

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 shouid 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.

SECTION 3
DESIGN REQUIREMENTS OF MATERIALS

HANDLING, SCREENING & CRUSHING SYSTEMS

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 this.field 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 Conventional Screens

3.5.2.2

3.5.2.3

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
particies 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 coliect
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 5Smm

size range. Maintenance may be high, particularily 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

3.5.3

-Coal Screening - cont.

3.5.2.3 Rod Deck Screens - cont.

3.5.2.4

3.5.2.5

Crushing

One problem is that they are very noisy in operaticon,
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 Tlimited 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 availabTe.

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 10mm 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 sampied and tested due to their Tocation. 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

Tow quality, despite the removal in the washing process of proportionately
large quantities of clay as tailings.

A sub-sampie 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 4-1 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.
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Product = Screen O/Flow Reject = Screen U/Flow Degree 3
cy ® 75% Yield @ 25% Yield BTU v of é
Yield Beneficiation
BTU/1b ASH CV,BTU/Tb  Ash %  CV,BTU/Ib Ash ¥ 9 g
=z
&
2000 73.00 2440 70.00 679 82.00 91.5 1.27 é
2500 69.59 3057 65.80 832 80.96 91.7 - 1.29 g
D
3000 66.19 3644 61.80 1066 79.36 91.1 - 1.30 3
3500 62.78 4224 57.85 1329 77.57 90.5 1.31
4000 590.38 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
5
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SECTION 4
BENEFICIATION OF LOW GRADE COAL BY WET PROCESSING

4.2  BENEFICIATION BY DESLIMING

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

A1l 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 desTiming 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 size fraction the higher ash of the poorer coals is due
to a lower proportion of low gravity (Tow 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 cycliones are required due to their
relatively Timited rejects capacity (25 to 30% of feed).

An alternative form of autogenous medium cyclone is avajlable - 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 cycione
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 10mm x 28 mesh fine
coal. Due to the low water regquirements, this unit would also
warrant consideration.
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4.3 BENEFICIATION BY WASHING - cont.

SECTION 4

BENEFICIATION OF LOW GRADE C€OAL BY WET PROCESSING

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
taiiings 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/1b range.
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SECTION 4
BENEFICIATION OF LOW GRADE COALS BY WET PROCESSING

TABLE 4-2 : BENEFICIATION POTENTIAL OF 1/4" x 28 MESH COALS

- SEPARATION IN TWO-STAGE WATER CYCLONES

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

4" x 0 %" x 28M % Ash  Theoretical Actual

Z 26.9 2é.9 21.6 82.0 62.4

C 29.1 27.2 16.9 78.5 65.2

B 36.3 34.3 25.3 77.2 65.1
X+ Y 42;9 | 37.9 25.5 77.3 65.4
A 57.2 48.8 37.9 77.7 65.3
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TABLE 4-3 : BENEFICIATION OF LOW GRADE COAL BY TOTAL WASHING 53
2 @
— O
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- =
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= |
=
RAW COAL CLEAN COAL PRODUCT RRIECS Theso e X
2 BTU Degree -0
cv ASH YIELD ASH cv ASH cv Yield % of o3
BTU/1b % d.b. Wt % % d.b. BTU/Tb % d.b.  BTU/Tb Beneficiation| |3~
(D
=
2000 73.00 42.0 63.6 3380 80.1 958 71.0°" 1.95 E
o
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 5
3500 62.78 45.6 45.2 6080 77.5 1339 79.2 2.40 @
(V]
(g
4000 59.38 46.8 40.1 6829 76.3 1516 79.8 2.51 =z
. =
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/Tb raw coal the actual yield
would be 40.0% by weight, the BTU yield 69.8%.

L-¥
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5.1

5.2

SECTION 5
BENEFICIATION OF LOW GRADE COAL BY DRY SCREENING

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 projected to general relations
for coals of 4500, 3700 and 3000 BTU/1b.

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

Tabte 5-1 shows the theoretical results of dry screening various
coals ranging in calorific value from 2000 BTU/1b to 6000 BTU/1b in
increments of 500 BTU/1b. 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.
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TABLE 5-1 : BENEFICIATION BY SCREENING OF LOW GRADE COALS (THEORETICAL) 5T
=t
S
—
(Ed'
..‘2
RAK COAL PRODUCT = SCREEN O/FLOW REJECT =-SCREEN U/FLOW - &3
[ L =~
@ 50% YIELD @ 50% YIELD DEGREE -~ % BTU- @
Cv ASH cv ASH cv ASH OF RECOVERY =
BTU/1b % d.b. BTU/ThH % d.b. BTU/1b % d.b. BENEFICIATION' o
Qo
2000 73.00 3004 66.16 996 79.84 1.66 5.10 g’
. I
2500 69.59 3504 62.75 1496 76.43 1.55 70.10 gf
’ w
3000 66.19 4004 59.35 . 1996 73.03 1.49 _ 66.73 p
==
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 4396 52.59 1.37 58.37
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5.3

SECTION 5
BENEFICIATION OF LOW GRADE COAL BY DRY SCREENING

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 varicus coals ranging in quality from 2000 BTU/1b
to 6000 BTU/Tb in 500 BTU/1b increments.

To further iTlustrate 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/1b, 25% @ 2500 BTU/1b 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/1b
ie. the average calorific value of the feed.

If a manual "Cut-off" of 3000 BTU/1b was applied to this feed, 50% would be
rejected viz 2000 BTU/1b and 2500 BTU/1b, as being below grade. Therefore
the yield would be 200 tonnes at 3500 BTU/1b 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/1b.

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/1b, the product yield would be 179 tonnes at 3740 BTU/1b.
Similarly, with the underflow meter set at 2540 BTU/ib, the yield would be

68.6 tonnes at 2896 BTU/1b. Together this would represent a yield of

247 .6 tonnes at 3506 BTY/1b.
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TABLE 5-2 : BENEFICIATION BY SCREENING OF LOW GRADE COALS PREDICTED FOR 20MM APERTURE 78
~
e
o =
=
T =
2B COAL PRODUCT = SCREEN O/FLOW REJECT = SCREEN U/FLOW 2
@ 61.9% YIELD @ 38.1% YIELD DECREE - "z
cy ASH cv ASH oy ASH BENEFIQEATION RECOVERY 3,
BTU/1b % d.b.  BTU/1b % d.b. BTU/1b % d.b. -
% =
2000 73.00 2461 69.86 1251 78.10 1.29 76.17 g
] 3'
2500 69.59 2961 66.45 1751 74.69 1.24 73.31 2
3000 66.19 3461 63.05 2251 71.29 1.21 71.41 2 :
(%21
3500 62.78 3961 59.64 2751 67.88 1.19 70.05 =
r.Q
4000 59.38 1461 56.24 3251 64.48 1.18 - 69.03 o
=
4500 55.97 1961 52.83 3751 61.07 1.17 . 68.24 2
5000 52.56 5461 19.42 1251 57.66 1.16 67.61
5500 19.16 5961 16.02 4751 54.26 1.16 67.09
6000 45.75 6461 42.61 5251 50.85 1.16 66.66
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5.3

5.4

SECTION 5
BENEFICIATION OF LOW GRADE COAL BY DRY SCREENING

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/1b 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/1b 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. '

PLANT REQUIREMENTS

The equipment requirements for screening 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
1400mn 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 handie 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 dutijes.

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.

A1l conveyors are capable of transporting up 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

. DESTGN 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 Tow 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 HNormal 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 wili 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 1ifting 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 coliected 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

6.2.2

Normal Coal - cont.

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.

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
200mn 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 SCHEME

6.2 DESCRIPTION OF SELECTED SCHEME - cont.

6.2.2

Low Grade Coal - cont.

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 13wmm 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.
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6.2

SECTION 6
DESIGN AND COST OF SCHEME

DESCRIPTION OF SELECTED SCHEME - cont. - -

6.2.2

6.2.3

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.

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 Tocated 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 SELECfED SCHEME -~ cont.

SECTION 6

DESIGN AND COST OF SCHEME

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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SECTION 6
DESIGN AND COST OF SCHEME

6.3  COST SUMMARY

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

6-8
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6.3

SECTION 6

DESIGN AND COST OF SCHEME

COST SUMMARY - cont.

6.3.2 The "Order of Magnitude" Estimate on Head (ffice and Site/

6.3.3

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

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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SECTION 6
DESIGN AND COST OF SCHEME

6.4 OPERATING COSTS & MANPOWER FORECAST

6.4.1

Operating Cost Summary

$/Year $/Tonne
Supplies - Maintenance 818,022 0.082
- Laboratory 30,000 0.003
Power , 940,000 0.094
Lighting 50,000 0.005
Heating 507,818 0.051
Dust Suppression 100,000 0.010
Sub-Total 2,445,840 0.245
Contingency 25% 611,460 0.06]1
Total $3,057,300 0.306
Exclusions: Mine Conveyors
Mining Equipment
Labour - Direct
- Indirect
Supplies - Mobile Equipment
- Lubricants
Depreciation
Amortization

NOTE: Operating costs are based on a mine output of 10 million

tonnes per year,

AT i e e o T 4
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SECTION 6
DESIGN AND COST OF SCHEME

6.4 OPERATING COSTS & MANPOWER FORECAST - cont.

6.4.2 Recommended Operating Manpower Forecast

Direct -

|1t

Plant Super.

Asst. Plant Super.

Shift Foreman

General Control Operator
Operators (Plant)
Operators (Truck-dump)
Clean-up :

. O 1 K] 0 el Kl

Operations

E

P = N =

Q.C.

Process Engineer
TechnIC1ans/SampIers

W

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

Mechanic

Pipefitter

Machinist

Welders

Electricians

ETect. Helpers

Carpenter

Painter

. £ EBEX
Maintenance

1

= WO N s = BN

W W —

Labourers
Drivers

Yard

L 2 1 EC

| .

I~

Shift
3
1 1
1 1
1 1
2 2
1 1
2 2
1 1
11
1 1

F 1= 1 & b 1 =t

P e N et it et ) fen

—

f—

Co > 00 P ofa fo =

— bt 0 TN PN e = PN (o)W )

L W =
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SECTION 6
DESIGN AND COST OF SCHEME

6.4 OQPERATING COSTS & MANPOWER FORECAST - cont.

6.4.3 Maintenance Supplies & Labour (refer to*pages 6-13 & 6l14”f0r Capital
Cost Breakdown) , $/Year

f ( Mechanical $7,576,040 X 5% = 378,802

! In-plant ( Platework $ 826,435 X 20% = 165,287
( Electrical  $2,203,000 X 2% = 44,060

Truck Dump ( Mechanical = $§ 757,025 X 5% = 37,851

- Normal { Platework $ 68,630 X 20% = 13,726

Coal ( Electrical $ 40,300 X 2% = 806

Truck Dump ( Mechanical $1,131,635 X 5% = 56,582

- Low Grade( Platework  $ 144,730 X 20% = 28,946

Coal ( Electrical $ 80,700 X 2% = 1,614

( Mechanical $1,073,100 X 5% = 53,655

- Waste { Platework $ 128,625 %X 203 = 25,725

( Electrical $ 80,700 X 2% = 1,614

Truck Dump ( Mechanical § 170,700 X 5% = 8,535

- Clay { Platework $ 3,400 X 20% = 680

( Electrical $ 6,950 X 2% = 139

$818,022

OR  $0.082/tonne

.
.
.
.
.
.
.
.
.
: Truck tunp
I
.
.
J
.
.
.
J
I
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 SECTION 6
DESIGN AND COST OF SCHEME

6.4 QPERATING COSTS & MANPOWER FORECAST - cont.

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

] ] ) £ & ) ]

Normal ‘Low Grade Wet Clay
Category Cga] Cga1 Waste Dump Totals
$ $ $

Structural Steel 34i,760 341,760 341,760 143,000 1,168,280

. 2 L] 2

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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SECTION 6

DESIGN AND COST OF SCHEME

6.4 OPERATING COSTS & MANPOWER FORECAST - cont.

6.4.7 Estimate Breakdown - Screening Plant & Conveyors

tarthwork & Concrete
Structural Steelwork
Architectural

Platework

Mechanicals

Conveyors

Crushers

Screens

Feeders

Cranes, Hoists
Sampling Equipment
Dust Suppression
Actuators

Meters (Ash)

Freight on all Mechanical

Electrical

$
867,800
3,333,200

1,013,320

826,435

4,795,400
625,000
301,800
720,000
193,000
117,000
250,000

26,700

363,200

183,940

6-14

5,214,320
826,435

7,576,040

2,203,000
15,819,795



. KB

-

- [ ] D 2D K] B 1 B

- £ [ p

|

S

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

6.4 OPERATING COSTS & MANPOWER FOQRECAST - cont.

6.4.8 Power

A} Truck Dump Stations

i)

ii1)

iv)

U T K K YRR b T L T R T A SN

6-15

SECTION 6
DESIGN AND COST OF SCHEME
Normal Coal Truck Dump
Equipment Description HP
1103M . Apron Feeder 100
- 1105M-1 Roller Screen 40
M-2 Roller Screen 40
M-3 Crusher 50
1109M Crusher Reject Conveyor 75
1112M Crusher Underflow
Conveyor 175
1114M Sump Pump ‘ 20
Total 500
Waste/Low Grade Coal Truck Dump
1203M Plate Feeder 100
1204M Grizzly 60
1207M Crusher 900
1211M Transfer Conveyor 300
1215M Sump Pump 20
Total 1380
Waste/Clay Truck Dump
Same as ii) above Total 1380
Clay Dump
Apron Feeder 100
Sump Pump 20
Total 120
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6.4 OPERATING COSTS & MANPOWER FORECAST - cont.

DESIGN AND COST OF SCHEME

SECTION 6

6.4.8 Power

B)

In-Plant

Equipment No.

3288
3202
3463
3476
3352
3452
3204
3354
3210
3211
3212
3313
3358
3359
3455
3458
3214
3215
3216
3217
3360
3361
3460
3226
3227
3228
3229
3366
3367
3262
3263
3264
3265
3385
3391
3384
3390
3242

Description

Conveyor
Conveyor
Conveyor
Conveyor
Conveyor
Conveyor

Rotary Chute Drive
Rotary Chute Drive

Feeder
Feeder
Feeder
Feeder
Feeder
Feeder
Feeder
Feeder
Conveyor
Conveyor
Conveyor
Conveyor
Conveyor
Conveyor
Conveyor
Screen
Screern
Screen
Screen
Screen
Screen

Ash
Ash
Ash
Ash
Ash
Ash
Ash
Ash

Meter
Meter
Meter
Meter
Meter
Meter
Meter
Meter

Crusher

DWwWwwWwbwWwwww

—
(5]

6-16
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DESIGN AND COST OF SCHEME

SECTION &

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
Conveyor
Conveyor
Conveyor

House

Total

vty LS e Byl D Y T

6-17

HP
150
150
150
150
150
250
250
350
350
100 -

30
700
700

.125

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

In-Plant

Cost = 9047 X 0.8 X 0.746 X 8496 X 0.8 X $0.020

Say $940,000 or $0.094/tonne.

Total

$205,656.

t)

$733,952

$939,608

Reas,

st AR
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SECTION 6
DESIGN AND COST OF SCHEME

6.4 OPERATING COSTS & MANPOWER FORECAST - cont.

6.4.9
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6.4.10
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Heating

Fuel consuthion = 0.0007 U.S. gallons of oil/degree day
based on 70°F temperature gradient and a radiation loss of
240 BTU/sqg. ft. per hour.

(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.

i

Fuel consumption =.150,000 X 0.0007 X 609F/700F X 6800 == .~

612,QQO‘U.S, gallons.

11

612,000 X 141,600 BTU/U.S. gallon
3413 BTU/KW, Hr.

25,390,917 kW.Hr.

Equivaleﬁt Power

"

Cost

1t

25,390,917 X $0.02/kW.Hr.
$507,818/yr. ..
or $0.051/tonne.

n

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 1:1000.

According to the distributors, ABART Engineering Co., Toronto,
the average cost of coal dust suppression in this application would
be $0.005/tonne. However, due to the screening, crushing, and
numerous transfer points, a figure of $0.010 is considered
appropriate,
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7.1

SECTION 7

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

BASIS OF DESIGN

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 200mm. 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 Narmal 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 200mm square apertures. Undersize will
gravitate directiy 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 beiween 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
bentonitic clay 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/Ciay 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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SECTION 7

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

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 up1t
price can be multiplied by the number of units dictated by the final

mining plan. Also, some components of redundant dump stations could be
reused as the pit deepens,

The design of al]-the units has assumed that the truck Qump hopper_grizz]ies
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.

7.2 DESCRIPTION OF SELECTED SCHEME

* 7.2,1 Normal Coal

*  7.2.2 Low Grade Coal

7.2.3 Waste/Clay
* 7.2.4 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 MNormal Coal System.

7.3 COST SUMMARY

7.3.1 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 Tisted under Item 6.3.1 as excluded for the material

nandling, screening and crushing facilities are excluded in

the pricing for the alternate systems as described above.
7.3.2 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. . e :
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7.3

-SECTION 7

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

COST SUMMARY - cont.

7.3.2 cont.
Head Office ROM Normal
Engineering Coal System
H.Q0. Engineering incT. $
Disbursements & Insurance,
Etc. 140,000
Prime Cost . 1,398,225

7.3.3

Total Estimated Cost 1,538,225

7-3

ROM Waste/Low
Grade Coal System

$

203,000
2,029,215
2,232,215

The following comments are applicable to the above costs: -

a) Disbursements include such jtems 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 work for the alternate schemes is as generally
shown on Drawings F1490-07 and -08, both Revision 1.
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/g | crorze psreers 75 £70 H50 /120
(:’ “/Vli/,"'—: 7/0'(' .
| e w74 | 547
. CEANULE YT lax 24 _ ) ) ; o / o o
HEeD oD OIS IIESE Ve W hids L LN T Gl /CQ/;';C" 7 /(C:() ?..3 //3 0
CAFARCtFY,
, WEAS CHurr Ferl ) L P
7o AZIVE Conrvis i sl ' rvec /77€ 1180 27950 -
16450\ 72050 1215 19870 E/R8%

e

.

R ATINR AT . S 0 T
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( ESTIMATE CLIENT DESCRIPTION - PROJECT NO.
. a2 ETLANAT
SIMON-CRRYES or canapa Lo, 157 : ’ — LI
2025 Sheppard Avenue East PROJECT ).//) 7 C’,C‘&'¢7K
Willowdale, Ontarioc M2J 1W2 .
LOCATION : ESTD DATE SHEET -2 OF
» TOTALCOST
ITEM UNIT | Qry. | UNIT | UNIT
COST | M/H | EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUB/CONT. TOTAL ‘
SEIRTS  FUR SIEBRA - ; , , o
oz CRUSHER  YNPERFLLw | 1406| 1070 4.0 ‘ 270 |7
CONYVEYOR, ' " ' : s
—
SIELRE CRUSIEL w4 - S I ST T
) . B . ’ . . } ! . . {
Wiz | unpecrion covEvoR | s engTe 054 | 69300 - /8700 86000
IS A A TY| Bood T ) '
o )/...’4[) CHUTE Fid ‘ LA : t ’
e e oo & | 4010 10620 |/
ABOVE CoNCE VL
FLOGE S . . , S VAT
4 «. 6ECC 850 | 7450
T2 2 ) | ' N
FBEDPLATE  Feor2 deo o , : ' , S ‘
s | irees sep Penl’? _ 200 : i ‘ D0 cco IEE
75900 7720 | 2500124700 ((OEZ0
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
73 )
SIMON-CRIVES o canaon 1o / SRl
2025 Sheppard Avenue East PROJECT ///_// (’A:___//‘/a\’ '
Willowdale, Ontario M2J 1W2 -
LOCATION ESTD DATE SHEET 7 OF
TOTALCOST )
ITEM UNIT | aty. (L:JggT L:A%T
EQUIPMENT MATERIAL FRT./JDUTY LABOUR SUB/CONT. TOTAL
SKILTS  FOR MO, ! 'S 20
) . )
A G74- 890 Jo 600 TS
COAL AMINGE COMEVELED - = C? .

30

7520

250

e

R e
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ESTIMATE CLIENT e L g DESCRIPTION _ » PROJECTNO. _ )
SIMON-CRARYES or canmo v e STRUCT. & couyf a4
2925 Sheppard f\venue East ‘ PROJECT ///7 7_ ('/\'Z[/\/. A/ﬁﬁ/4/]£ C‘rﬁ//’[ /)p\//'/. (41(,(/./('//. {;- )

Yilowdale: Ontaro M2J W2 LOCATION ESTD DATE SHEET OF
unit | uNIT TOTALCOST .
ITEM , UNIT ary. COST | MIH || EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUBICONT. TOTAL
STRUCT. FEArIE| T | 72 (1500 /88,000
STAIRS & prisSC. 7|67 (2200 | ) e 14 740
HANOEAIL | 7 | 3200 ’_ 5440
CRATING. | 7|2 ibeq | | | 1y 92\0'0'
covX TResses | T | 07| ¢ee . 14780
GRIZ2Ly GRpTIVG| T | 38 | 1300 49400
HOPELR PL WK 7| 2o |vead | » 40 000
% prae Aaies | T | 30 |Bced R | | 9p000
34] 760

S
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
VNV /R Ae
SIMON-CARAYES or canaparto.
2025 Sheppard Avenue East pROJECT
Witowdale, Ontario M2 W2 LOCATION ' ESTD DATE SHEET OF
“UNIT | UNIT TOTALCOST
TEM UNIT | -aT. COST | M/H || EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUBICONT. TOTAL
COMCRETE ey | ro2¢) 500 3 | . - | Bobecoo
corv® moos | 3£ 1183|059 ' 746
KCOF /5 SE (2670 /- ?70 - - . o 454 0
S & Blockmly S£\0220 1%0) | 5 /5800
MAPPOCES & | B | 370 /110
rguir? coogs. | E4. | 2 1250 | | | 2500
FLL  CALTIWORKS
BY OWHEL
230 2G0

PR T s
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ESTIMATE SUMMARY CLENT &~  1/Y IR0 DESCRIPTION / R PROJECTNO. P
SIMON-CHRVES of canaoatro.  |PROJECT AT S EER LIASTES LV GRARCE COAL TRUCK e
2025 Sheppard Avenue East COCATION pa/:,//) (/ /9,?'////’@)/ (’RU5/“//N6 v SHEET .OF
Willowdale, Ontario M2J 1W2 : ESTD DATE -

TOTALCOST :

CODE ITEM EQUIPMENT MATERIAL FRT./DUTY LABOUR SUB/CONT. TOTAL
MECHANICIL Z LG 0% 1278 365]
STRYCT. STEFL - E1inil.S, | - 672450

ELECTEIC AL , ' ' i ( 80700 _
£A ' 20292/5
S-C NG 203000
7crAL . 2722215

N BT A S N T BT ARN 1

L
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ESTIMATE SUMMARY CLIENT 44‘/ C‘i ///\/’// l/\ ) DESCRIPTION. , , - _ PROJECT NO. |
SIMON-CARYES or cansonrro  |PROJECT LLLS 74 ﬁ/;. C’e:f-’/?//{ | A
o o v LOCATION s ERUN, -7?; ATEP/ Yl SHEET _ OF
CODE ITEM EQUIPMENT | MATERIAL FR;.(I)DL?‘I(- T OEATBOUR SUB/CONT. TOTAL
7OTAL. (028550 50930 32665 154,200 (278385




. £ ! L K -

Z272/50

23440

10560

41280

397180

—/ - :
ESTIMATE CLIENT DESCRIPTION PROJECT NO.
i y CCASTE Sl GAINGT Sl R R
SIMON-CRRYES or canaoa L10. /‘j(’}/'g/_] . //gf‘, ’l, ;.),:\, 13 (/*"(/1,.1/-;)//
2025 Sheppard Avenue East PROJECT Dfir e g JELIAN T R N7 S VAT e )
Willowdale, Ontarioc M2J 1W2 -
LOCATION ESTD DATE SHEET 5 OF
TOTALCOST B :
UNIT | uNiT .
ITEM UNIT ary. COST | MH | EQUIPMENT | MATERIAL | FRTJDUTY LABOUR SUBICONT. TOTAL
WASTE fLow GLARE oAl
RO TRuck mume HorcER 1 '
o STRET LA
CHUTE AND SKIRYS _ # )
202 ForR FEEDER. - 7628 &880 4 550 /{ 4/4 o | P
GRizELY
) RECiPROCATING  Puyset . P ' j/ I:
1203 e emer 225000 15 ¢c0 240000 7
S
CHAREMAGT 2090D
IODHP 5% 1860- 17070, 5150 % _
Vigeat i /0 000 PRI
: 200 ;
1284 | grizglLy 7wxzo’ | 2444¢ ~ /05650
Csimprreiry 600 s Frp 540 360
UNDERE Low) CHUTE | # . T
. » _',G‘h 4 v ¥y £ ) g ) )
1205 | From GRIZaLY /7821 /16 04¢ /0690 Z6 720 £

R i 3 P I S e e

SRRV T A R

ASAkcar ot 7 R0
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ESTIMATE CLIENT : DESCRIPTION \ - PROJECT NO.
T2~ L . BT IR BN
SIMON-CARVES oF canaon L1o. i PA _ , - 5
2025 Sheppard Avenue East PROJECT )-{ AT CCE I '
Wiflowdale, Ontario M2J 1W2 - =
LOCATION ESTD _ DATE SHEET - OF
TOTALCOST
UNIT | uNIT
TEM UNIT aty. COST | MIH | EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUB/CONT. TOTAL
QRIZZLY HEAD
12 CHoTE .
127 | PRIMARY cRusHeR 6274 o 5650 . B780| - 724/0 | v
4 INLET Hooo cmry 7TE . _ : , o e
INLET  2HOOD, 35000 50000 12000,
GCCHP » GO0 RPI. 11071/ A X177, £ Qo0 2
. . . N § - . [N /f.
1zo8 | TRMARY CRVSHER - < Soso0t ' | £g000 £26 250
HAZENAG ACPP (822 : . : : -
(MPACT TYPE or eqeal /500 B0 ATE /1320 Q00
PRIMARY CcRrUSHERZ R R ) » ) ' . i
206 2/00 /8GO /50 F-
! K DiscHARGE CHATE 5 7 ‘ /2-’50 | .? = X -,
SKIRTS For . y/ & ) o . | | |
121Q 1 eanFeR conveveR 1460 ‘ /3/.0 & o 2/90 P oo
618000l /07 col 1EESCl 715800 722850

v

e v e
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
SIMON-CRAVES or cansonuro BoHPA e
2025 Sheppard Avenue East PROJECT HAT Ccle sl )
Witlowdale, Ontario M2J 1W2 )
LOCATION EST'D DATE SHEET -, OF
ITEM UNIT | QTy. | UNIT | UNIT TOTALCOST -
: COST | M/H | EQUIPMENT | MATERIAL | FRT/DUTY | LABOUR SUBICONT. TOTAL
TRANSFER. CanVETR, WAD T | 571 1z
. - ) . LAYy -
{211 FrRoms PRIMALY CRUSHING . ] x 4. 6 ' ;
STYAaTIoM To MAN AMINC Z£/\/Gf/—/ 20,/ Q/gao Z4’ éw //4600
CONVEYORS oo Hr CORNEI T 50007 . |
BIFCRQCATED HEAD .
1% = ERTIN : y
1212 | CHUTE ko DVERTING 15799 14210 G470 Z3680 | ¢
Do )
SKIRTS Foi2 \WWASTE \
izIR MAIN MINE CeNVEYOI ( _
| B o 0.
S | 72920 2620 /75 0O 4280 &
oRTS  Faor [OLL/
1214+ SEADE CoAdL MAIN
AUME o VEYOR
. » b
1215 Floog sump PLMP 6600 550 7450 feer
98400 16540 60\ 26E70 /55570
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ESTIMATE CLIENT e DESCRIPTION PROJECT NO. ]
BCHIF : S
SIMON-CRRYES or canaoaLro. BEHM , (A=
2025 Sheppard Avenue East PROJECT HAT CRTIIC
Willowdata, Ontario M2J 1wW2 .
LOCATION ESTD DATE SHEET  OF
ITEM UNIT | QTY. UNIT | UNIT TOTALCOST
COST | M/H || EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUB/CONT. TOTAL
TFEDPLATE Foi )
A - ~ . P
1Z2i1¢& FLoor SEmMP PusP £00 50 /5 300 7(’5 //
450 /5 | 200 765
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ESTIMATE CLIENT " |DESCRIPTION 77 /:7/0 7™ Z PROJECTNO. _ y o
e _ o ' N
s oo e [ PROVEST 101 GRARE CoNL 1R 1. CRUSLS
Willowdale, Ontario M2J W2 LOCAT[ON EST'D - DATE SHEET ‘ oF
UNIT UNIT TOTALCOST
ITEM UNIT aty. COST | M/H || EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUBICONT. TOTAL
sTRUCT rRiminG | T | 72 150X v 108 000
. | ! |
STHICS £ mySc. .| &7 | 2700 1474 O
HAMNDLS L 7 | /7 | 2700 , » S4LO
CRATING. T\ 12 g - | ] 9200
cornev.l Tess s 7| 107 | 1heq /4 80
GRIZZLY GRATING | T | 28 |13¢tC 49400
HEAPL& PLE. 7| 2o |zocc | 40000
% wuae AlaTES | T | 50 | 300 | . | | 90000
541 760
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
£l 90
slmon.cﬂﬁ‘\jgg OF CANADA LTD.
2025 Sheppard Avenue East PROJECT .
Pitovdale, Oniaro M2J W2 LOCATION ESTD ~ DATE SHEET OF
UNIT | UNIT TOTALCOST
ITEM UNIT ary. COST | M/H || EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUB/CONT. TOTAL
CONICRETE cy | 10| 300 o ' 806600
comvR HeLp sk 1123 0 | , o 740 |
RoerireG e\ pbre 170 o 4540
Sromic # Blockiall S| 10320| 150 ) 55060
PAANOCLRE & 3| 370 1110
. 7 | ; 2500
FRUIFT poors. | FA.| 2 1250 )
ALL LARTH WIS
BY ownmer |
BIN320




Sy .

i&T,lg\iAj_E_SUffiA,ARX;_BQ&Hﬁ.Kn = (ﬁr_cf__(’) N~ I For SIMON-CARVES OF CANADA LTD. :
CR TS tr G STATTanLS - | : |
DATE SEPT (4/7F SHEET /. ok . /[ W
[ =/
= (o SUPPLIER PRICE TOTAL FRT. COST MATERIAL DEL. SITE ERECTION
wo DESCRIPTION AND F.0.B wT. To TOTAL
= o DWG. e 5. TONS SITE U.K, LOCAL M, HS. RATE AMOUNT
/ A~ A Conrt Rt "Dum ! IO S
A | STARTER. ASSEMBiYy Fone i
L HoToRS 31320
L :7?4:0, 300
2T E/.;;‘*;,.&K@E,A,COAL,-_E_/‘Q_UC!.C__"DU.MI’ *
i
AL STALTEY AssmenBiigs (3 o0 1
Bl Mot s A=
# 80 700
2 Wasria/c e nt Zacvce DM _
s As  (2) Azeve LD,




SN NS BEDE B BEE B B B T B S B =D = = -
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ESTIMATE CLIENT i DESCRIPTION _ PROJECT NO.
F < - —— -
SIMON-CARVES or caaoa Lo, 2 720 Mot STARTERS Fld70
2025 Sheppard Avenue East PROJECT C‘ﬁ()-glﬁnl G STAT’ O/\)S
Willowdale, Ontario M2J tW2 LOCATION //lﬁ 7— C/Qéé K ESTD W DATE sﬂr /4/7? SHEET ! OF L/
ITEM UNIT | aQTy. | UNIT | UNIT 7 TOTAL COST : -
COST | M/H | EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUBICONT. TOTAL
Mpzrat CoaL TRUCK D UMe
. . ) . ' N
2 ot ST4RTER o / o | Z/eo
4odf L 50 HO S TAvTrRs | 2= | 3 &80 Zo¢o " v
TS HP S~ loo i@ STAA TS | 2 2 /723 2266
Qog A" S Tan-TE2 2 / Z4/o 24 (o
Starcteld AAze Lt / /82 ¢
L oo O

et b ety b et e 0
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
b tHpge :
SIMON-CRRYVES or canaoa L1o. = 14T o
2025 Sheppard Avenue East PROJECT
Willawdale, Ontario M2J 1W2 )
LOCATION EST'D DATE SHEET  OF ¢/
TOTALCOST
ITEM UNIT | aTv. o ‘{\A"}g -
Ccos EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUBI/CONT. TOTAL
A< T&/bow (r2ADG CaALTA?,"ZEP
(SAms. FoR WASTE [ €AY Jump)
!
2o HP STavci s | e [ | #6€o
733
604—-/ XN oo STACTED] 2=~ A .
S3c0 K Staecioz | 2o (|3 om0

Vootts saecest (SZQ e | [ |Tovo

STthaaTer. Rac Lot~ 1 |10

/3000
/

S g et AT, (3 RO T A0 T I L L B o 3y P S e g BT BT S e % s
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ESTIMATE CLIENT b DESCRIPTION . PROJECT NO.
< DD
SIMON-CRRVES or canaoa Lt h’/y < /t: / 4— 7 o
2025 Sheppard Avenue East PROJECT .
Willowdale, Ontario M2J 1W2 -
LOCATION EST'D DATE SHEET 3 OF a4
ITEM uNIT | aTy. UNIT | UNIT . TOTALCOST
COST | M/H | EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUB/CONT. TOTAL
NORMEL CoAL TAUC k. DUMP
2O HP MoToR Zn / ! 2 oo !
4 ot Mo Tolks o 1. |[Rece
SOHL ttoTore
e~ [ |3o=e
7 ST HYP VLL o To7vl L~ ( 5//027'0
fow (-~ Teoor?
™~ Mo 2o v tSoo
2 o0 Hy? MO 7Tl @ { /Z;cbo
3{, 300
{

i

e AR AT
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
SIMON-CARVES o canaoaLto. -
2025 Sheppard Avenue East ’ PROJECT
Willowdale, Ontario M2J tW2 .
LOCATION EST'D DATE SHEET - OF 4
UNIT UNIT TOTALCOST
ITEM UNIT QTy. COST M/H
EQUIPMENT MATERIAL FRT./DUTY LABOUR SUB/CONT. TOTAL
WASTEfLow G RADE (oaL TRUCE DM
(same ~z wm,—g/qm TRUEK DUrP)
'
2ot MoTor. . e ( {200
LoH® Moo T 2o { 4, oo
oo e Mots i e { C’,)_OD
560 " Mo Teot Lo { ( (:I oSO
Tom MOT"@(““"ND Astp)| @, {40 oed
(4
é?\‘%o

By o3 o

et oA

¢ ey o

TespieT

P
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DDESIGN CALCULATIONS

Simon-Carves of Canada Lt
2025 Sheppard Avenue Fest
Willowdate {1craonto)
Cnterio, 1124 W2
CONTRACT NO.: CLIENT: IDATE:
4.9 .1

DATEI

BY.
Ica_kj,:, '
CHKD
CREZ. .

il T

&

-

:‘;‘\ L RA z»:( ¥

- o 2 -

j e

N

i \'/"

WY B e ar e e
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ESTIMATE . CLIENT . DESCRIPTION . PROJECT NO.
y=2ad Y/ /A = NS TSR A A Z AN of Sy
SIMON-CRRYES or canaoa L1o BN WASTE (CLAY // L bL M7 AND . [ e
2025 Sheppard Avenue East PROJECT )//577» R Fﬁ//‘x’)/‘?.LDV (’A,“‘J.")'////‘./ﬁ
Wiliowdals, Ontario M2J 1W2
LOCATION ESTD DATE SHEET < OF
TOTALCOST
ITEM unir | oary. | USET L ORI 7
EQUIPMENT MATERIAL FRT./DUTY LABOUR SUB/CONT. TOTAL
W sSTE TRuUcCK
I3.cl oM HoPPER. ;
CHUTE AN SKIRTS ” ‘ R B
Ny 7 /o r iyge | 77
302 m FeebeR AP /525 Jét/f 4:/ /f' - 44
GR'zz Ly
CeiPRocaTING P :
ztcl RocATING st ’ DD ASE 15N n g -
1303 Feanere , 775000 10600 | Jdo.poo. ([
CHazerpe #2050 ) -
] e P By . e
[001IP x IECO 770704, - 5150 600
VigRATING GRIZZLY P . o : .
: e L 7 : Lol
13C4 srvze 2 Sinrliciz ) Gzoce “4“(‘9 10000 of Lso|”"
=
DRIV E _BEPLIATE B607 . | 280
YN PERFLOW CHUTE . y J -
/305 |\ F®em GRyz2LY - /752/ . /6&40 /06?0 v 'Zé" 730 ? .

g R A R | PGS St Do e S - TV A, ger ety eyt 0 e o2 e

T ST ARG Y PR RIS SR R YRR M et e
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
N \ — .
SIMON-CRRVES or canaoa L1o. B WP~ [~ 1490
2025 Sheppard Avenue East PROJECT "}{—,_\ r CIres K
Willowdale, Ontario M2J 1W2
LOCATION EST'D DATE SHEET |, OF
TOTALCOST
UNIT | UNIT
ITEM UNIT TY. , 7
Q COST | MH | EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUB/CONT. TOTAL
QllzzLY HeAa™
-
1206 CHuUTE !
sTE o - R
TimnR Y CRISHE F2 . , e :
(BD7 ' (42775 . . f{fé’ /77(& 7 L/ I ¢
INLET Moor CHUTE . 4 ’ 2 o
IMLET Foop 250047 20000 /2000 oy
p y 3 X CEN a4 . ) .
G G L £ocag 2000 "
. lcrusnee 508000 506000 £zt 250
12 Wazemas nep 1222 v
= N , A
IMPACT TYPE  or equal 1500 srpir el VY7, 000
P2 ARY \wASTE " ‘ o ' ‘- ‘
[ 3os CRUSHEZ PIsu AR GE ,f//&’d’ /5?0 /26/0 )7 /5_,0 }7
CHuTE
o
SKIRTS FoRrR &7 # - ' S :
IZo TRANSFEIZ. CONVE YOIZ /4 0 /570 560 2/ ?@ /7
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
SIMON-CRRAYES or canaoa Lro. Boylea F4sc
2925 Sheppard Avenue East PROJECT )//A\.T' CreEe L
Willowdale, Ontaric M2J 1W2
LOCATION ESTD DATE SHEET ;| OF
TOTALCOST ’
ITEM UNIT | aTv. UNIT | UNIT
COST | M/H || EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUB/CONT. TOTAL
YD TS ALK
TRANSAE CONUEVOR, L = : ;i
— — oy 7 - i e
(B3 | recm Pominey CosHNG | Lovrsind | 15T 70620 /7700 7078 of"
STAToN TO WASTE/CLAY P I v
AN MINE ConNUEYS IS C/ ﬂAﬁ// /
HeEATS CHUTE  Feil - &
. Yole Vs -~ o
1312 ABovE CornVEYD 2 650C 55‘/)0. Z900 /' 7 > e //Q
SKIRTS Fol # ’ .
[31R WASTE /CraY ///‘50 1510 (C;O 2 /90 £
MmN MINE CoNVEYeR, :
._,)
FLool SumiP PonmpD ey Creep
1314 N 6600 &30 T Y5O .
# :
BerPuATe  For 500 - ‘ ' ~ o
) > ﬂé‘ VIR Y ¥ '
1375 |proor svmp Posme >0 s 200 7é ? F B
\ ?
1 ‘
. {
. O [ ;




ESTIMATE SUMMARY CLIENT

" B.C HYDROD.

- - SIMON-CRRAVES or canaoa vt~ [PROJECT

2025 Sheppard Avenue East !

HAT CREEK . -

LOCATION

Willowdale, Ontario M2J 1W2

DATE 72 79

ESTD /3L,
CODE e Em EQUIPWENT | WATERAL [ FATDUTY | LABOUR | SUBIGONT. TOTAL_
EQUIPMENT 152500 4070 16,900 | /73470
TSTRUCTURAL STEEL. - 74 2000 143000
o  CONCRETE . 510000 | 510,000
T ELECTRICS 0 4300 | . £930,

NOT 1nNCL -

ZXCAV. & BAG

HEITL

L4 .
AV

. . T .

T FoNVR FNDS, F TOMEL,

CONVEYOR




, ESTIMATE
. - SIMON-CARVES or canaoa 1.

2025 Sheppard Avenue East
Willowdale, Ontaric M2J 1W2

CLIENT

«60

C. HYORO

PROJECT  pyAT CREEK.

DESCRIPTION

. FRUPMENT
UL POCK LT — WET LAY,

ESTD

LOCATION DATE 'SHEET OF
UNIT | UNIT ‘ TOTALCOST
- ITEM UNIT | am. COST | M/H || EQUIPMENT | MATERIAL | FRT/DUTY | LABOUR SUBI/CONT. TOTAL
BEIT FEEDFR R o
NEXd : ‘ [ s
8" 8 wioF » 35 74, 154,00 150000 4000

N
»
.\‘c
-\
N
D
A

B
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ESTIMATE | cuENT DESCRIPTION 7 7
: B. C HYLRO STRUCT.
_~ SIMON-CRRVES or canapaLw. . — ’
2025 Sheppard Avenus East PROJECT /’/,4 7 (ﬂ[[/( .
Willowdale, Ontario M2J 1W2 : -
LOCATION . EST'D . _ DATE SHEET OF
ITEM UNIT | ary. | UNIT @ UNIT TOTALCOST -
PR : COST | MH [l EQUIPMENT | MATERIAL | FRT/DUTY | LABOUR | SUB/CONT. TOTAL

CRIZZLY et TimvGg | T 19 | 1300
CHT. 100 '

| TEmrokARy | LT | 27 | 2000
CwvER |

| INSERTS &
|| PROTECTION

LINER A, /¢ Hom#R)

12 s S0

| srames ¢ njean.
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FAt Aty
SRt L]

ESTIMATE CLIENT 6 ’ C’
SIMON-CRRVES or canapaLto. - .
2025 Sheppard Avenue East PROJECT
Willowdale, Ontaric M2J W2
LOCATION ) EST'D SHEET - OF
' TOTALCOST
UNIT UNIT
ITEM NIT QTy.
: v COST | MIH | EQUIPMENT FRT./DUTY LABOUR SUBICONT. TOTAL
CONCRETE . - 300 510000
" STRUCTVRE s

70000 2/0.000




. SIMON-CARVES or cansor 10

ESTIMATE ' CLIENT

DESCRIPTION

B.C HYORD.

HAT CREFK.

2025 Sheppard Av'enue East PROJECT
Willowdale, Ontario M2J 1W2 - —
-+ |LOCATION EST'D
TOTALCOST
. v EQUIPMENT
75 HP x 1800 P, S
1600

ELECT. MOT70R

Pouer ¢ conrrol.
CABLES. PB. STH.

FLE c 7'1?/(.5‘ | , PROJECT NO.
DU POCKET = Wi T Ay
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F1490 BCHPA - Hat Creek
Materials Handling, Screening & Crushing Scheme 8-1

8.1

8.2

SECTION 8
CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS T

3.1.1  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.

8;1.2 The crushing characteristics of the various materials have not been
adequately tested for final design purposes.

8.1.3 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 1500m3 per hour
systems are proposed.

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

8.1.5 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.

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

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

8.2

SECTION 8
CONCLUSIONS AND RECOMMENDATIONS

RECOMMENDATIONS FOR FUTURE TESTWORK PROGRAMS

8.2.1

8.2.2

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

B;eaker reject good coal along with petrified wood and
clay?

c) Identification of the problems with Petrified Wood:

- 15 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

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 Targe 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 technigue
of the method by comparison with data from adjacent bulk sample
trenches,
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F1490 BCHPA - Hat Creek
Materials Handling, Screening & Crushing Scheme 8-3

8.2  RECOMMENDATIONS FOR FUTURE TESTWORK PROGRAMS - cont.

SECTION 8
CONCLUSTONS AND RECOMMENDATIONS

8.2.2

8.2.3

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 measures
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.

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
Hammermills Inc.

Hazemag Canada

Jeffrey Canada

Specific attention should be paid to the characteristics of the
8" x 2" fraction after primary breaking at 8".
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F1490 BCHPA - Hat Creek
Materials Handling, Screening & Crushing Scheme 8-4

8.2

8.3

RECOMMENDATIONS FOR FUTURE TESTWORK PROGRAMS - cont.

SECTION 8
CONCLUSIONS AND RECOMMENDATIONS

8.2.4

8.2.5

8.2.6

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 " x 0 coal qualities should be similarly
tested.

c) Clay samples must be submitted to specialist equipment
manufacturers.

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 in“this report. Data from 8.2.4
may be of assistance in this area.

PiTot 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.

RECOMMENDED DESIGN FEATURES

8.3.1

8.3.2

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

~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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8.3

SECTION 8
CONCLUSTONS AND RECOMMENDATIONS

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 Tow
friction liners.

Truck Dump hoppers should be designed to eliminate characteristic
"dead pockets".Although these 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 Tined with steel plates.

Automatic controls should allow the -Crushing Plant hoppers to
run less than half-full. The mine conveyors would then be able
to empty into these hoppers before stopping.

The truck dumps and hoppers should only be left with material inside
during emergency shutdown. This will reduce material hanging up
in the short term. 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 Tikely
to heat up than piles of coarser material.
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APPENDIX 1
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

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 I11-1).

The 1977 Sample Z results were found not to conform to the steep slope pattern
of the other samples. Since this Tow ash (D Zone coal) contains noticeably
Tess coal,and this sample .was considered irrelevant to the cons1derat1on 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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F1490 BCHPA - Hat Creek
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APPENDIX II
CORRELATION OF WASHABILITY DATA

Considerable time was spent trying to define the washability data trends
as generally ohserved,

This was done on the usual basis of raw coal and product ash contents and yields
for a series of separating gravities. The data was examined for each individual
size range, and also for the composite pius 100 mesh. It can be seen from

the examples in Tables II-1 and II-2 that the trends were by no means conclusive
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).

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
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
gravities, yet, all the gravities thus required Tie 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
curve applies to each size fraction.

The quality/yield values were obtained from the interpolated washability data
(see Appendix III of the Alternate Beneficiation Report) and the curves shown
in Figures II-1 and 1I-2 were determined by a computerized quadratic curve fit.

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

Computaticns from this first curve fit showed tnexplicably 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
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
the Targe quantity of fines produced by crushing and wet attrition.
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F1490 BCHPA- Hat Creek
Materials Handling, Screening & Crushing Scheme - 11-2

TABLE 11-1

Quality Variation of Floats Product (at 1.80 S.G.) Compared to Raw
Coal for Plus 1/2 Size Fractions

Sample Ash Content of Raw Filoats Product at 1.8 S.G.
Coal Size Fraction % Ash Wt. % Yield
A2" x 1" - 43.4 . . 36.0 86.3 -
1t x B a45.7 39.5 88.7
X 4" x " 39.2 33.1 87.0
Y 4" x L 35.3 25.0 g1.1
B 2" x 1" 25.6 22.4 92.9
1" x 5" 3c.0 27.2 93.7
Z 4" x 1" 27.1 26.7 99.1
1" x 3" 27.3 26.2 87.8
¢c2" x 1" 24.0 19.1 01.6
" x u" 22.1 18.8 i 94.0
TABLE 11-2

Quality Variation of Floats Product {at 1.80 S.G.) Compared to
Ray Coal (Composite) .

Sample Ash Content of Ash Content of .
Rav Coal 1.80 S.G. Floats Product
A 50.1 27.2
X 44.7 33.7
Y - 421 41.7
B 36.4 27.7
Z 27.7 25.9
C 27.7 21.5
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F1490 BCHPA - Hat Creek
Materials Handling, Screening & Crushing Scheme I1I-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 III-1.

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.
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F1490 BCHPA - Hat Creek

Materials Handling, Screening & Crushing Scheme

APPENDIX III

CORRELATION OF DRY SCREENING DATA

CUMULATIVE WEIGHT

15%
20%
30%
40%
50%
60%
710%
80%
90%
100%

The average size consist used in ithis exercise is shown in Table 1II-2

TABLE III-1

CUMULATIVE ASH

(head ash
(head ash
(head ash
(head ash
(head ash
{head ash
(head ash
{(head ash
(head ash
(head ash)

{which is Table 3-3 of the July 1978 report, column 1)

- 10.
- 10.

1
Lol LI R e BN e o]

I11-2
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F1490 BCHPA - Hat Creek

Materials Handling, Screening & Crushing Scheme

50
25
13

6

3
1.
0.
0

KoMK OR XK XK XK X

APPEND

IX III

CORRELATION OF DRY SCREENING DATA

SIZE(mm)

5
6

TABLE

111-2

% WEIGHT

15.
18.
26.
15.
10.
7.
4,
5.

s e e 3 o Bl e Y i I e 33 o}

CUMULATIVE WT.

.OOOC)ODC)C)

ITI-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 III1-2 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.

E R S G G I S A A

111-3

TABLE

GHT

% WEI

15.

5.
10.
10.
10.
10.
10.
10.
10.
10.

OO0 OO0

CUMULATIVE WT.

15.
20.
30.
40.
50.
60.
70.
80.
90.
100.

OO0 OOoOOo O
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APPENDIX IV
GIVEN DATA



Warnock Hersey Professional Services Ltd.

CLIENT: B.C. HYDRO

SAMPLE I.D. : TRENCH A

LAB. NO. : 79 - 7077

HEAD SAMPLE:

Sl %=

DATE: AUGUST 17, 1979

780 - 0450

59.6 B.T.U./LB. = 3912

SCREEN ANALYSIS /JASH/B.T.U/ DISTRIBUTION

Dbl:}r__ll_—_]l:}l:]

SCREEN ANALYSIS A B

PASSING  RETAINED WT % DRY ASH % B.T.U./LB. WT % . DRY ASH %
:
' 1/4 " 24,3 47.7 5723 12.4 32.4
; D1/4" g M 25.4 54.3 4809 7.1 87.9
| , 8 M 158 M 12.4 59,2 4337 15,7 48.7
f DIG M eg M 8.1 58.2 4208 28,5 62.2
. _og M 48 M 7.9 64.3 8345 8.8 67.7
_ D48 M 100 M 6.8 69.4 2661 8.0 70.8
! 100 M 200 M 4,5 71.2 2410 5.6 72.1

[oo M 325 M 2,4 74.5 2450 2.4 76.7
- pes M 0 8.2 79,2 2135 1.5 80.0

TOTAL 100.0 58.7 4278 100, 0 58,9

- - DK

B B

| -

A, WET SCREEN,

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

SQUARE HOLE,

SUBMITTED AUGUST 17, 1979

RV
' --/&f/L f’L

JOHN KAY, C.ENG., M.INST.E.
LABORATORYTAANAGER
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inter-office memo

MEMO TO: W. E. MEEKS 14 August 1979
FROM: B. DUIT ' File: 604H-126.2-8
_ ‘ . 6048-1301.1-3
SUBJECT: Wet Screening Analyses 6041~1301.4~2
At Warnock Hersey, Calgary 604B-1301.4-7

— e ——— — — [ e S . o, ek e i

The ~%" fraction from Trench A, 2nd Screen Analysis was subjected to Wet

- Screening ‘at~Warnock Hersey Laboratory in Calgary. ‘ _ .-

A head sample was taken first to balance the calculated ash~Btu of the
various fractions. Two sets ofrtests were conducted:
i} Pre~treating-the coal in a pail of water mildly agitating it for
five minutes.
ii) Direct wet screening: removing %" and 8mesh fraction using water:
hose and treating the rest in a Cascade set up for fractional
analysis.

The anzlyses are below:

% of % of :
Screen Size 1" fraction * Total wt.* Ash (db)  Btu/lb (db)
1 x 1 24.3 10,78 47,7 5723
I"x 8 m 25.4 11,27 54.3 4809
8 mesh x 16 mesh 12.4 5,50 . 59,2 4337
16 mesh x 28 mesh 8.1 . 3.60 h8.2 4208
28 mesh x 48 mesh 79 ‘3,51 64.3 3345
48 mesh x 100 mesh 6.8 3.01 69.4 2661
100 mesh x 200.mesh 4.5 2.00 71.2 2410
200 mesh x 325 mesh 244 1.06 - 74.5 2450
325 mesh x 0 8.2 3.64 79.2 2135
i

Head Analysis

¥'x 0 - - 59.6 391z

* Based on Commercial Testing analysis of 13 July 1979
L" % 0 constitutes £4,47% of Total Wt,
Note: On calculated basis the %" 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.

FORM 91908(8/72)
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Memo te: 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 mts. 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 settling
ponds. -

BD:rak

Attachment (Data sheet of TURBO TCH-399)

cc: J. J., Fitzpatrick , i
W, C. Fothergili
D. K., Whish
H. Kim




COMMERCIAL TESTING & ENGINEERING CO.

m GENERAL OFFICES: 228 NORTH LA SALLE STREET, CHICAGO, ILLINCIS 6080%

AREA CODE 312 726-8434

uRESIDENTMANAGEH v
WESTERN CANADA OPERATIONS
1BRUGE E. L AWRENCE

U BC HYDRO ENGINEERING GROUP
555 W. Hastings Street
Box 12121
1 VANCOUVER, BC
D V6B 4T6

July

Kind of sample Trench A, 2nd Screen Analysis

reported to us

5]

- IS
mple taksn at

imple taken by

Date sampled @ ——————

Eﬁlé:mlj

PLEASE ADDRESS ALL CORRESPONDENCE TO:
147 RIVERSIDE DRIVE, NORTH VANCOUVER, B.C.

13, 1979

V7H 176, CANADA,
OFFICE TEL. {604) 928-2228

Sample identification -
by BC Hydrc

Date received  July 9, 1979
s |
-
. Analysis report no. 64-18932 thru 18336
ri 18940 thru 18943
u DRY BASIS
U SIZE LAB NO. MOISTURE % DRY WT. ASH SULPHUR BTU
+ 4" "18933 25.93 8.6 41.17 0.58 6712
] 4" x 2" 18934 22.02 12.6 43.47 0.67 6966
- 2" x 1 18935 24.18 19.6 50.60 0.58 5714
o 1" x 1/2" 18936 23.96 14.8 56.61 0.55 4457
/2" x 1/4" 18940 22.83 9.5 ‘ 59.87 0.47 4209
u 1/4" x lém 18941 21.88 24.4 62.89 0.57 3628
lém x 28m 18942 22.23 4.4 66.05 0.60 3130
28m x O 18943 18.60 6.1 : 68.43 0.76 2750
U 1c0.0 .
1/2" x O 18932 23.37 44 .4 60,95 ~0.53 3744
U Raw Coal:
(Calculated Dry Basils) 23.67 100 55.43 0.59 4825
Bulk Density Test 1/2" x 0 266 1bs. Gross (21.1 1lb. = box) -
U ’ 244 .9 1bs, Net
D Respectiully submitted, RO
COMMERCIAL TESTING & ENGINEERING CO. A
U Division of ?abody Internatjonal (Canada} Ltd. ERTCA
Jriginal Copy Watermarked ﬁiﬁ%&l.aw 21_1\(:8

~or Your Protection . . N
Recglonal Manager Charler Member

BILLINGS. MT =« BIRMINGHAM, AL =« CHAALESTON, WV « CLARKSBURG WV » CLEVELAND, GH » DERVEA, CO » GOLDEN,CO « HELPER, LIT+ H DERSON, KY « JASPER, AL « MIDDLESBORO, KY

MOBILE, AL « KEW BETHLEHEM, PA + NEW QORLEANS, LA » NARFOLK, VA « PALISADE, CO « PJKEVILLE, KY = SALINA, UT « SO, HOLLAND, 1. +» TQLEDD, OH « VANCDUVEH. B.C. CAN.
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MFMO TO: W. E. MEEKS 17 July 1979
FRCOM: B. DUTT File: 604H-126.2-8
. " A04B-1301.1-3
SUBJECT: Possible Beneficiation of Low Grade Coal , 604H-1301.4-2
"By Screening - Screen Test No. 207 604H~1301. 47

Screen Test No. 1 showed an overall ash of 72.26% (db) and thermal
value of 1906 Bru (db). —-As mentioned in my memo of 5 July 1579, it was )
virtually impossible to select a suitable site for obtaining samples of the
required grade viz 3000-4000 Btu/1b (db) without diluting the coal sample

- vrteh waata, material. ‘

It may be of interest to note that the quality of this coal, 1906
Btu/1lb (db), is in the range (2000 Btu/lb db) suggested by the Energy Con-
servation Authorities to be the permissible reject.

On request from Simon-Carves, their telex of & July 1979, a second
sample was taken from a trench at the foot of the northern wall. Effort was
made to take a representative, unbiased sample, incorporating claystone band
as it naturally occurs.

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

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

The Field Screen Analysis is as follows:

Retained on Screen Size Weight Weight % of Total
o S o " ibs ‘As Received " Dry Basis

4 206.0 9.0 8.6

42" 28%.0 12.6 17.6

+1" 461,0 20.0 19.6

435" 348.8 15.2 14.8

=3" . .995.5° .. 43.2 A

Total  2300.3 - 100.0 100.0

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

The bulk density of the —%" x 0 fraction is 903.0 kg/m> with 23.37%
total moisture, 60.95% ash (db), 0.53% S (db) and 3744 Bru/lb (db).

ce-2

-

inter-office memo

\

FORM §1908(B/72)
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Memo to: W. E. Meeks , -2 - 17 July 1979

The analysis of —%" x O fraction was carried out at Commerical
Testing in Vancouver. All screening was donre with the total moisture -
without thermal drying, partial or otherwise. The screening was slow
at fraction -%'" and below, yet not too difficult.

BD:rak

cc: J. J. Fitzpatrick i
Wo C. Fothergill . A
D. K. Whish S S
C. R. Welton
H. Kim P



. C. £ - - £ ICZZ’“QIZ:: L — 3 [:;D.\ i B2 £

.

inter-'office memo

MEMO TO: W. E. MEFKS 5 Jguly 1979
FROM: B. DUTT File: 604H-126.2-8
604H-1301.1~3
SUBJECT: Possible Beneficiation of Low Grade 604H~1301.4-2

" Material By Screending o0 , 604H~1301.4-7

- s e ek e e

Simon~Carves have been assigned to investigate the possible benefi-
ciation of low grade material 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 zesponsibility of selecting the suitable sampling
sites and carrying out screeming at +4", 4" x 2", 2" x 1", 1" x %", and -%" x 0.

The last fraction, -%" x 0, was to be screened at Commercial Testing,
Vancouver. - Ash and total moisture was also to be determined for all fractions
up to -%". ‘Trench A offered the ideally exposed section with proper analytical

records available from the Bulk Sampling Program of 1977.

A detailed study of the bench faces showed almost complete absence
of the desired "low grade” material. It would be imprudent to obtain such
material by blending coal with waste in the required amount to produce the
"sample'. Hence, the only site towards the eastern coal limit of the p1t was
selected. A rough ash determination of the sample was around 707%.

It was, the;ezcre, decided to go ghead with one samg onlv at the
ash level slightly highsy than the required one of around 65% (db)

Sampling Procedure

A backhos.wag.used. to. open up a trench about 5' wide and 15" loeng
the base of the dark coloured coaly claystone band. The surface material up
to a depth of 1" was cleared to expose fresh cozl. ’

o~y
E= 2%

The coal was wet, slightly weathered and oxidized. The backhoe
lifted up a bucketful of sample at a time and dropped it gently on the 4"
scraen. The lower screens 2", 1" and %" were installed as shelves.

Thers were very few pieces of +4" material, hence the sample W81”ht
was kept at 1 ton, instead of 2 tons as envisaged earlier.

The heaviest pliugged screen was %'; to screen any finer the coal
had to be dried.

One barrel of -%" coal fraction was brought to Commercial Testing

for screening at %", 16 mesh, 28 mesh and -28 mesh.

cee?

FORM 91908(8/72)




Memo 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 analysls is as follows:

‘Retained on:Screen Size " Weight - - Weight,% of Total

4 . 54,75 1b.

- 9.2

+2" 153.25 1b. -

" . _308.00 1b. . 13.2

5" 395.50 1b. 17.1

" 1£11.40 1b. 6L
2322,90 1b. 100. 0%

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

" Bulk Density Determination of Coal & Coaly Matérial

A measuring-box 50 ecm x 30 em x 50 cm (or 1/8 of m3) was used to
determine the bulk density of materials obtained from the stockpiles at the

Bradford Breaker site.

" Sampie TI.D. ) "'Aéh(db)‘fTotal Mdiéture Bulk Density .
(w/total moisture kg/m3)
Stockﬁile C High Grade 32,12 26.04 7 - ‘ 903.56
Stockpile B Low Grade  50.75 28.50 . 965.33
Stockpile A Shipping Grade 46.56  27.95 922.00
Bh:rak

ce: J. J. Fitezpatrick
W. C. Fothergill
p. K. Whish
€. R. Welton
H. Kim

”{f’,giﬁ-
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COMMERCIAL TESTING & ENGINEERING CO.

GENERAL OFFICES: 228 MORTH LA SALLE STREET, CGHICAGO, ILLINCIS 60601 . AREA CODE 312 726-8434

~~inal Copy Watermarked
or Your Protection

RESIDENT MANAGER
WESTERN CANADA OPERATIONS
BRUCE E. LAWRENCE

v

PLEASEADDRERR AYCORRESPONDENCE T0:
Jue VEABIBOHVEINORTH VANGOUVER. B.0,
V7H 176, CANADA

OFFICE TEL. (604) 926-2228 _

SINCE 19208

June 29, 1979

BC HYDRO & POWER AUTHORITY

555 W. Hastings Street

Box 12121

VANCOUVER, BC

V6B 4T6 - :

ATTN: Mr. B. Dutt

Project: Screen Test Analysis from Trench A

SAMPLE I.D. Lab NG. ASH MOISTURE

Stockpile C High Grade 18890 - 32.12 26.04
Bulk Density

Stockpile B Low Grade 18891 50.75 28.50
Bulk Density

Stockpile A Shipping Grade 18892 46.56 27.95
Bulk bensity

-2" Low Grade Bulk 18893 72.26 29.24

Density (Trench A from
Sample Site)

+2" Trench A Screen Test 18894 ~77.49 25.97

1"x1l" Trench A Screen Test 18895 71.89 28.25

1/2%x1". "o : 18896 71.01 27,54

1/2"x1/4" . . " ‘ 18889-1 74,09 . --28.25 (run on
1/4"x16 mesh " 18889-2  71.02 " -1/2" coal)
16m x28 mesh " 18889-3 64.96 "

-28 mesh " 18889-4 54.98 "

SCREEN ANALYSIS (-1/2" As Tested)

Wt. (Dry lbs.) % Wt. Actual Wt. (1bs. partly dried)

1/2" x 1/4" _ 44.5 l14.6 52.4
1/4" x 1lém 153.0 50.2 187.8
lém x 28m 37.5 12.3 45,3
28m x 0 70.0 22.9 89.4
10G.0
RAW COAL (Calculated Dry Basis)
+2" 9.2 2
2" x 1" 13.2 20+
1" x 1/2" 17.1 > 7
1/2" x 1/4" 8.8 i3
1/4" x lém 30.4 "9 7
lém x 28m 7.4
28m x 0 13.9
100.0

Respectfully submitted,

COMMERCIAL TESTIN ENGINEERING CO. 7 o
%/M’{ W: ( : .

=S

2
Charter Member
BILLINGS, MT » BIRMINGHAM, AL « CHARLESTON, WV « CLARKSBURG, WV + CLEVELAND, OH « DENVER, £O « GOLDEN, €O « HELPER, UT » HENDERSDN, K - JASPER. AL » MIDDLESBORO, KY
MOBILE, AL + NEW BETHLEHEN, PA « NEW ORLEANS, LA « NORFOLK, VA « PALISADE, CO - PIKEVILLE, KY + SALINA, UT » SO. HOLLAND. IL + TOLEDO, OH + VANCOUVER, BG. CAN.
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g Commercial Testing & Engineering Co.

CONSULTING FUEL ENGINEERS
. AND CHEMISTS

CHICAGO, ILL,
Charleston, W. Va. Terre Haute, Ind.

Deseription BC Hydro Screen Test Trench A

D Total Weight of Sample DateJUne 29/79

2000 1bs. - .
SCREEN ANALYSIS CURVE -
) OTHER SQUARE OPENINGS
TYLER STANDARD SIEVES -— mpgy 1487 At 3set 12 agst 4t 11/4‘1?9' b 3" 4" 5" g* g-
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D Form 5C 310N 549

“Repreducmd by permissivn of Eastorn Cins & Fuel Asscintes, Conl Division™
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F1490 BCHPA - Hat Creek
Materials Handling, Screening & Crushing Scheme

APPENDIX V
ESTIMATE SUMMARY




D N
Ligil .
ESTIMATE SUMMARY CLIENT é’ (.'0 ////200 DESCRIPTION PROJECT NO.
. e . . v _ a ‘ . - . /.'.
MRSl I e P e ESTHAATE  Sorsrdary
Willowdate, Ovr{tano M2J 1W2 LOCATK)N . 7 r SHEET OF
ESTD L DATE 74/ 2/ - 77
CODE ITEM s TOTALCOST
EQUIPMENT MATERIAL FRT./DUTY LABOUR SUB/CONT. TOTAL
STRO"T ST F CONTPET T LT 5214 220
MULEH. & 1L k. B402475
LLECTEICAL. 2203000
L0l oS ST
CoVICyY., FS7F LST,
LXEA, & YT L
. , K
DRIVE & TOFER HSE._FOR L1l COMyR:
ST Corry K 7D LLrasal .
COMERE TR LLENLHIE LUES.
SLCLAINT LS 1ASS, L T0t prd AL
- !
\ 15819795
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PROJECT NO.

ESTIMATE SUMMARY CLIENT DESCRIPTION .
. - ' o/ ST
SIMON-CARYES or canacartn  [PROJECT . 2. ' _ /o / / 7 |
g L7 . _ ‘
2025 Sheppard Avenue East LOCATION . ) / /:; STeET 5
Willowdale, Ontario M2J tW2 ) ESTD //‘/,—7' L’ SATE A///; 7?,
77 TOTALCOST
COpE TEM EQUIPMENT | MATERIAL | FRT.JDUTY | LABOUR SUBICONT. TOTAL
I F L
S, S %l 2252 200
Ernrlhothe  # &ynertlt. BE7 800

52/4. 220
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ESTIMATE CLIENT
SIMON-CRRVES o canaoavto.
2025 Sheppard Avenue East PROJECT
Willowdale, Ontario M2 1W2 LOCATION ESTD DATE SHEET OF
em o, UNIT | UNIT TOTALCOST
' COST | M/H || EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUBICONT. TOTAL
e A 3_"‘ .
s‘j,}»/f,/c‘ 7. Tz 22| 1500 '
4 THL2TY (4 EE 000
2 l Y - e ,
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ESTIMATE CLIENT PROJECT NO.
SIMON-CRAYES or canapa Lo, L
2025 Sheppard Avenue East PROJECT
Willawdate, Ontario M2J W2 y
LOCATION EST'D DATE SHEET OF
ITEM UNIT UNIT TOTALCOST
- M/H "Il EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUBICONT. TOTAL
Encenn i v onn
L U CAAY AL O ' R Y E PR
#e FEE rann)res A 235
JM%&% 35 030
» '/1
l}fol ;@/K A 72 63 750
Sebenlesokd 7. 1 E4. 800
f;/aé&

(‘/J’C; 7 507

il

oo e 2 A5 b oy




ESTIMATE CLIENT DESCRIPTION PROJECT NO.
- 7" Y 7./”
SIMON-CRRVES or canapa Lo,
2025 Sheppard Avenue East PROJECT
Willowdale, Ontario M2J 1W2 .
LOCATION EST'D DATE SHEET OF
TOTALCOST
ITEM uUNIT | aTy. | UNIT | UNIT
COST | M/H Il FQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUB/CONT. TOTAL
4 éfnwgc/xb |
: 208 650
. { )
/95,000
: 540,000
17170
Srle ,%;av 55000, 5y .* s£2500
y ;{ /‘%} | . / ; \

IR LA
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ESTIMATE CLIENT .
SIMON-CRRVES o canaoaLto.

2025 Sheppard Avenue East PROJECT :.,’ AT ~ Tz ous

Willowdale, Ontario M2J 1W2 —

DESCRIPTION : '_,’
w;,,,.« I—\EAD CHu.C% Foc& 1

L
s«ad’\. A:—'-'

PROJECT NO.

£ 1490

R

e i 1y

T

LOCATION EST'D DATE /_,p—/ |27 5 |SHEET [ OF
UNIT | UNIT TOTALCOST
ITEM ONIT AT | cosT | MM EQUIPMENT LABOUR SUB/CONT. TOTAL
HEAD Cule Fok |
200f Nz Al Coall Conve, | LL324 /Q(J/QO
Fro Mg, INco. -
Sy PLATES 1250 :
* Normal Coal Conve | . |
Ayl : 4505
3000 | PO DRVE SiRAVSEER, ; " 148500 40000 183500
; HouSE To NormaL , :
Conl. Surse Binz 44 50 b To e
Heap CHuTe Foe
3205 | Amove Conve [ 4000 10070
g450|
* TATING O157R180ToN | /LU] 10KR| KEL Yrrve]
3004 CHoTE Foz Azave (onve i 2700 /&KF//:S‘
- T .
FEEOING Nortan Coal
.—J URGE Bing (4 Compis) é/gg’* 1200 //&0
Marmal Conl Supat |
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
SIMON-CARVES or canapa Lo,
2025 Sheppard Avenue East PROJECT ¢ .
ioeaate, Ontaro M2J w2 LOCATION ESTD DATE SHEET £ OF
: TOTALGCOST
UNIT | uNIT ‘
ITEM UNIT ary. COST | M/H | EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUBICONT. TOTAL
3200 | Bin QOTLET Cudiz To I Lirel®
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~ . - el T - " .
2208 | feenen Gkint PuaTEd | ' LAG
2209 ¢ DIiSCHARGE Crule I
M 3210 | PLaE Belr Feeoge )
:33’,', For Normal Coal. | 780000 80000 560,000
A 1 !
H P !
¥ 2 | Noemal Coal Conve 1-54 5 80 x POO 1P| TOLED0
#2212 oo Bins To Sen 2EN /- 5443825200 HF| 171990 209000 P4EL 00
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
SIMON-CRRYES or canaparto. <
2025 Sheppard Avenue East PROJECT
Willowdale, Ontario M2J W2 i
LOCATION ESTD DATE SHEET %  OF
UNIT | uNiT TOTALCOST
ITEM UNIT ary. COST | MH || EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUB/CONT. TOTAL )
# 200G , I
dann7 | NormaL Coal -
: zong | STING SceEEN ! 142999 £7900 1772800
crnd ( ISC.RG.G(J‘.U()H el b) [ ' '
¥ o7 Afrezn i CARrinA DECk) ' 4800 1429 |
1| SupporT Foe AgovE I ’ rew —
e | i 7 7 —7\/( 4‘-'-_ e 7 £ '
010 %CQEEN | /NCL. wrrrs / / -
Nt I
332';” CRIVE SUPPORT Il ) # : 4 ‘ rg‘ P
et 7] 7 L S000.
FRSRRe) For Azove ScefEm , 99 700 2
297 !
28 | GepgeN OVERSIZE | ? , | .
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ESTIMATE ‘ CLIENT DESCRIPTION *| PROJECT NO.
SIMON-CRAVES or canadaLro. '
2025 Sheppard Avenue East PROJECT
Willowdale, Ontario M2J W2 LOCATION ESTD DATE SHEET 4~ OF
em ONIT ONIT | uNiT TOTALCOST
COST | MK || EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUB/CONT. TOTAL
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
SIMON-CRRVYES or canaoaLto. -~ ‘
2025 Sheppard Avenue East PROJECT - '
Willowdale, Ontano M2J TW2 . T
LOCATION EST'D DATE SHEET &  OF
' TOTALCOST
UNIT | UNIT
ITEM UNIT ary. COST | M/H || EQUIPMENT | MATERIAL | FRTJDUTY LABOUR SUB/CONT. TOTAL
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
SIMON-CARVES or canaa Lt
2025 Sheppard Avenue East PROJECT
Willowdale, Ontario M2J TW2 -
LOCATION EST'D DATE SHEET (- OF
UNIT | UNIT TOTALCOST
ITEM UNIT ary. COST | M/H [lEQUIPMENT | MATERIAL | FRTJ/DUTY LABOUR SUB/CONT. TOTAL
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
SIMON-CARVES or canaoaLo. - :
2025 Sheppard Avenue East PROJECT - v
Willowdale, Ontario M2J 1W2 - - - L
LOCATION EST'D DATE SHEET 7 OF
. uNiT | unim TOTALCOST
ITEM UNIT ary. COST | MH [ FQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUB/CONT. TOTAL
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
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2025 Sheppard Avenue East PROJECT
Willowdale, Ontano M2J 1W2 -
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
SIMON-CARYES or canapaLto.
2025 Sheppard Avenue East PROJECT
Willowdale, Ontario M2J TW2 :
LOCATION EST'D DATE SHEET 5 OF
‘ TOTALCOST
UNIT | UNIT
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SIMON-CRAVES of canaoa Lo,
2025 Sheppard Avenue East . PROJECT

Willowdale, Ontario M2J 1W2
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.

SIMON-CRRVES or canaoaLo.

2025 Sheppard Avenue East PROJECT

Willowdale, Ontario M2 ‘2

rrsie, Ontario M2 1 LOCATION EST'D DATE SHEET |7 OF
ST
ITEM UNIT | aTy. UNIT + UNIT ToTALCOS
' COST | M/H || EQUIPMENT | MATERIAL | FRTJ/DUTY LABOUR SUB/CONT. TOTAL




SIMON-CARYES o canaoa L.

2025 Sheppard Avenue East
Willowdate, Ontarioc M2J W2
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PROJECT
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ESTIMATE CLIENT DESCRIPTION PROJECT NO. B
SIMON-CRRVES or cansoa 1o, '
2025 Sheppard Avenue Easx‘ PROJECT
Willowdale, Ontario M2J 1W2 -~ .
LOCATION EST'D DATE SHEET ';L ",_ OF
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ESTIMATE CLIENT : DESCRIPTION T PROJECT NO.
SIMOR-CRAVES or canaoa o,
2025 Sheppard Avenue East. PROJECT - . . . . -
Willowdals, Ontario M2J 1W2 - . - T
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
SIMON-CBRYES or canaoa Lo,
2025 Sheppard Avenue East PROJECT
Willowdale, Ontario M2J 1W2 : .
LOCATION EST'D DATE SHEET (.{ OF
ITEM Ty UNIT TOTALCOST
UNIT aTy. cost EQUIPMENT | MATERIAL | FRT./DUTY LABOUR SUBICONT, TOTAL
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
SIMON-CRAVES of canaoa o, :
2025 Sheppard Avenue East PROJECT
Willowdale, Ontario M2J 1W2 !
LOCATION EST'D DATE SHEET 7 OF
UNIT UNIT TOTALCOST
ITEM UNIT ary. COST | M/H "}l EQUIPMENT | MATERIAL | FRT/DUTY LABOUR SUB/CONT. TOTAL
pivile InTermtoiets Size B 117407
LENEITY AT METER Two ! ) s )/ Y7ol
: Viee CECHRRLE ChoTs To /0570 764.0 ) 7E4C
3237 No 2 pQ)D ucTs GonvR. K |
Rerzcvs Conip Nal. YAy STl
cnoo | Low Geante Coal Sizime /1 80@H %
i Srpeers Unoerzsne CsuiE |
N To Bule DeNgmy AsH 16280 10850 27130
2309 METER. lnzl. %7Low 52ion {
2390 | UndERSITE Bulk DEMBInY l | | |
Aes METEQ 88405 L4600 20500
339 ! ‘
Urmméxzi Bulx DeEnaITY 1174007
3232 | Asu METER Two War i
uX‘“‘%-AQ.G-‘ CHUIE To No 2. /0/."70 7&40 / 7&/9
Prosucts Cove & Fescer - : (
3593 CONV.Q ) . C/N GGI:‘ ‘
- / -
oxigT Puaies For 740 . £70 ) !
BE400| ER020| 3500 (27770 /58080

s




B
4{‘ !
b3
1
5
W

F

e it

ESTIMATE CLIENT DESCRIPTION PROJECT NO.
SHMON-CBRYES of canaoa Lo ‘
2025 Sheppard Avenue East PROJECT -
Willowdale, Ontario M2J 1W2 .
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ESTIMATE CLIENT - DESCRIPTION PROJECT NO.
QBN e Frran
SIMON-CRRVES o canaoaLto, =
2025 Sheppard Avenue East PROJECT ;{"",,.‘:-, 1
Willowdale. Ontario M2J tw2 LOCATION ESTD DATE SH'EET % oF
21
TOTALCOST
ITEM UNIT UNIT
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
SIMON-CARVES or canaoa Lo, .
2625 Sheppard Avenue East PROJECT
Willowdale, Ontario M2J 1W2 £ =
LOCATION EST'D. DATE SHEET 27, OF
UNIT UNIT TOTALCOST
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SIMON-CRRVES of canaoa Lo,
2025 Sheppard Avenue East
Willowdals, Ontario M2J W2
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ESTIMATE CLIENT . DESCRIPTION PROJEGT NO.
L.C. Hyoro )
SIMON-CRRYES o canaoa Lo, .
2025 Sheppard Avenus East PROJECT Har Coeey
Willowdale, Ontario M2J 1w2 -
LOCATION EST'D DATE SHEET 4| OF
TOTALCOST
UNIT UNIT
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ESTIMATE CLIENT DESCRIPTION PROJECT NO.
5 G vor — . = J
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ESTIMATE CLIENT DESCRIPTION ‘ PROJECT NO. .
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Willowdale, Ontario M2J 1w2 .

LOCATION EST'D DATE © |SHEET . OF 3 ;

ITEM UNIT | ary. | UNIT | UNIT TOTALCOST - :

: COST | M/H || EQUIPMENT | MATERIAL | FRTJ/DUTY LABOUR SUB/CONT. TOTAL S

4 BO2Y Loy P L Cas D ” :
N QAPLES 2 ConmEcIons £ 140, 00004
GROVINPING SYSTE. , . . L.

f 25:.7:?0.;’.)

~

R A s A

GO0V PIOTIR. £OrTROL : . , .
é?/ CENTERS v [5@00&» ) ) ‘

2 ELOGL Ligtt 71006 o I — | 4 450000

' ! |

/0 SONE GRLL LIGHTING. , —_— - i f 5D oo e -
L 24800200 . $2/8 s e




ESTIMATE CUIENT DESCRIPTION PROJECT NO.
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SIMON-CRRYES or canaoa Lo, . 4
2025 Sheppard Avenue East PROJECT
Willowdale, Ontario M2J w2 .
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F1490 BCHPA - Hat Creek
Materials Handling, Screening & Crushing Scheme vI-1
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