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PART A: PLANNING 

0. SUMMARY 

Part A of this1 report refers to the planning of ap- 
plication of bucket wheel excavators and conveyor 
systems for the exploitation of the Hat Creek Depo- 
sit for the supply of a 2 000 MW normal load power 
plant with a lifetime of 35 years. On the basis of 
the documents from CMJV, especially the geological 
end geotechnical documents, an opencast mine was 
planned providing the combined ooeration of bucket 
wheel excavators and shovels/trucks. The opencast 
mine attains its max. deptn at + 685 m above sea 
level. The total of masses to be moved are as fol- 
lows : 

- Total Volume 
thereof 

approx. 726 mill. m3 

waste approx. 485 mill. m3 
coal approx. 332 mill. t 
with a heating value 
of 7 390 Btu/lb (17.19 MJ/kg) 
corresponding to a waste : coal ratio of 

1.46 : 1 (m3 : t) 
low grade coal approx. 10 mill. m3 
with a cut-off grade 
of 4 000 E'tu/lb ( 9.3 MJ/kg) 

The total masses are distributed as follows: 

on bucket wheel 
excavators 
on shovel/truck 

approx. 442 mill. m3 
approx. 284 mill. m3 

The application of 4~crawler mounted bucket wheel 
excavators of compact construction is recommended, 
the capacity cmf these excavators being 5.5 mill. m3 
per year and unit. They should reach a digging 
height of 45 m during selective operation, with the 
ability of 50 m where selective mining is not re- 
quired. Selective mining describes an operation in 
which different layers of material are separately 
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removed. The b'ucket wheel excavators are intended 
to be used in conjunction with belt wagons having 
a length of arlprox. 80 m. 

Further material transport up to the distribution 
point is intended to be made by steel-cable belt 
conveyors having a belt width of 1 200 mm, a speed 
of 5.2 m/s, and a max. length of 16,390 m, the ca- 
pacity of these conveyors being adapted to the theo- 
retical outpu 

3 
rates of the bucket wheel excavators, 

1. e. 2 600 m (loose)/h. The belt conveyor systems 
will be guided over a central outgoing ramp in SE 
of the mining area towards a conveyor distribution 
point, where the materials will be transferred onto 
the belt conveyor systems planned by CMJV for final 
discharge onto the outside dump resp. onto the coal 
stockpile. A total of 6 belt conveyor systems will 
be situated on the central outgoing ramp, two of 
which will be envisaged for the onway transport of 
masses mined by shovel and truck. 

The operation of the bucket wheel excavators and 
belt conveyor systems will be supported by various 
ancillary equipment. The control and communication 
systems have been developed and the special re- 
quirements towards maintenance facilities indicated. 

The electric power supply needs to be designed for 
a capacity of 30 MVA. 

For the opencast mining operations covered by this 
report the msnpower requirement will be at about 
220 people incl. 60 maintenance people. 

Finally, EC emphasizes that a more favourable pre- 
sentation of the geological documents might create 
considerable possibilities for optimisation of the 
proposed opencast mine planning. 

The capital and operating costs are indicated in 
Part B of this report. 
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1. INTRODUCTION 

1.1 OBJECT OF THE REPORT 

The Hat Creek coal deposit is situated some 200 km 
to the north-east of Vancouver in the province of 
British Columbia. It is held under license by Bri- 
tish Columbia Hydro & Power Authority (BC Hydro). 

BC Hydro intends to use the Hat Creek deposit for 
the supply of a normal-load power plant in vicinity 
of the mine. The power lant is planned for a ca- 
pacity of 2 000 MW (net P and a life duration of 
about 35 years. Initial start-up of the power plant 
is currently planned to be in 1986. BC Hydro en- 
gaged several consultants for the developing of the 
planning work involved. The planning of the mining 
facilities is directed by the Joint Venture Cominco- 
Monenco (CMJV). The geotechnical investigations are 
carried out by Golder Ass. 

It is one of the tasks of CMJV to investigate the 
application of: different mining systems and approa- 
ches for developing the Hat Creek deposit, and this 
from the technical end economical viewpoint. There 
exists the formal task to investigate the possibi- 
lity of application of bucket wheel excavators and 
belt conveyors as one of the possible alternatives. 
In June 1977 CMJV and RHEINBRAUN-Consulting GmbH, 
Cologne, (RC) through North American Mining Consul- 
tants Inc. (NAMCO) agreed that the study on the 
application of: bucket wheel excavators and belt con- 
veyors will be carried out by RC. This agreement was 
confirmed by CMJV by their letter OIJ/smg dated 
July 08, 1977. 
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1.2 TERMS OF REFERENCE 

The services of RC were summarised in the below- 
mentioned Terms of Reference, as of the date of 
Febr. 01, 1978: 

NAMCO Terms of Reference 

(a) 

(b) 

(cl 

(d) 

(e) 

(f) 

Cd 

(h) 

(i) 

Working as a sub-consultant to the Cominco- 
Monenco Joint Venture, investigate the appli- 
cation of bucket wheel excavators to an inte- 
grated system of mining Hat Creek deposit No.1. 

Using design criteria and geological interpre- 
tations supplied by CMJV, develop mining plans 
and production schedules on an annual basis for 
the first 3 years of pre-production and the 
first 5 years of production. This is then fol- 
lowed by six 5-years increments for a total 
production period of 35 years. Quantity and 
quality calculations will be developed jointly 
by NAMCO and CMJV as agreed. 

Recommend primary excavating and conveying 
equipment requirements to remove coal and waste. 

Enumerate any special requirements (such as de- 
watering) that are peculiar to bucket wheel ex- 
cavator planning. 

Advise CMJV what support facilities are required 
that are directly related to BWE planning. 

Develop capital and operating costs, including 
manpower requirements. 

Prepare a detailed task list and schedule for 
the study period to aid in monitoring the work 
as it progresses. 

Submit monthly reports on progress and costs 
of the study. 

Prepare specific contributions to the Mining 
Feasibility Report as requested by CMJV. 
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(j) Such other work related to the 
be requested by CMJV from time 

project as may 
to time. 

According to point(g) of the Terms of Reference the 
following detailed task list was agreed during the 
Pro'ect-Meeting in Vancouver from 24th to 26th Jan., 

8 197 : 

(a) Construction of bench plans and quantity cal- 
culation sections 

(b) Calculation of the bench ,plans and calculation 
sections submitted by RC through CMJV 

(c) Developing of the production schedule 

(d) Planning of a preliminary mining conception, 
preliminary selection of equipment and preli- 
minary cost calculation (investments and oper- 
ating costs) 

(e) Realization of a project meeting with CMJV for 
mutual discussion of the entire planning con- 
ception 

(f) Based on the results of the meeting as mentioned 
under (e:)above 

- Accomplishment of the mine planning and es- 
tablishment of drawings for approx. 14 mine 
positions 

- Selecting of final equipment and specificat- 
ion 

- Determination of ancillary equipment require- 
ment 

- Calculation of power supply and indication 
of the communication and control systems for 
the m:ine 

- Calculation of the manpower requirement for 
full 'output rate 

- Establishment of a detailed cost calcualtion 
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The limits of the RC scope of work can generally be 
characterized in the manner that RC treats all sub- 
jects which axe directly related to the bucket wheel 
excavator system. This scope of work and the above- 
mentioned task list were subject to some modificat- 
ions of basic data and supplements. These were co- 
vered by verbal agreements or submitted in writing. 
Special reference is made in this report to these 
modifications and supplements. 
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1.3 DOCUMENTAl'ION AVAILABLE 

The investigations of RC have been based mainly on 
the following documents: 

- PD-NCB Consultants Ltd., Revised Report on Hat 
Creek Openpit No. 1, March 1977 

- Golder Ass., Hat Creek Geotechnical Study, Final 
Report, March 1977 

- CMJV - Hat Creek Project - Criteria Manual, last 
edition: 4th Revision, 30.03.1978 

- Topographic maps, scaled 1 : 5 000 

- Boring maps, scaled 1 : 5 000 

- Representation of the geological formations ac- 
cording to "Phase II - Information", see page 2-4 
for explanation 

- Maps showing the location o,f the NW slide area 
and the surficials and cross-sections therof as 
well as 

- Several special memos and documents resp. draw- 
ings, to which is made reference in this report, 
as far as they are of special importance for the 
investigations carried out. 
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1.4 DETERMINATION OF PLANNING PHASE 

According to the CMJV Terms of Reference the total 
planning is divided into 2 phases: 

- Phase I : preliminary engineering work 
- Phase II: final design work 

It is stressed here upon the fact that the investi- 
gation results submitted by this report are an in- 
tegrated portion of Phase I , preliminary engineering 
work, as agreed. 

RC is fully convinced that the investigation results 
submitted through this report provide, in this phase 
of planning and on the base of the information 
supplied by BC Hydro resp. CMJV, a sufficiently re- 
liable basis for the evaluation of the application 
of bucket wheel excavators and belt conveyors for 
the exploitation of the Hat Creek deposit. At rele- 
vant points of this report, and especially under 
point 5 reference is made to some basic reflections 
which necessitate according to RC's opinion inten- 
sified and additional investigations for the devel- 
oping of the final design work. These investigations 
may cause in certain circumstances end for partial 
fields considerable modifications of the submitted 
planning conception. They can, however, also create 
optimizing possibilities since the submitted plann- 
ing conception is mainly based on conservative esti- 
mates. 
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2. CHARACTERISTICS OF THE DEPOSIT 

2.1 GENERAL 

During the treatment of this project RC have had the 
opportunity to visit together with Messrs. BC Hydro, 
CMJV and Golder Ass. the deposit on several occa- 
sions. The deposit was opened down to a depth of 
about 30 m through the investigation of two trenches. 
Besides the information collected during these vi- 
sits the topographical, geological and geotechnical 
documents as mentioned under point 1.3 above were 
available to RC for the evaluation of the deposit. 

The following is to repeat briefly the main charac- 
teristics of the deposit which are of special im- 
portance for the study on the application of bucket 
wheel excavators. 
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2.2 SI'PUATION AND TOPOGRAPHY 

The Hat Creek deposit is situated in vicinity of the 
Harry Lake in the region of the Hat Creek Valley in 
British Colum’bia. It is situated in a high valley at 
en elevation of about + 1 000 to 1 200 m above sea 
level (see page 2-32 Characteristical for the topo- 
graphy of the mine area are especially the Hat Creek 
Valley which intersects the deposit from south-east 
towards north,-west at a depth of up to + 860 m, and 
the upward gradient of the area towards the mine boun- 
daries. 
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w 2.3 GEOLOGY 

231 COAL 

The geology of the Hat Creek deposit, compared to 
many coal deposits in non-mountaineous areas, is 
of a rather complex nature. The coal-bearing layers 
represent trough-shaped beds interspersed with se- 
veral shearing zones and are reaching a depth of up 
to about 500 m. The coal is interspersed with va- 
rious intercalations and waste partings. The volume, 
the dip and the thickness of these partings vary 
strongly and influence highly on the heating value 
of the r.o.m. coal. 

Lithologically, the partings are mainly composed of 
clayey materials. They influence on both the stabi- 
lity of slopes and the handling behaviour of the 
coal on belt oonveyors. The partings are partially 
distributed in such a fine manner throughout the 
coal that they cannot be dug selectively to full 
extent . 

This planning report is based on the representation 
of the geological formations according to the Phase- 
II-Information. The coal-bearing layers are subdi- 
vided into the 4 main zones A, B, C and D with a 
total of 12 sub zones. Partly the drilling results 
are combined up to 75 m thickness to average values. 

With the exception of the main parting bands A2 and 
Cl the remaining partings are not distinguished. Due 
to the trough--shaped coal beds and the strongly va- 
rying distribution of partings, the coal quality 
differs highly both in vertical and horizontal dis- 
tribution of the deposit. The coal of the D-Zone, 

e. the coal of the best quality is found in the 
iorth-East and on the Western border of the mining 
field. These viewpoints are of special importance 
for the planning of the mining operations. In any 
case the mining operations need to be very flexible 
in order to guarantee a somewhat uniform coal qua- 
lity throughout the entire life duration of the 
power station.. 
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232 WASTE 

From the technical viewpoint, the waste is divided 
into 

- low grade coal with a cut-off grade of 4,300 Btu/lb, 

- non-coal material for special uses, consisting of 
gravels, ssnds and burnt zone materials, and 

- non-coal material with no use 

and from the geotechnical viewpoint into 

- surficials, consisting of clay and claystone, 
glacial tills, burnt zone materials and glacial 
granular materials, 

- footwall "rocks" consisting of claystones, sand- 
stone and congloherate, and 

- hanging wa:Ll "rocks", mainly composed of shale, 
claystone, siltstone and sands. 

The waste is overlying the trough-shaped coal beds 
and attains its minimum thickness of about 8 m at 
the north-eastern edge of the pit area, the waste 
increases in thickness to about 135 m in the centre 
of the valley. The characteristics of these "rocks" 
are discussed in detail in the Golder Report and 
the Criteria Manual. The geotechnical conditions are 
treated under point 2.4 of this report. With con- 
cern to the p:Lanning of mining operations the follow- 
ing features are accentuated: 

- highly differing distribution of coal quality 

- the slide area in north-west of the deposit 

- the surficials for the construction of the em- 
bankments for the outside dumps 

- the distribution of random boulders 

- the existing quantities of low grade coal. 
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The following statements were made in mutual agree- 
ment with CMJV and in relation to the above points: 

Re (a) 

Re b) 

Re (cl 

Re Cd) 

The power station needs to be fed with coal 
of a fuel specification having minor quality 
differences throughout its entire operational 
life. 

It should be tried to obtain a grade of coal 
undiluted of 7,560 Btu/lb. (dry basis). (See 
File Note MH-St-7 dtd. 10.03.1978). 

The slide area extends over a length of about 
800 m on the north-western edge of the mine. 
It is here the question of an active slide 
moving towards the mining area. The main mas- 
ses of the slide area are situated outside 
of the mining area. Sections of its basements 
and branches are reaching into the mining 
area. All these masses shall be dug by sho- 
vels. Stationary conveyor systems need to be 
avoided throughout the slide area. 

According to the planning of RC, the main 
portion of accumulating waste quantities will 
be spread onto the outside dump Medicine 
Creek.. For building-up of major end easte?n 
embankments of this dump about 70 mill. m of 
adequate material will be needed according to 
File Note CMJV 200 dtd. 03.03.1978. Most port- 
ion of this material requirement is to be 
taken from the surficials considering the 
time sequence for building-up of the embank- 
ments. 

Random boulders of different concentration 
are found on the surface end in the upper 
top layers of the mining area, these boulders 
representing very hard and partially large 
glacial rock lumps which cannot be dug by 
bucket wheel excavators and not be handled 
by the envisaged belt conveyors. 

The random boulders are intended to be dug 
by ancillary equipment. It is, however, not 
intended to consider their volumes sepa- 
rately in the quantity calculations, since 
they are not representing a significant port- 
ion of the total masses. 
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Re (e) The accumulating low grade coal masses need 
to be indicated separately since at present 
they are considered to be of no use and in- 
tendedto be dumped on a separate stock pile. 

233 PRESENTATION OF GEOLOGICAL DATA AND APPLICATION FOR 
PLANNING 

As indicated above, the investigations made are 
based on the presentation of the geological format- 
ion of the deposit according to the Phase-II-Infor- 
mation subdividing the coal-bearing seams in 12 
sub-zones and the two waste-parting-zones in A2 and 
Cl. RC is aware that for the developing of the 
final design 'work, the Phase-II-Information will 
be improved b;y incorporation of the 1977 bores. 
RC is, howeve,r, still of the opinion that the re- 
presented complexity of the deposit needs to be 
subject to basic review. The existence of shearing 
zones, the highly differing coal quality and the 
variable distribution of waste par~tings necessitate 
in any case a detailed representation of geological 
formations and an extensive individual represen- 
tation of all existing coal and waste bands. Accord- 
ing to our opinion, this detailed review is abso- 
lutely necessary for future control of the running 
mining operations, and beyond this it would repre- 
sent a considerable contribution for the final de- 
sign work, with respect to optimizing of fuel spe- 
cification, p:roduction scheduling, equipment se- 
lecting and cmosting. 

The existing number of test bores, the average dis- 
tance of bores, the quality of the existing bore 
cores and the various separate investigations of 
coal and waste samples should permit, in our opinion, 
to carry out the proposed review o,f the geology 
without the necessity of important additional in- 
vestigations. 
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,2.4 GEOTECHNICS 

With respect to the planning of mining operations 
and equipment selection the geotechnical investi- 
gations have especially to treat the following 
subjects: 

(a) Stability of the permanent slopes 

(b) Stability of the working faces 

(c) Ground pressure, e. g. with regard to the min- 
ing equipment, buildings and roads 

(d) Cutting resistance of the different types of 
material 

(e) The characteristics of the different types of 
material with respect to handling and wear 
behaviour. 

The geotechnical investigations on which the plann- 
ing was based were realized by Golder Ass. These 
investigations permit the following conclusions: 

Re (a) The stability of the permanent slopes va- 
ries within large limits in the envisaged 
mining area. Whilst the slopes on the eas- 
tern edge of the deposit, where they are 
built--up to a large extent in granular ma- 
terial and coal, seem to have a relatively 
high stability, somewhat difficult condi- 
tions need to be expected on the western 
edge of the deposit due to the influence 
of the slide area. The planning is based 
on the individual slope angles established 
by Golder Ass. as 16O to max. 25' (see page 
2-9). 
These angles are not adverse to bucket wheel 
excavator application. In individual areas, 
especially in the slide areas, a more exten- 
sive unloading of the slopes could become 
necessary. 

Re (b) With concern to the stability of the work- 
ing (dynamic) slopes, Golder Ass. have made 
preliminary statements by their letter 
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L 

PROP~OSED PIT 

BEDROCK = WASTE ROCK IN THE CROSS SECTIONS 

RE. GOLDER ASS. 
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E/78/281 dtd. 03.03.1978 as follows: "The 
steepest slopes that will be operative are 
likely to be 52' over a 28 m height, or less 
than 20° over the full dynamic slope of 50m." 
These conditions are generally adhered to in 
our planning. Golder Ass. states however that 
even under consideration of the above slope 
angles some local instabilities may occur in 
case of unfavourable geological formations. 
In a certain range, however, the occurrence 
of instabilities can also be diminished by 
certain modes of operation of the bucket 
wheel excavators especially adapted to the 
local geotechnical conditions. Thus, a final 
evaluation can be made only within the final 
design work, when a final statement of Gol- 
der Ass. will be available. 

Re (c) The admissible ground pressure for the min- 
ing equipment is given over wide ranges of 
the mining area. Certainly, there will exist 
some sections, especially in the slide areas, 
where slick and mudholes need to be removed 
and be replaced by more stable material. In 
principal, it can be stated that the ground 
pressure in case of application of bucket 
wheel excavators and belt conveyors is nor- 
mally lower than that of shovels and trucks. 

With respect to cutting resistance and hand- 
ling and wear behaviour the existing mate- 
rials are described as to be 

- dig easily to slow digging, 

- no:n abrasive to very sharp 

- ve,ry sticky when wetted. 

The letter RC/et dtd. 23.02.1978 explains 
that the most important geotechnical inves- 
tigations for design of bucket wheel exca- 
vators are as follows: 

- utiaxialcompression test, 

- three-axial shearing test, in case of 
cl;ayey material with indication of the 
"Attenberg Consistency Limit", 
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- point load test and 

- a characterization of the detailed tec- 
tonic formations. 

The following comments are included in the 
Golder Ass. Report with respect to this 
point:: 

Under Volume 3, A 4 - 1, and Volume 4, A 8 
the results of various uniaxial compression 
tests and tri-axial shearing test are indi- 
cated. The values of the uni-axial compress- 
ion tests vary between 300 and 17 000 kN/m2. 
It csn be taken by this Annexure,especially 
by Figure 1, Vol. 1 of the Golder Report 
that most part of the syples does not sur- 
pass approx. 6 900 kN/m . On the basis of 
the results indicated for the tri-axial 
shearing tests, most part of the test samp- 
les can clearly be defined as "unconsoli- 
dated rock", too. 

In Volume 1, Page 88, rocks are indicated 
having considerably higher hardness, espe- 
cially the burnt zone materials, hard layers 
of calcareous siltstone and harder bands in 
the coal. The cutting resistence of these 
materials is not only depending on characte- 
rization of their hardness. This cutting re- 
sistence depends also to a large extend from 
the thickness of these layers and the de- 
tailed tectonic load. 

As per letter E/78/265 dtd. Febr. 28, 1978 
the point load tests executed by Golder Ass. 
were only of dubious validity and the inves- 
tigation of the detailed tectonic formations 
is not yet completed. 

These indications and our own estimation of the de- 
posit - also in comparison to other deposits inves- 
tigated by RC and where bucket wheel excavators are 
used - permit for the preliminary engineering work 
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the conclusion that the Hat Creek deposit is suitable 
for the applioation of bucket wheel excavators. This 
consideration is kept in mind for the specification 
of mining equipment and costing. 

As indicated in the afore-mentioned letter of RC 
dated Febr. 23, 1978, an upgrading of the informat- 
ion end the execution of several investigations are 
recommended for the subsequent final design work. 
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2.5 HYDROLOGY 

The investigations with respect to the hydrology of 
the Hat Creek deposit and the planning for lowering 
of the ground water are not part of the scope of 
work of RC. The inspections of the deposit and es- 
pecially of t:he opened trenches have shown that 
ground water is certainly existing in the mine area, 
this requiring the ground water level to be lowered. 

With respect ,to the planning of exploitation with 
bucket wheel excavators and belt conveyors it re- 
mains to be s'aid that lowering of the ground water 
level needs to~be done in time as to guarantee the 
stability of the open-pit slopes in connection with 
the geotechnical investigations. With respect to 
the considerable portion of clayey material it needs 
to be observe'& that dewatering is made in such a 
manner that n'o larger quantities of remaining water 
are retained in individual geological troughs. 

Only such materials should be used for casing of 
pump wells which can be dug by bucket wheel excava- 
tors, e. g. aisbestos-cement. 
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2.6 CLIMATE 

The following climatical features are important for 
planning of open-cast mining operations: 

- temperature 

- rainfall 

- wind force and direction 

The annual rainfall was indicated as to be about 
12”. For the other factors no detailed information 
was made available to RC. However, they were incor- 
porated in the planning as they are generally known. 

W 
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3. OlPENCAST MINE DESIGN 

3.1 GENERAL 

After extensive discussions with Messrs. CMJV the 
mine was to be planned for the supply of a power 
station with at capacity of 2 000 MW and a fuel spe- 
cification of approx. 7 560 Btu/lb. (dry basis, un- 
diluted) at lowest cost. This was combined with the 
restriction that the exploitation of the remaining 
coal reserves for future consumers at a later date 
should not be excluded. 

As agreed, this report covers the investigation of 
the possibilities for application of bucket wheel 
excavators and belt conveyor systems. Within the 
scope of the integrated total project planning the 
following other parameters were given: 

- the position of the power station with its stock 
piles and blending facilities 

- the position of the possible outside dumps 

- the position of the major supporting facilities 
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3.2 DESCRIPTION OF ALTERNATIVES 

The first planning draft of RC, designated as con- 
ceptual design, proceeded from the idea to make full 
use of the existing coal reserves. It was based on 
the representation of geology in 14 geological cross- 
sections, scaled 1 : 2 500. The quantity calcula- 
tions and the determination of coal quality were 
made by RC as a rough calculation. A central open- 
cast mine exit in the north of the mine and developed 
by CMJV was taken as a fixed point for planning, 
since this point represents the shortest possible 
connection for transport onto the outside dump Houth 
Meadows. The opencast mine attained a max. depth of 
approx. 200 m. According to the coal embedding, the 
eastern border of the opencast mine was shifted re- 
latively far to the east. The mining equipment was 
composed of 3 or 4 respectively bucket wheel excava- 
tors and 1 dragline at the bottom of the pit. The 
calculation of the opencast mine model has led to 
the following results: 

Total waste masses: approx. 717 mill. m3 

Total coal content: approx. 462 mill. t with an 
average heatin value of 
6 475 Btu/lb. $dry basis, 
undiluted) 

thereof - approx. 377 mill. t of coal with an 
average heating value of 7 360 Btu/lb. 
(dry basis, undiluted) 

and 

- approx. 85 mill. t low grade coal with 
a cut-off grade of 4 000 Btu/lb., 

this being equivalent to an average ratio of 
waste : overburden of 1.9 : 1 (m3 : t). 

The second planning draft was based on the geolo- 
gical cross-sections H - W made available by CMJV 
and scaled at 1 : 500. These cross-sections did 
not combine the coal-bearing layers to subzones but 
represented the coal and waste parting bands indi- 
vidually. 
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Thus it was possible to consider - in the scope of 
the given technical possibilities - a separate mining 
of coal and waste bands and to investigate the ef- 
fects with respect to improvement of the fuel speci- 
fication of run off mine coal. This planning draft 
intended to mine the coal requested for supply of the 
power plant at a minimum waste : coal ratio. It pro- 
ceeded from a central mine outgoing ramp in the north 
of the deposit, this ramp being however slightly 
shifted to the west towards the border of the slide 
area, since this solution ensured a more favorable 
development of benches and conveyor guidance as com- 
pared with the planning draft 1. The calculations 
have led to the following results: 

Total waste masses: approx. 301 mill. m3 

Total coal content: approx. 283 mill. t with an 
average heating value of 
7 781 Btu/lb. and a cut-off 
grade of 4 000 B-t&b., 

equivalent to a waste : coal 
ratio of ap rox. 
1.06 : 1 (m t3 : t). 

After detailed discussions of this planning draft du- 
ring the meeting in Vancouver from 24. - 26.01.78 
this opencast mine model was refused, since 

- the level of confidence of the geological repre- 
sentation of sections H - W seemed to be not 
acceptable, 

- a shifting of the central outgoing ramp of the 
mine towards the slide area seemed to be not rea- 
lizable due to geotechnical reasons 

and 

- the inclinations supposed for the permanent slopes 
were to steep as compared with the values obtained 
by Golder Ass. 

In consideration of the described geotechnical con- 
straints RC had sketched at the same time a further 
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variant for an opencast mine with the central out- 
going ramp being situated nearly in the axis of the 
Hat Creek Valley at the south-eastern edge of the 
opencast mine, since this position of the ramp seemed 
to have the fo:llowing advantages: 

(a) 

b) 

Cc) 

Cd) 

(e) 

The ramp is situated in an area with stable geo- 
technical conditions. 

It permits - at shorter length - a more rapid 
access towards high quality coal lying deep in 
the Hat Creek Valley. 

It permits a favorable and simultaneous establish- 
ment of mining benches in northern and southern 
direction, this being of advantage for compensa- 
tion of the waste : coal ratio and for homogeniz- 
ing of coal quality. 

It permits a favorable transport connection to 
both the outside dump Medicine Creek and the 
power station and 

allows to avoid the installation of stationary 
conveyor belts and transfer points in the in- 
fluencing range of the slide area in the western 
section of the mine. 

With date of Febr. 13, 1978 RC received the documents 
mentioned under point 1.3 concerning the recent know- 
ledge on the extension and geotecbnical structure of 
the slide area in north-west of the deposit. A review 
of these documents has led to the clear conclusion 
that it is impossible to envisage the application of 
stationary conveyor systems within the influencing 
range of the slide area. 

A detailed check made by RC has shown that under con- 
sideration of these new conditions an optimum deve- 
lopment of exploitation with bucket wheel excavators 
and belt conveyor systems is no longer possible when 
maintaining the northern outgoing ramp for the open- 
cast mine. It was therefore recommended to CMJV to 
develop the opencast mine with the outgoing ramp in 
south-east of the deposit and to increase the capa- 
city of the outside dump Medicine Creek, this to suit 
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the waste-moving operations in the opencast mine. 
This proposal was accepted and approved by CMJV 
with their telex 64 dtd. Febr. 14, 1978. 
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3.3 DESCRIPTION OF SELECTED ALTERNATIVE 

331 GENERAL 

Based on the e:xecuted preliminary investigations and 
the discussions with CMJV, the essential parameters 
for the design of selected alternative were fixed. 
These were: 

- optimum feeId of the power plant by producing the 
required tonnage of coal at defined rate, and the 
minimum cost under application of bucket wheel 
excavators ;and belt conveyor systems, 

- allowance for continuation of exploitation beyond 
the lifetim,e of the power plant, 

- simultaneous developing of exploitation beyond 
the Hat Creek Valley towards northern and southern 
direction a:nd early mining in greater depth, to 
meet the fuel specifications as far as possible 
and to compensate the waste : coal ratio to the 
greatest possible extent, 

- design of the opencast mine with a central out- 
going ramp in south-east of the deposit, for the 
reasons as described under point 3.2, 

- no inside dumping in the opencast mine and maxi- 
mum utilization of the dumping capacity of the 
Medicine Creek dump, 

- separate mining of masses of the north-western 
slide area ,with shovels and trucks. 

The general layout and the mined-out-position of the 
selected alternative are represented on Enclosures 1 
+ 2. The calculation of this mine design results to- 
tal as follows: 

Pre-Production Period: 

waste approx. 22.0 mill. m3 

coal with an average 
heating value of 
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approx. 7 300 Btu/lb. 
(undiluted, dry basis) approx. 0.4 mill. t 

low grade coal 

Total quantities over the lifetime of the project: 

waste approx. 485 mill. m3 

coal with an average 
heating value of 
7 390 Btu/lb. 
(undiluted, dry basis) approx. 332.0 mill. t 

equivalent to a 
waste : coal ratio of approx. 1.46 : 1 (m3:t) 

low grade coal approx. 10.0 mill. m3 

total of masses to be 
moved approx. 726.0 mill. m3 

Exploitation is recommended to be done by 4 bucket 
wheel excavators with belt con eyor systems at an 
annual capacity of 5.5 mill. m Y . For economical rea- 
sons, the mining height of these machines - in re- 
lation to their capacity - was limited to a maximum 
of 50 m. The opencast mine attains maximum depth at 
approx. + 685 m. Due to this reasons and under con- 
sideration of the geological and geotechnical con- 
ditions of the Hat Creek deposit, a combination of 
bucket wheel excavators, shovels and trucks is recom- 
mended to be used as an integrated mining system. 

As already mentioned under point 1.2 of this report, 
the Scope of Work of RC is restricted to those sub- 
jects which are directly related to the bucket wheel 
excavator system. Completion of planning with res- 
pect to the envisaged application of shovels and 
trucks is made! by CMJV. 

Developing of planning of the mine design was made 
under careful consideration of the mechanical, 
electrotechnical and economical features, the indi- 
vidual phases being as follows. 
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332 CONSTRUCTION OF BENCH PLANS AND CALCULATION 
SECTIONS 

The construction of the bench plans and calcula- 
tion sections needs to be made on the basis of the 
parameters established during preliminary planning 

- probable mine development, 

- probable application of equipment, 

- probable specification of equipment. 

Naturally, even here the topographical, geological 
and geotechnical conditions of the deposit need to 
be considered, this to permit establishment of a 
production schedule which guarantees the required 
tonnages, fuel specification and a practical and ef- 
ficient application of the equipment. 

The fixation of the bench heights and of position 
ma size of the individual calculation sections is 
of special importance. 

To suit the envisaged combined operation with bucket 
wheel excavators and shovels as well as the shape of 
the coal zones, RC expressed the following wishes, 

- fixation of bench heights to 15 m, 

- construction of the benches with a declination 
from E towards W, 

- subdivision of the mining area in calculation 
sections with north-southern and east-western 
sections, 

- 

this to have an as much flexible basis as possible 
for establishment of the production schedule. 

Considering the technical capability of the computer 
envisaged for execution of the mass calculation and 
the time frame for completion of the study, the fol- 
lowing conditions were fixed during a project-meeting 
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with CMJV on 14.02. 1978 with respect to construc- 
tion of bench plans and calculation sections: 

(a) Benches with a height of 30 m will be construct- 
ed and calculated. The calculation results will 
be sub-divided in 15m-slices. 

(b) Construction to cover only benches having hori- 
zontal elevations. 

(c) The number of calculation sections per bench 
being restricted to 15 resp. 16 sections. 

(d) The masses of the slide area in north-west of 
the deposit are represented as separate calcu- 
lation section. 

The bench plans and calculation sections constructed 
on this basis are included as Enclosure 3. 

It needs to be stressed here that the conditions in- 
dicated for construction of the bench plans and cal- 
culation sections are representing a considerable 
restriction for developing of an optimum production 
schedule. 

- The exclusion of inclined benches delays the 
access towards high grade coal situated in the 
west of the deposit at the deepest point of the 
Hat Creek Valley and permits access to these 
coal zones only after larger waste-moving opera- 
tions. 

- The restriction in number of calculation sections 
to 15 per b'ench did not permit - due to develop- 
ment of main mining operation to N and S - a fur- 
ther sub-division of sections towards E-W-direc- 
tion. 
Considering the trough-shaped coal beds, this 
sub-division is of special importance for the de- 
velopment of an optimum production schedule on 
the basis of calculation sections. 
The resulta of these restrictions are commented 
in detail under point 334 Development of Produc- 
tion Schedule. 
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333 MASS-CALCULATI~ 

The mass-calculation was made by CMJV in Vancouver 
using ADP-machines, and this on the basis of the 
bench plans and calculation sections constructed by 
RC. For this procedure, the MEPS-program* was applied 
which is fed with the geological data of the Phase II 
- Information. 

The results of the mass-calculation indicate - sub- 
divided by benches and calculation sections - 

- the coal con ent3- 
in tons x 10 3 , m .slr",y;;;ept;naQ=a;~ y;y;;s 
value in Btu/lb. (undiluted, dry basis) as well 
as 

- the waste in m3 x lo3 - subdivided by low grade 
coal, non seam waste, seam waste, overburden and 
total waste. Since the region of the slide area 
in north-west of the deposit was constructed as 
separate calculation sections, it was possible to 
find out these masses separately, too. 
They were indicated to RC on 06.03.1978 (see en- 
closure 4) and served initially for development 
of the production schedule. 

334 DEVELOPMENT OF PRODUCTION SCHEDULE 

334.1 Production TarPets 

RC established several drafts for a production sche- 
dule on the basis of the mass-calculation results as 
mentioned under point 333. All drafts described here- 
in consider the feed requirements of the power plant 
according to the annual coal production targets, as 
they were indicated to RC through CMJV-telex 36 dtd. 
16.03.1878. As clearly expressed by CMJV it can be 
assumed that they include allowance for 2.5 % dilu- 
tion, 1 % mining loss, 25 $ moisture and loss in boi- 
ler efficiency. 

*) Name of computer program, used for mine planning 
by CMJV 
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They are: 

Year 

preproduction 
1 
: 

4 
5 

6 to 15 
16 to 25 
26 to 35 

Qty in tonnes 

400,000 
2,698,ooO 
4,995*000 
7,240,OOO 
9,742,ooo 

10,167,OOO 
log,484,ooo 
101,664,000 

86,023,OOO 

332,413,OOO 
=========== 

The factors of 2.5 $ for dilution and 1 $ for mining 
losses have been choosen considering the complicat- 
ed conditions of the Hat Creek deposit. They consi- 
der however also that using the bucket wheel excava- 
tor technology in practice a considerable portion of 
the waste partings in the coal can be excavated se- 
parately. 

334.2 Preliminary Investigation5 

One of the drafts of production schedule made up by 
RC together with a preliminary equipment specifica- 
tion and a cost calculation was submitted for dis- 
cussion during the project meeting with CMJV on 06. 
and 07. April 1978 and explained on the basis of gra- 
phical representations of several mine positions. 

The production schedule for this opencast mine design 
envisaged the application of 4 bucket wheel excava- 
tors and several shovels. It proceeded principally 
with the intention, 

- to make maximum use of the capacity of the bucket 
wheel excavators installed, 

- to operate the bucket wheel excavators on the 
very same bench over a period as long as pos- 
sible. 
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In order to permit a sufficient quantity of coal re- 
serves of adequate quality to be exposed prior to 
start-up of the power plant, this draft necessitated 
however the extremely large waste-moving operations 
of totally 115 mill. m3 already in the preproduction 
years and an annual total mass-moving of about 35 - 
40 mill. m3 during the initial years of operation. 

Owing to the high charge of the cash flow by the in- 
dicated early and considerable mass-moving operations, 
it was decided to abandon this draft of production 
schedule on April 7, 1978 by mutual agreement. 

This production schedule has clearly shown, that it 
is only possible to establish an economical produc- 
tion schedule if 

- the opencast mine can be developed towards 
greater depth already in the initial years, 

- only such a quantity of waste is removed as ab- 
solutely requested to realize the wanted coal 
production and 

- that the problems for establishment of a produc- 
tion schedule are existing during the first years, 
since later on sufficient access to all the avail- 
able coal grades is given. 

On this basis, two new optimisation drafts were de- 
veloped since April 8, 1978, called proposal A and 
proposal B. 

Proposal A based again on the mass-calculation re- 
sults of the bench plans and calculation sections 
constructed by RC. It was calculated over the total 
lifetime of the opencast mine and represented for the 
yearly positions - 1, 1, 2, 5 and 10. 

The incrementdl pits, illustrated by drawings, of 
this draft were checked with the deposit model stored 
in the CMJV-computer. The results thereof were sub- 
mitted to RC with CMJV-telex 138 dtd. April 20, 1978. 
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Proposal A 
mined coai tata1 total volume 

waste 
(7 375 h/lb.) h/lb. 1111. t mill. m3 1111. m3 

6,232 0.030 42.23 k2.26 
7.053 1.502 31.12 32.17 
7,525 4.118 24.30 27.20 
7,422 29.690 69.72 90.61 
7,634 55.302 102.13 141.31 

7,550 90.644 269.50 333.55 
..I. s . . . . . . ..*.Is .I.... 

It was clear that Proposal A 

- represents already a considerable improvement 
against the above-described production schedule 
and that the shortages of coal during the years 
- 1, 1 and 2 could be adapted to the required 
tonnage by making slight modifications and a more 
flexible operation of especially the shovels, 

and 

- that a further improvement of the production to 
be only possible if high grade coal is mined in 
an increased quantity during the initial years, 
by the application of shovels, which are able to 
be excavated at minimum waste-moving operations. 

RC expressed in their letter et-St-7 dtd. April 27, 
1978 and during the project meeting with CMJV on 
April 28 and S!g, 1978 that this further optimisation 
of the production schedule, due to the limitations 
mentioned under point 332 with respect to construc- 
tion of bench plans and calculation sections, can no 
more be executed in the initial years on the basis 
of these documents. 

Thus, RC commenced since April 8, 1978 to make up in- 
cremental pits for the years - 1, 1, 5 and 10, called 
Proposal B, which were constructed on the basis of a 
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draft drawing submitted by CMJV during the project 
meeting on April 6 and 7, 1978. 

The incremental pit drafts were also checked by 
CMJV under application of the MEPS-program. The re- 
sults thereof were transmitted to RC together with 
the results of Proposal A on Auril 20 and 21, 1978. 
They are: 

Proposal B 

i "we- 

mental 
Pit 

year - 1 
year 1 
y. 2-5 
y. 6-10 

total 
after 
yaw 10 I 

required 
tonnage x lo6 
(7 375 Btu/lb.) 
-- 

mined coal 

0.400 
2.698 

32.144 
54.742 

89.984 7.519 93.008 
. . . ..I . . . . . I... _. 11.1.. 

and actually represent a considerable optimisation 
as compared with Proposal A. 

Subsequently, RC decided to use Proposal B as basis 
for the "final" production schedule. The following 
comments need however to be made: 

(a) The designation "final production schedule" re- 
fers only to the actual planning phase I, preli- 
minary engineering work. 

(b) The production schedule for the initial years 
was developed - naturally also in consideration 
of the knowledge collected in the meantime with 
respect to distribution of coal in the deposit - 
on the basis of the incremental pits of the year- 
ly positions - 1, 1, 5 and 10. 

(c) A re-calculation of the production schedule is 
not possible during the initial years on the 
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basis of the bench plans and calculation sec- 
tions constructed by RC. 

(d) The very slight modifications of the final pro- 
duction schedule in the years - 1, 1 and 5 and 
the additional interim positions for the years 2, 
3 and 4 could thus only be established by inter- 
polation on the basis of the mine positions of 
the years - 1, 1, 5 and 10 checked by CMJV and 
not on the basis of calculation sections. 

(e) The interim positions during the initial years 
can thus show a certain discrepancy against the 
actually existing deposit conditions. 

(f) This procedure and the decision to base the final 
production schedule on the checked drafts of Pro- 
posal B was at length described in the mentioned 
RC-letter of April 27, 1978 and discussed with 
Messrs. BC Hydro and CMJV during the project meet- 
ing on April 28 end 29, 1978. 

(g) All participants had the common opinion that the 
possible discrepancies of the production schedule 
can in no case be such important that they might 
cancel appearant and basically secured advanta- 
ges of Proposal B against Proposal A. 

(h) Thus, the procedure of developing the final pro- 
duction schedule selected by RC was accepted by 
CMJV verbally on April 29, 1978 and in writing 
by CMJV-File Note 275, dated May 11, 1978. 

334.3 Final Production Schedule 

The results of the final production schedule are in- 
dicated on page 3-16. The individual columns are re- 
presenting the data as described below: 

Column 1 represents the production period. 

Column 2 shows the actual calorific feed requirements 
of the power plant, this resulting from the above 
stated production targets submitted by CMJV and an 
assumed heating value needs to be taken at 7 375 Btu/ 
lb., since the indicated tonnages include the reduc- 
tion of 2.5 ,$ for dilution already. 

3-15 



( c 

RHE!NEAAUN-Consulting GmSH 

Production Schedule 
Openast Mine Hat Creek Total 
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Example for the preproduction period: 

tonnage of coal x tel. value = feed require- 
ment of power 
plant 

0.400 mill. t x 7 375 Btu/lb. = 2.950 Btu/lb. 
x mill. t 

Column 3 represents the actual quality of the coal 
m. (undiluted, dry basis) which is sche- 
%ed"to be mined during the rele:ant periods and 
which was taken from the mass calculations in En- 
closure 4. 

Columns 4 and 5 represent the actual amount of coal 
In mill. rn3 and mill. t. which has to be delivered 
to the power plant to meet its feed requirements 
(1 $ mining losses already being accounted for). 
Example for the preproduction period: 

feed requirements : actual coal actual tonnage 
of power plant quality = of coal 

2.950 Btu/lb. 
x mill. t : 7 302 Btu/lb.= 0.404 mill. t 

Columns 6, 7 and 8 represent the actual amoun s 
3 of 

low grade coal. and waste materials in mill. m resp. 
mill. t to be mined, in column gL results from the 
addition of column 4, b and 8. 

On page 3-19,the production schedule is illustrated, 
sub-divided per annual total volume, as well as for 
bucket wheel excavator and shovel operation respec- 
tively. 

Page 3-20/21 shows the partition of masses to be mined 
by bucket wheel excavators or shovels respectively 
in the northern and southern mine area, page 3-22 shows 
the masses to be mined on each individual mining 
bench, whilst page 3-23 illustrates the operation 
place and the application period of the relevant 
equipment per benches and years. 
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Distribution of Annual Production 
Hat Creek Page: 1 - 

ShOWI E \'I E Total ii 
Period NOit South Total F!U,h South TOtal Volume E. 

IO6 ,3 106 In3 106 nI3 106 In3 106 rn3 106 In3 106 in3 'c 
-.- 

3.5 3,5 y- 
---. f2 

-2 
3,5 

3,5 3.5 - 3,5 

0.2 13.0 13.2 4,2 ' 193 - 1 5,5 __.-~ 1@,7 
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The development and final design of the mine as well 
as the specification of the selected equipment are 
described in the following part of the report. Based 
on the data of the production schedule it is however 
possible to make just now the following conclusions: 

(a) The total prep?joduction quantity amounts to about 
22.219 mill. m . According to the given produc- 
tion targets this includes 404 000 t of coal with 
a heating value of 7 302 Btu/l.b. (undiluted, dry 
basis). 

(b) The following volume will be mined over the total 
lifetime of the project: 

total volume 726 250 mill. m3 

thereof 

waste 
coal 

with a heating value 
of 7 390 Btu/lb. 

484 747 mill. m3 
331 752 mill. t 

equivalent to a waste : coal ratio 
of 1.46 : 1 (m3 : t) 

low grade coal 10 020 mill. m3 

with a cut off grade 
of 4 000 Btu/lb. 

(c) The heating value of the coal (undiluted, dry 
basis) has the 

minimum value of 6 847 Btu/lb. in the 
year 1 

and the 

maximum value of 7 629 Btu/lb. in the 
years 6 - 10 

and thus varies from the indicated 
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average value of 7 390 Btu/lb. within 
a range of ./. 7.3 $ and + 3.2 $. 

As already explained, there exist surely good 
possibilities of having improved the coal heat- 
ing value in the year 1. 

Since according to the production schedule the 
next lowest heating value of 7 046 will occur in 
the years 11 - 15, it can be assumed that the 
average minimum heating value in any given pe- 
riod of the production schedule will only be max. 
4.7 $ under the average value. 
Also the average of the coal heating value should 
in total be higher and therefore would meet more 
closely the presently considered fuel specifica- 
tions, since a considerable part of the waste 
partings of coal can surely be excavated separa- 
tely. 

(d) The total masses are distributed on the 

Northern area with 241.6 mill. m3 

Southern area with 484.6 mill. m3 

(e) From the total masses will be mined 

by bucket wheel excavators 441.6 mill. m3 

by shovels and trucks 284.6 mill. m3 

(f) The masses of the slide area in north-west of the 
deposit and reaching 

3 
'nto the mining area amount 

to about 20.5 mill. m . They will fully be mined 
by shovels and trucks. It could be required by 
geotechnical reasons to increase the total masses 
to be mined in the slide area and to dig them 
somewhat earlier as indicated in the production 
schedule, this to realize a further unloading of 
the slope system as recommended by Golder Ass. 
with a general inclination of 16O. 

(g) The annual mass-moving operations required to be 
realized by bucket wheel excavators are as fol- 
lows: 
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maximum 21.2 mill. m3 

minimum 2.0 mill. m3* 

*) during the expiration phase of 
the operation after the year 30 

(h) Listed below is the number of bucket wheel ex- 
cavators in operatio 9, their average produc- 
tion rate in mill. m /a and their actual uti- 
lization coypared to the specified capacity of 
5.5 mill. m /a x unit: 

year no. of average average 
units product'on utilization 

mill. 3 m /a % 

- 1 1.5 66.6 

2: -25 -30 4 2 

1::; 

6.7 70.6 60.9 
31 - 35 1 2.8 50.9 

total - 68.9 

Especially, this table shows that the production 
schedule was developed with the intention to cut 
down the total mass-moving operations during the 
initial years and to dig later on only such a 
quantity of waste as required to guarantee the 
wanted coal tonnage. 

RC is convinced that the utilization of the equip- 
ment can be improved by reassessing bench eleva- 
tions, digging heights and equipment dimensioning. 
This, however, would be part of the final design 
work, in which additional and more detailed geo- 
logical information will be available. 

(i) The average mass-moving operations to be realized 
by shovels and trucks are as follows: 
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year Mio m3/a 

1: - 10 12.70 3.50 

11 - 35 5.65 

. 

(j) With respect to the belt conveyor systems lead- 
ing away from the conveyor distribution point, 
and for which engineering is carried out by CMJV, 
it is recommended to lay out two waste handling 
paths towards the dump. Since 4 excavating units 
could be mining waste simultaneously, the capa- 
city of each of these conveyors should match the 
output of 2 excavators. 

With respect to simultaneous production of diffe- 
rent grades of coal two conveyors are recommend- 
ed to connect the distribution point with the 
stockpile. The same reasoning as for the waste 
conveyors applies for these coal conveyors: 
each one should be laid out for double the capa- 
city of one excavator. 
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3.4 FINAL MINE DESIGN 

The investigations made led to a layout of the final 
mine design as described in general below: 

341 GENERAL 

(see Enclosure 2 - mined-out-position) 

The opencast mine is developed by a central outgo- 
ing ramp situated in south-east of the mining area, 
and this nearly in the axis of the Hat Creek Valley. 
Two mining fronts are dug simultaneously and exten- 
ded towards northern and southern direction. The 
limits of the opencast mine are indicated on Enclo- 
sure 2. It covers an area of about 5.8 km2 and at- 
tains its maximum depth at about + 685 m above sea 
level. 

The permanent slopes have been chosen according to 
the individual admissible slope angles of 16 to 25' 
indicated by Golder Ass. 

According to the bucket wheel excavator specificat- 
ion the bench heights have been designed for 45 m 
and the bench widths for 170 m. The total bench 
height of 45 m is subdivided by several intermedi- 
ate levels according to the mode of operation, 
which is commented in detail under point 411 of 
this report. Considering the given data and the dig- 
ging height of 45 m, the dynamical slopes of the 
bucket wheel excavators will have a general slope 
angle of about 15O, and the individual slope being 
20 m in height will have an inclination of about 
550. The central outgoing ramp of the opencast mine 
has a general inclination of 1 : 6.4. It is inter- 
rupted by horizontal levels having a.length of 50 m 
each and on which are located the stations for ma- 
terial transfer from the bench conveyors onto the 
ramp conveyors. The individual slopes of the ramp 
are designed at 1 : 5. 
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To protect the opencast mine ramp against erosion, 
it is recommended. to sub-divide the ramp by small 
diagonal channels leading the rainfall quantities 
towards the outer sides of the ramp into drainage 
ditches. If requested, the supports of the con- 
veyor structures and the pontoons of the conveyor 
stations should be protected against erosion by 
means of a concrete revetment. 

The available investigation drillings have shown 
that coal of good quality is still existing below 
the deepest envisaged mining bench. This coal can 
be used for compensation of both short-times peak 
capacities and coal grade variations. Moreover, 
the mine is designed in such a msnner as to permit 
a continuation of mining with bucket wheel excava- 
tors towards southern direction, and this beyond 
the intended lifetime of 35 years end without the 
necessity of major modifications of the final mine 
design. 

342 DESCRIPTION OF CHARACTERISTIC MINE POSITIONS 

The description of some characteristical mine po- 
sitions of the relevant years refers to the draw- 
ings of the mine positions at the end of the years 
- 2, - 1, 1, 2, 3, 4, 5, 10, 15, 20, 25, 30 and 35, 
attached to this report under Enclosure 2. 

The mining operations will be started in the prepro- 
2. Ace 

~C,"~K9!&%iIl. rnj 
rding to the production sched- 

of waste will be mined by 
shovels and trucks. The outgoing ramp of the mine 
will be opened and the belt conveyor systems and 
travel faces for the 1st bucket wheel excavator ope- 
rating on the benches + 935 and + 890 m, above sea 
level, for the northern mining front will be pre- 
pared to such extent as to permit an operation of 
the BWE I early in the year - 1. The Hat Creek needs 
to be relocated towards the position as envisaged by 
CMJV, and this up to the beginning of the year - 2. 

3-29 



RHEINBRAUN-Consulting GmbH 

Eri;g the yearl-d? a total of 18.7 mill. m3 will be 

for tAe 
this inc u ing already 0.404 mill. t of coal 

stock pile. The BWE I has started regular 
operation on the two upper benches of the northern 
mining front early in this year. Both benches being 
equipped with belt conveyor systems. The excavator 
changes from bench to bench depending on the reques- 
ted mining advance. The head. station of the bench 
conveyor system on the 2nd bench is equipped with a 
slewing conveyor transferring the masses of the 2nd 
bench onto the ramp conveyor R 10. This slewing con- 
veyor can also feed onto the ramp conveyor R 20 
which will start operation in the 
2 ramp conveyors will be requested 
with belt conveyor systems in the north of the min- 
ing area. Around the middle of the ear - 1 the BWE 
III will commence to operate on the %EiZiT 920 m 
of the southern mining front, end this after prepa- 
ration of its affiliated bench end of the respective 
belt conveyor system for shovel/truck operation. 

For the initial phase, after commissioning, the bucket 
wheel excavators are assumed to reach the following 
efficiency factors: 

1st operational quarter 1/3 of capacity 
2nd operational quarter 2/3 of capacity 

It is assumed that the bucket wheel excavators can 
work at their full output rates from the 3rd operat- 
ional quarter and that the operating staff will be 
well trained in the meantime. According to this as- 
sumption BW I will have an output rate of approx. 
4.2 mill. m 3 . during its 1st year of operation and 
BWE III will achieve en output of about 1.3 mill. m3 
during the first 6 months of its operation. 

The remaining 13.2 mill. m3 . will be mined by shovels 
end trucks on the benches + 835 m in the north and 
1 000, 955 and 865 m in the south of the mining area. 
To permit a transport of these masses out of the mine 
by means of belt conveyors, the two envisaged truck 
belt conveyors situated in the outgoing ramp and 
having a length of about 850 m need to be ready for 
operation early in this year. 
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i.e. the 1st operating year of the 
2.9 mill. to of coal end a total 

of abo& 27;l mill. m3 will be mined according to 
the production schedule. 

The first minor quantities of low grade coal will 
occur. At the beginning of this year the two last 
bucket wheel excavators, the BWE II and IV, will 
commence to operate on the + 845-m-bench in the 
north resp. on the + 965-m-bench in the south. The 
mine bottom has attained the elevation of + 820 m. 
The outgoing ramp will be developed to its final 
width and equipped with a total of 6 belt conveyor 
systems. 

From the year 2 up to the year 10 all bucket wheel 
excavators will operate on the same benches and 
advance mainly by slewing operation, however partly 
by parallel operation. The capacity of BWE I and II, 
which will dig proportionally also the masses of 
the + %90-m-bench, as well as that of BWE IV will 
be utilized by nearly 100 $. However, the utilizat- 
ion of BWE III needs considerable improvement during 
the subsequent detail planning. The max. mass-moving 
of the 4 bucket wheel excavators will be in the 

according to t e production schedule 
wto 21.2 mill. rn?. The corresponding ,&??a- 
pacity of the shovels and trucks will occur in the 

ear 5 and total to 15.7 mill. m3. Beginning with 
he year 5 the + 965-m-bench in the south of the 

mining area needs to be shortened, since this bench 
has extended in the meantime towards the region of 
the slide area and these masses are intended to be 
mined by shovel/truck. In the ears 4 to 6 shovels 
will open the 790-m-bench in t h the 775- e nor 
m-bench in the south. 

Towards the end of the year IO the 935-m-bench in 
the north end the 1 015-m-bench, the 1 OOO-m-bench 
and the 965-m-bench in the south have already reached 
the border of the mining area. BWE II will now ope- 
rate alone on the 890-m- end the %45-m-bench. The 
affiliated bench conveyors will now be connected to 
the ramp conveyor R 10. BWE I will be transferred 
onto the %75-m-bench in the south and BWE IV onto 
the %30-m-bench in the south. 
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Even here the bench conveyors will be re-connected 
to the ramp conveyors, with the + 830-m-bench being 
connected to the ramp conveyor R 20 by means of an 
approx. 50 m long bridge conveyor. 
The shovels will be advancing towards greater depth 
and open the 730-m-bench in the south. 
Early in the year 16 the 845-m-bench in the north 
will be completed. The belt conveyor system of this 
bench will be re-located onto the 800-m-bench which 
will now be served by BWE II, whilst the shovels 
start to dig the 745-m-bench. Depending on the in- 
creased mining depth, the two truck conveyors T 1 
and T 2 will be extended to approx. 1 270 m. 
In the ear 21 the last mining bench, i.e. the 
920-m-b* In the south, has extended beyond the 
slide area and will now be mined alone by BWE III 
over its full length. The shovels and trucks will 
dig the deepest bench in south at + 685 m. 
No important modifications will occur up to the 

S~iZh$~~ i:e. after 25 years of oper- 
will stop oceration since the 

remaining quantity which needs-to-be mined does no 
longer justify their operation. The remaining min- 
ing operations in the north will be realized with 
shovels and trucks reaching their final depth with 
+ 685 m in the year 31. 

After completion of the 875-m-bench in south during 
the year 25 BWE I will again be transferred onto the 
benches + '(85 m and + 740 m, where it digs the mas- 
ses of both benches together with 2 belt conveyor 
systems. 

BWE IV and I will stop their regular operation in 
the years 30 and 35. 
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4. EQUIPMENT SELECTION AND OTHER REQUIREMENTS 

4.1 GENERAL CRITERIA AND LAYOUT OF MACHINERY 

411 DIMENSIONS AND WORKING PLAN OF BUCKET WHEEL EXCA- 
VATORS 

Because of the relatively congested development of 
the open pit of Hat Creek with a large number of 
benches following each other at close distance, it 
is necessary to have highly mobile equipment that 
can move from bench to bench. Therefore, it seems 
essential that the bucket wheel excavators are of 
compact design with small overall dimensions. 

For the same reason, a separate belt wagon was se- 
lected to work with the bucket wheel excavator 
rather than a long extended loading bridge connec- 
ted with the bucket wheel excavator main unit. 

The bucket wheel excavator is designed with a re- 
latively short bucket wheel boom of approx. 21.5 m 
for a maximum digging height of 20 m and a block 
width of 25 m. Together with the belt wagon of 
80 m length the units can excavate two blocks per 
conveyor shift. 

Also, to increase the total excavation height per 
excavator, a ramping operation is possible with 
an additional max. of 16 m above, or 14 m below the 
conveyor level. This provides the possibility of 
digging a total max. of 50 a with one set of ma- 
chines and one conveyor. 

The mode and sequence of excavation of the various 
blocks is described in the accompanying list and 
sketch on page 4-jwith a total excavation height 
of 50 m. For selective mining in the upper parts 
of the upper block the block height is limited to 
approximately 15 m instead of 20 m, which results 
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1. 

2. 

3. 
4. 

5. 

6. 

7. 
8. 

9. 

10. 

11. 

12. 

13. 
14. 

15. 
16. 

17. 

18. 

19. 
20. 

Mode of Operation 

(see page 4-3) 

BWE travels to Bench I via ramp 3 a and 3 b 
Belt Wagon travels to level I a via ramp 3 a 
BWE cuts into block 1 

BWE excavates block 1, Belt Wagon travels on 
level I a 
BWE excavates block 2, Belt Wagon travels on 
level I s. 
BWE travels to bench II via ramp 3 a and 3 b 
Belt Wagon travels to bench II via ramp 3 a 

BWE excavates ramp 3 a 
BWE cuts into block 3 
BWE excavates ramp 3 b and block 3 
BWE excavates block 4 leaving ramp 5 a at end 
BWE cuts into block 5 c leaving ramp 5 b at end 
BWE excavates block 5 b/5 c 
BWE returns to ramp 5 a on level I a 
BWE travels to bench III via ramp 5 a and 6 
Belt conveyor is shifted 50 m 
BWE excavates ramp 6 with belt wagon on 
bench II 
BWE cuts into block 7 and excavates that 
block 
BWE cuts block 8 and ramp 8 at end. 
BWE travels to bench I via ramp 5 a and 5 b 
aa repeats cycle 
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in a total height of 45 m per conveyor. This corres- 
ponds to three truck benches of 15 m also being 
planned for operation in this pit. 

Normally, when in overburden with a maximum of 45 m 
total height without selective mining, the bench be- 
low the conveyor level would be reduced to 10 m to 
facilitate the operation, as shown in the working 
sketch on page 4-4. 

412 FACTORS INFLUENCING THE DESIGN OF BUCKET WHEEL EX- 
CAVATORS 

The following is a list of factors influencing the 
design of bucket wheel excavators and combined equip- 
ment: 

Influences: 

(a) ;;-p;v;tfeaterial to be 
: 

- Hardness, cuttability, 
form of breakout 

- Uniformness, inclusi- 
ons, layers, lenses 

- Abrasiveness 

- Stickiness 

- Specific weight, swell 
factor 

- Size of pieces, size 
distribution 

- Dustiness 

BWE Power 
cutting force 
cutting speed 
general sturdiness 
weight 

buckets, teeth, 
chutes, baffle 
plates, belts 

cleaning devices 
buckets, fill 
factor 

size of conveyors, 
buckets 

buckets, conveyors, 
transfer points 

dust prevention 
systems 
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- Softness, wetness 

- Ground stability 

(b) Climate and weather: 

- Temperature range 

- Rain- and snowfall 

- Windstrength and 
-direction 

(c) Pit design 

- Number of benches 

- Bench height 

- Block width 

- Number of blocks per 
conveyor shift 

413 CAPACITY CALCULATION 

ground pressure 

bench, cutting 
angles, size of 
boom, weight 

material selection 
downtime 

downtime 

downtime 

number of BWE, belt 
wagons, conveyors, 
relocation thereof 

dimension and size 
of booms, general 
size of BWE, belt 
wagon, number of 
cuts per bench, low 
cut ) digging los- 
ses, weight 

length of boom, dig- 
ging losses, down- 
time, weight 

shifting losses, 
downtime, length of 
belt wagon 

According to the production schedule the capacity 
calculation for the bucket wheel excavators is based 
on the maximum yearly required output for each wheel 
of 5.5 million bank m3. Since this maximum is not re- 
quired over the total lifetime of the equipment, 
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this calculation includes a certain safety factor 
in additon to the factors used in the attached cal- 
culation on page 4-8/11. 

The effective working hours per year, estimated at 
a conservative 4 500 hours per 8 760 hours total 
calendar time, take into consideration certain los- 
ses because of weather conditions, especially dur- 
ing the winter period. Also, some losses are in- 
cluded because of difficult mining conditions, i.e. 
ramping, and selective mining. 

As these factors are already included in the calcu- 
lation of the operating hours, the capacity loss 
factor is estimated as under normal conditions at 
70 $. In addition, to arrive at the theoretical ca- 
pacity of the bucket wheel excavator, a bucket fi 1 

3 factor of 1.15 is used resulting in 2 600 loose m /h 
theore 

3 
ical capacity with a nominal bucket size of 

0.85 m at 51 discharges per minute. 

Sizing of the belt conveyor system is based on the 
theoretical capacity of the bucket whee excavator 3 feeding the conveyors, or 2 600 loose m /h. 
This results in a belt width of 1 200 mm at a speed 
of 5.2 m/set. 

For the additional truck operation, two extra con- 
veyors of 1 200 mm width are needed on the ramp lead- 
ing out of the mine. This is based on the assump- 
tion that the truck feed is crushed to size and fed 
to the conveyors at a steady rate. 
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Capacity Calculation of Main Mining Equipment 

I. Total Loss Factor 

(a) Availability Downtime Estimate -----__-_-- L------------------ 

Total scheduled operating hours 
per year 

With a system of: 

1 Bucket wheel excavator 
1 Belt wagon 
3 Conveyors to distribution point 
1 Distribution point 
4 Conveyors from distribution 

point to dump and coal storage 

8 760 

total actual yearly operating hours 
are estimated 

under normal conditions 5 000 
under difficult conditions 
(weather and/or selective 
mining) 4 500 

This represents an availability 
factor of the system over total 
calendar time of 51.4 - 57 % 

When operating with bucket wheel 
excavators, there are certain losses 
of digging capacity influenced by: 

slewing motion (reversing direction) 
travel motion (cut changes) 
selective mining 
operator ability 
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For Hat Creek conditions this loss 
factor between actual capacity end 
rated capacity is estimated 

under normal digging condi- 
tions 70 - 75 % 

under difficult conditions 
(selective mining) 50 - 55 % 

Total Loss Factor ----_-__-_------- 

To arrive at the rated hourly 
capacity of each bucket wheel 
excavator from the yearly re- 
quired capacity, a factor com- 
bined from (a) and (b) above 
is used as follows: 

under normal digging condi- 
tions 

with selective mining 

40 % 

25 % 
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W 

II. Machinery Data 

W 

(a) Bucket Wheel Excavators -- ___----------------- 

Yearly output: . 5 5 x lo6 m3/a (bank) 
Swell factor: 1.3 (cf CM 5-5) 
Working hours 
per year: 4 500 

Effective output 5.5 x IO6 x , 3 = 
per hour: 4.5 x lo3 * 

1 589 m3/h loose 
1 600 m3/h loose 

Working factor: 0.7 
Bucket fill factor: 1.15 

Theoretical output: 1 x 1.15 = 
0.7 

2 629 m3/h loose 
Q th = 2 600 m3/h loose 

Number of bucket 
discharges: 50/min 

Bucket capacity: 2 600 
50 x 60 

= 867 litres 
= 850 litres with 51 

========== discharges 

(b) Belt Conveyor Systems m--v- 
---------- ---- m3/h Capacity: Q,, = 2 600 loose 

= $$ = 1.69 (23) t/m3 loose 

Qt = 4 400 t/h 
Belt width: 1 200 mm troughing: 35O 
Belt speed: 5.2 m/s angle of repose: 7' appr. 

W 
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The conveyors on the bucket wheel excavators and 
belt wagons are laid out at a smaller speed of 
4 m/set because of acceleration on the short belts, 
resulting in 1 400 mm belt width. 

Coal demand by the power station may vary between 
60 $ and 100 $ during any one year. It was agreed 
that the equipment in the mine should be laid out 
to recover up to 85 $ capacity over several months. 
It is intended that this variation is reached by 
organizing the mining operation over the year so 
that when little coal is needed the bucket wheel 
excavators will work mainly in overburden and un- 
cover coal reserves to be excavated in periods of 
high demand. This, together with the general load 
on the machinery of only about 70 $ average, should 
take care of all variations. Any variations over 
and on top of the ones described, must be handled 
by additional shovel and truck equipment. 
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4.2 SHORT DESCRIFTION AND TECHNICAL MAIN DATA 

421 BUCKET WHEEL EXCAVATORS 

(See general design end main data list on page 4-13/14) 
The bucket wheel excavators are of compact type de- 
sign with a bucket wheel boom length of only 21.5 m 
for a maximum digging height of 20 m. The discharge 
boom of 30 m length is slewing independently of the 
bucket wheel boom end is adjustable in discharge 
height to be able to feed the belt wagon in all pos- 
sible situations with ramp type excavation. 
The booms are raised end lowered hydraulically, 
thereby eliminating rope hoists end a large ccnter 
and counterweight boom construction. The counter- 
weight for the bucket wheel boom is located at the 
rear below the discharge boom. 
If necessary, at the detail design stage, the ais- 
charge boom may also have its own counterweight 
boom extending to the front of the machine above 
the bucket wheel boom. Max. inclination of the 
bucket wheel boom is + 18O or - 20°, of the dis- 
charge boom + 15' or - 5'. 

The bucket wheel is of rather lar e diameter of 
10.5 m, with 12 buckets of 0.85 m 5 nominal size 
each. At 51 discharges per minute, a low average 
for these ap lications, this results in the neces- 
sary 2 600 3 m /h loose theoretical capacity. 
The actual cutting force and drive power to be in- 
stalled should be determined later during the de- 
tail design stage after additional testing has been 
done with respect to the cuttability of the mate- 
rial in situ. 
The slewing parts of the bucket wheel end discharge 
boom are rotating on the base frame of the two- 
crawler travel gear. 
The two crawlers should be moving independent from 
each other by a three-point suspension, end the sup- 
port wheels of the crawlers should be mounted two 
by two in equalizers so that all loads are equa- 
lized for each wheel when driving over rough ter- 
rain. 
Average ground pressure of 16.5 N/cm2 is believed 
to be possible for this application. 
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Bucket wheel excavator, type SchRs y x 20, 
main data 

Nominal bucket capacity 
Bucket wheel diameter across cutting 
lips 
Number of buckets 
Discharges per minute 
Theoretical output 

Cutting speed of cutting lips 
Bucket wheel driving power 
Cutting height max. 
Selective digging up to 
Cutting depth 
Reach of bucket wheel boom 
(horizontal, from slew center to 
center of bucket wheel) 
Length of discharge boom (horizontal) 
Height of center discharge pulley 
above travelling level min. 

max. 
Slewing range of wheel boom 
Belt width (troughing 35') 
Belt speed 

0.85 m3 

10.5 m3 
12 
51 
2 600 m3/h 

loose 
2.34 m/s 

20 m 
14.75 m 

Im 
21.5 m 

30 m 

+ 7.5 m 
+ 16.5 m 

210° 
1 400 mm 

4 m/s 
Design of travel gear 2 crawlers 
Travel speed max. 9 m/min 
Max. permissible inclination in o,peration 1 : 20 

transport 1 : 10 

Supply weight approx. 1 100 t 

Service weight approx. 1 200 t 

Mean ground pressure approx. 1 6,5 N/cm2 
Installed motor capacity approx. 1 400 kW 
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422 BELT WAGONS 

(See general design and main data list on page 4-16/17). 
In order to bridge the distance between the dis- 
charge point of the bucket wheel excavator and 
the loading point of the bench conveyor in all po- 
sitions of the ramping operation the belt wagon 
is designed to have two independent belts on the 
receiving and discharge boom, with a transfer point 
in the c,enter. 
The two booms can be lifted independently by two 
hydraulic hoists. The receiving boom may be raised 
to approx. 19 m at 14’ when the bucket wheel exca- 
vator is operating at a level of 16 m above the 
bench conveyor. It must be lowered to about 0.5 m 
below its travel plane, when the bucket wheel ex- 
cavator is operating 14 m below the conveyor level. 
The discharge boom must be lowered to about 3 m 
below the travel plane when the belt wagon is ope- 
rating on a ramp 8 m above the bench conveyor level. 
The boom is slightly bent to clear the outer edge 
of the ramp in this position. 
The total length of 82 m is designed to bridge a 
distance of 80 m between bucket wheel discharge 
and conveyor loading point, to allow the ramping 
operation and to cut two blocks of 25 m width. 
Belt width end speed are chosen the same as for the 
bucket wheel excavators, with 1 400 mm width and 
4 m/set speed. 
Also, the crawler base and parts should correspond 
as much as possible to those of the bucket wheel 
excavator. 

423 BELT CONVEYOR SYSTEM 

The belt layout sketches on page 4-20/29 show in prin- 
ciple the conveyor layout for 5 phases (years). 
For each excavator, a series of shiftable bench 
conveyors are arranged on thehcrizontal working 
bench leading to the mine access ramp. From there, 
the material (coal or overburden) is transported 
to the surface via four ramp conveyors designed 
"R" and leading to the distribution station. 
As on the North side, the bucket wheel excavator 
has to change from an upper level to a medium le- 
vel, a second line of conveyors is arranged there 
to be fed alternatively. This line can also be 
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Belt Wagon on Crawlers, type BRs 1400 $ , main data 

Theoretical conveying capacity 2 600 m3/h 
loose 

Length of loading conveyor 41 m 
Length of discharge conveyor 41 m 
Height of center of loading belt pulley 

related to travelling level min. - 0,5 m 
max. + 19 m 

Height of center of discharge pulley 

related to ravelling level 

Belt width (troughing 35') 
Belt speed 
Design of travel gear 
Travel speed 

min.- 3m 
max. + 4,5 m 

1 400 mm 

4 m/s 
2 crawlers 

approx. 9 m/min 
Max. permissible inclination: in operation 1 : 20 

transport 1 : 10 

Supply weight approx. 250 t 
Installed motor capacity approx. 350 kW 
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served by the second excavator on the lower level. 
Therefore, there must be a possibility to change the 
flow of material from the medium level to either 
one of the ramp conveyors R 10 or R 20, depending 
on which conveyor is already used by the first or 
the second excavator. 
To do this, a short slewing conveyor is arranged at 
the loading point of the intermediate conveyor feed- 
ing either R 10 or R 20. The arrangement of this 
slewing conveyor is shown on the accompanying sketch 
on page 4-30 with a length of 20 m and a discharge 
height of 4 m, to cover the gap of 10 m between the 
two ramp conveyors. Later on, three bucket wheel ex- 
cavators are supposed to operate on the southern 
side of the pit. Therefore, one of the conveyor lines 
on this side must feed ramp conveyor R 20 on the 
north side. To do this, a conveyor bridge is arranged 
to bridge the ramp conveyors in the center of the 
ramp to feed R 20. 
In the center of the ramp, two conveyors, T and T 
are arranged to be fed by the truck operate .a n, t rai&- 
porting either coal or overburden. 
They are to be loaded from truck hoppers with a pos- 
sibility to crush material to a transportable size, 
end with a feeder regulating the steady flow from 
the hopper to the conveyor. Determination of locat- 
ion, design and costing rests with CMJV. 

All conveyors being served by the bucket wheel ex- 
cavators are layed out with the same width of 1 200 mm 
and a belt speed of 5,2 m/set. They are able to trans- 
port the maximum capacity of one bucket wheel excava- 
tor. 

The truck conveyors are also chosen with the same 
design data as the bucket wheel excav tor conveyors. 
At an hourly max. capacity of 2 600 m 3 loose, and 
being fed fairly constantly from the hopper feeders, 
the truck conveyors should be able to easily move 
the required amount of material from the truck oper- 
ation. At the top of the access ramp of the mine, 
the conveyor distribution point is arranged, with 
six conveyors coming out of the mine, and four lead- 
ing off to coal and waste dumps. 
Each of the ramp conveyors has an extendable head 
section to be able to serve alternatively all four 
off-going conveyors, of which two are to transport 
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coal, and two waste. 
These extendable heads must be moved each time the 
feeding bucket wheel excavator (or truck operation) 
changes from coal to waste, or from high grade coal 
to low grade coal, or from granular waste material 
to low grade waste material. 

As the length, number and lift of the conveyors 
change over the course of the mine development, 
there are several phases being investigated as 
shown on the belt layout sketches and tables on 
page 4-20/29 showing length, lift and required 
drive power for each conveyor, resulting in dif- 
ferent totals for each phase. 

It should be noted that the tabulation is based 
on the situations at the beginning of the respec- 
tive year and correspond with the mine plans of 
the preceeding year in Enclosure 2, which repre- 
sent the situation at the end of the respective - 
year. 
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CONVEYOR LAYOUT 

YEAR -1 
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fiat creer 

Belt Conveyor System 

Position an year -1 

(Representative for Phase 1; year - 1) 

Belt con- T , veyars, 850 + 115 i a72 

loaded by 
trucks T2 850 + 115 1 072 

subtotal 1 700 3 '744 

ota1 I I 6 975 I 5 910 
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CONVEYOR LAYOUT 

YEAR 4 
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Hat Creek 
Belt Conveyor System 

Position on year 4 
(Representative for Phase 2; year 1 - IO) 

R 10 295 + 25 514 
+ 935 m B 11 1 070 - 2, 240 

north B 12 1% + 4 B 13 + 4 

subtotal 3 250 1 114 
*ItW"*tl"*lY R 20 1 105 
Ioadlng on + 8yo m 113 
con. R 10 north 

; 2: 
506 

B 22 139 
B 23 814 

total 

850 + 115 1 872 
loaded by trucks T 2 850 + 115 1 872 

I 700 3 744 

15 640 11 266 
A 
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CONVEYOR LAYOUT 

YEAR 16 

4-24 



I  

RHEINBRAUN-Consulting GmbH 

Hat Creek 
Belt Conveyor System 

Position on year 16 
(Representative for Phase 3; year 11 - 25) 

R 20 570 + 70 1 193 
+ 830 m B 51 50 + 0 80 

south B 52 660 + 19 586 

B 53 420 + 7 335 

B 54 1680 + 4 809 

3 380 3 003 

Belt con- veyors laa- T 1 1 270 + 170 2 735 

ded by truck? T 1 1 270 + 170 2 735 

subtotal 2 540 5 470 

total I I 16 115 15 271 
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CONVEYOR LIIYOUT 
YEAR 26 
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Hat Creek 

Belt conveyor system 

Position on year 26 

(Representative for Phase 4; year 26 - 30) 

4-27 



RHEINBRAUN-Consulting GmbH 

CONVEYOR LAYOUT 

YEAR 31 
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“at Creek 

Belt Conveyor System 

Position on year 31 

(Representative for Phase 5; year 31 - 35) 

BYE cm*tyw BeI, Impth Lift Dr,". P@"W 

Oper~tl"g Ieva, no. (*I I*1 Ia dr" 

titernatively B 11 430 + 14 429 

in operation, + 185 B 12 450 + 9 376 

loading on south B 13 740 + 4 426 

Con". R 30 

subtotal I 1 1 1 620 1 I(1 231) 

subtotal 

Belt con- 
"B,yOPL( loa- T , 1 270 + 170 2 735 

de'3 by trucks T2 1 270 + 170 2 735 

subtotal 2 540 5 470 

total I 1 1 6 595 1 110 494 
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4.3 ANCILLARY EQUIPMENT 

The attached list on page 4-32/34 of ancillary equipment 
for the bucket wheel excavator system under "1. Addi- 
tionally required" only covers equipment specifical- 
ly required for the bucket wheel excavator system, 
and, marked by an asterisk, commonly used equipment 
that is in full time use for the bucket wheel exca- 
vator system. 

Other equipment that is only used part time for the 
bucket wheel excavator system, but regularly for other 
applications, is listed. under "2. Part time applica- 
tion". 
The hours per unit and year required for the bucket 
wheel excavator system alone are listed as well as 
the number of units and their application for belt 
shifting under 2.1, for general use under 2.2. 
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Ancillary Equipment 

1. Additionally required ___-_------ --- ----- 

Equipment 

* Bulldozer Cat D 6 C 

* FEL Cat 950 
with special attach- 
ment 

Pipe laying attach- 
ments for Cat D 8 K 

a) winch, side boom, 
adjust. counter- 
weight 

b) shifting head 
incl. thill 

Cable reel trailer 

* Service truck, 2 t 

* Pick-up 3/4 t 

Range of application 

Levelling for BWE 

Xeaning of belt 
conv. lines 

Belt shifting 

ditto 

ditto 

Cable transport 

Maintenance and 
control of belt 
conveyor lines 

Mine supervision 

nits 

*) Full time operation 
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2. Part time ap@ication ---_---_--- o-e---- 

2.1 Equipment for belt shifting 

Equipeent 

Bulldozer Cat 0 8 K 
with shifttng attach- 
ment 

Bulldozer Cat 0 8 K 

Backhoe Cat ?lS 

Grader Cat 16 G 

FEL cat 950 

Mobile Crane 15 t 

Flat bed trailer 30 t 

Tractor 

Truck, flat deck 3 t 

Vulcanizlnq Eqipment 

Emergency pouer unit 

Range of application 

Belt shifting 

Pulling of drive 
stations 

Pit-digging for 
belt anchors 

Preparing na 
belt par. 

Alignment of belt 
frames 

Lifting of belt 
spools 

Transport of heavy 
equipment 

f. flat bed trailer 

Trap. of workshop 
squlpment 

Belt splicing 

vu1can1zinq 

nits 

2 

2 

1 

1 

1 

1 

1 

1 

1 

2 

2 

ours Peq” 

er unit 

nd year 

1 100 

1 100 

500 

500 

200 

200 

400 

400 

2 000 

1 100 

500 

Total time for one shiftlng operation (1~1. belt spllcinq) 3 shifts 

l*) altern. Pipelayer Cat 571 G 

2*) only applicable for simultaneous belt extension 
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2.2 Other Equipment 

Equipment 

Bulldozer Cat 
D 8 K with 
ripper 

Grease truck 

Personnel bus 

I 
Range of 
application 

Ramp dozing 

Uni 

2 

1 

2 

1 100 

r 

1 100 

1 100 
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4.4 POWER CONSUMPTION 

In accordance with the development of the conveyor 
systems the annual power consumption for the bucket 
wheel excavator system is calculated for the phases 
described on page 4-20/29. 
They take into account the actual number of units in 
operation and their utilisation as given by the pro- 
duction schedule on page 3-16/17. 

(a) BWEs + Belt Wagons + Hopper Cars 

Total drive power installed: 1 800 kW = 1.8 MW 

Typical load factor: 0.65 

Operating hours per year: 4 500 

uti1tz. Total POW 

factor actual number of consumption 
oper. hours/year t4Wh/a 

0.71 4 793 

0.71 12 780 

0.71 12 780 

0.61 5 490 

0.51 2 295 

(b) Belt Conveyor System 

For the calculation of the power consumption of 
the belt conveyor system at each phase it is as- 
sumed, that the really installed drive power is 
15 percent higher than the required drive power 
(see data sheets on page 4-20/29). 

Typical load factor: 0.5 

Operating hours per year: 4 51,IO 
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Phase Max. drive power* 

kW 

6 670 
12 960 
17 560 
13 710 
IO 490 

Utillzatlon factor 

Conv. system Truck 
for BUEs COlWeyOrS 

0.71 1.15 
0.71 1.15 
0.71 0.51 
0.61 0.51 
0.51 0.51 

Pow consunption 

Huh/a 

14 337 
24 944 
25 222 
17 402 
7 700 

*) simultaneously in operation 
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4.5 MANPOWER REQUIREMENTS 

The personnel requirements are listed on page 4-38/40 
It shows under "1. Main Mining Equipment" the manpo- 
wer requirements for operators of the mentioned equip- 
ment within the mine up to and including the distri- 
bution station. 
For each bucket wheel excavator/belt wagon group, a 
total of 3 operators is listed. Normally, one of them 
would be on the ground directing the operation, while 
one each operates the bucket wheel excavator and the 
belt wagon. The ground man is exchanged with the bucket 
wheel excavator operator at regular intervals to avoid 
a constant a-hour attention required of one man. 
Also, the ground man may substitute as bucket wheel 
excavator or belt wagon operator during lunch breaks. 
In addition, each equipment group has one oiler and 
one helper constantly on the job. 
For conveyor control of each conveyor line up to the 
ramp conveyors, one helper is available for patroling 
and cleaning. This group of helpers in total also as- 
sists in shifting operations, etc. The drive stations 
are not constantly manned. 

On the distribution station, one operator takes care 
of changing the extendable head sections to the res- 
pective off-going conveyor, and a helper is there for 
patroling and cleaning. 
Two operators are stationed at the central control 
station. 

Operators for the full time required ancillary equip- 
ment are listed under 2. on page 4-39. 
This list does not cover any maintenance personnel. 

For maintenance, the following requirements are esti- 
mated: 

For the B'UE!/Belt wagons: 36 men 
For the belt conveyor system: 24 men 
each working 2 200 hours per year. 

These inslude electricians and cover crews for work- 
shop and field. 
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4.6 SUPPORT FACILITIES 

The planning of the mine workshop refers to Enclo- 
sure 5. 

(a) General 

In the following only the necessary maintenance 
capacity facilities for the bucket wheel excava- 
tor operation (workshop floor area, workshop 
equipment) and the stores capacities (storeroom 
area, storeroom equipment) are stated. With these 
facilities, the opencast mine is in a position 
to carry out the day-to-day maintenance on the 
proposed mine equipment and plant (servicing, 
inspection, small maintenance work, some larger 
maintenance work to eliminate faults and defects) 
but not, however, to carry out major overhauls, 
major repairs, conversions, expansions or new 
works. The following schedules show individually 
for which conditions the proposed maintenance and 
stores capacities are primarily designed. Accord- 
ing to the available capacity of any outside con- 
tractors an extension or, in individual cases, a 
reduction of the proposed maintenance and stores 
capacities is then to be undertaken. As the ac- 
tual available capacities from and through out- 
side firms are difficult to accurately determine 
during the present planning stage, it is recom- 
mended in any case to include in the planning 
the expansion possibilities for the maintenance 
workshop areas, stores, buildings and the open 
air areas and to regard the proposed capacities 
as an economically necessary basic burden. 

It appears important to us to arrange the mainte- 
nance workshop and the stores complex in such a 
flexible manner so that a later change of func- 
tion of the duties and change of furnishings/ 
equipment enables work to be given to outside 
firms according to the actual work concentration. 

The maintenance workshop is to be sited to the 
opencast mine's access road so that tracklaying 
vehicles and other auxiliary vehicles as well as 
heavy vehicles can drive up to the workshop via 
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a special way by their own power. Thereby, they 
should pass through a washing down area (also 
with hot water cleaning facilities). 

The auxiliary equipment workshop (Bay 2 of the 
workshop) is only equipped for the necessary 
auxiliary equipment for the bucket wheel excava- 
tor operation. The number and type of auxilia- 
ries are to be seen in the special schedule. 

(b) Maintenance Workshop (Bays 1 and 21 

- General 

The maintenance workshop consists of 2 Bays in 
a north-light-roof construction. A low roof ex- 
tension over both bays will contain: 

Central lubrication supply :for the auxiliary 
equipment workshop with 4 types of lubricat- 
ing oils (1 motor oil, 1 hydraulic oil, 
2 gear oils); 

Tool issue and subsidiary stores for the ma- 
chine parts department, 

Tool issue and subsidiary stores for the au- 
xiliary equipment workshop. 

In each bay 1 travelling crane, 8.5 m hook 
height. 

Bay 1: 1 x 40/10 t load capacity 
Bay2: lx 15 t load capacity 

The welding shop, forge and steel construction 
shop situated in bay 1 should be walled up to 
the roof because of the noise originating here. 

- Bay 1 

Mechanical Workshop and Fitters Shop 

The following machines should be installed: 

* Lathes: 

335 x 6 000 mm 
315 x 3 000 mm 
240 x 2 000 mm 
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* 1 Bedplate miller, horizontal and verti- 
cal, 1 600 x 400 mm 

* 1 Radial drilling machine, 50 dia x 
2 000 mm 

* Column drilling machines 
1 x 50 mm dia 
2 x 32 mm dia 
1 x 20 mm dia 

* Double grinding wheel stands 

1 piece 400 mm dia 
2 pieces 300 mm dia 

. 1 shaping machine 550 mm stroke 

' 1 Keyseating machine 600 mm stroke 

. 1 Roller and pulley block device (jib 
crane) 

* 1 Marking plate 2 000 x 3 000 

* 1 Stand press 300 t 

In the region of the workshop thoroughfare 
there are some working benches, assembly pads 
and two enclosed machine part cleaning units 
(chamber-cleaning units) to be installed for 
the small machine parts. 

Welding Shop, Forges and Steel Construction 

There are to be accomodated: 

Excavator bucket forges with: --^----------------- -- 
. 1 C-Frame press 200 t with forging dies 

. 1 Anvil with accessories (tongs, hammers 
etc.) and 1 forge furnace 

* 1 heating brazier 1.2 m x 1.2 m, 4 m long, 
275 kV to 1 200° C 
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l 1  Working surface 3 m x 3 m with clamping 
grooves 

These blacksmiths' works will hardly be taken 
over by an outside firm in good time. 

Welding Shag with: ------ ---- 
2 small welding boxes with E-welding devices 
(400 A/22 kVA) 

2 larger welding boxes with protective gas- 
welding units 600 A/40 kVA 

2 Acetylene welding places 

1 Acetylene cutter for approx. 2.5 m x 3.5 m 

1 Welding turntable 3 000 kg (also for 
excavator bucket) 

1 Sheet shears 6 x 3 000 mm 

1 Profile/Form shears 48 mm dia 

Surface plate 2 m x 3 m 

no drum shell bending machine; no submerged 
arc welding 

- Say 2 

For the auxiliary equipment maintenance (ser- 
vicing, inspection for maintenance up to a 
1 week's stay in the workshop). Maximum of 2 
standing places behind the rapid closing doors, 
of which 1 place for the conveyor belt shifting 
equipment (Cat D 8 K with fitted side crane), 
without assembly pits, auxiliary equipment re- 
quired if being jacked up. 

Electrical Workshop 

An electro-instrument workshop ~;a;;~p;;;~c;In;e 
munrcatlon-telephone workshop 
in addition to the general electrical workshop 
which is to be fitted out with 2 small welding 
boxes, drills and grinding wheel stands and the 
electrical parts' store. 
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(c) Stores Complex 

Consisting of: 

Rack-store: --------- 
with cellar (with palette shelves), ground floor 
(with ramps and goods receipt and issue) and a 
first floor. The ground floor will receive an in- 
termediate floor and the first floor also if the 
need arises (also if the requirement arises for 
the special storage of direct-project-material). 
A 4-t-lift is required here. 

This shelf store hall should be designed to en- 
able the use of a forklift truck for the receipt 
and issue of stocks. The loading and unloading of 
vehicles can be solved by the installation of ri- 
sing working platforms and by fitting a 4-t-travel- 
line crane. 

Stores Office: ------------- 
For approx. a staff of 10 persons according to 
the type of commercial organisation. Moreover, 
a breakfast/lunch room. 

Crane Hall: ---------me 
with a 40-t-travelling crane, 16.5 m track cent- 
res. For dry, lightly tempered storage of heavy 
parts (a-s, shafts, gear drives, transmission 
parts, E-motors and so on) stored in palette 
racks and stacks (e.g. for E-motors). 

Open Storage area: - -------- ------- 
with 40-t-gantry crane, 300 m travelling dis&ce 
(with central power in feed), 36 m track centre 
measurement and 9 m each practical cantilever 
length on both sides. 

Under the gantry crane on the concrete areas the 
following is to be installed: 

Cable rewinding unit, consisting of two cable 
rolling-up brackets, conveyor belt rolling-up 
unit consisting of two rolling-up brackets - all 
designed also for the use in the opencast mine. 
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(d) Other Facilities 

It is assumed that there are general facilities 
already in existence in the mine which also can 
be used for the bucket wheel excavator operation. 
These facilities include: filling station, lubri- 
cation store, store for general material and hea- 
vy steel as well as scrap metal stores. 
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4.7 POWER DISTRIBUTION AND ONE-LINE DIAGRAM 

According to the one-line-diagram on page 4-48,the 
power supply is distributed radially and to the ben- 
ches by means of switchgear located at the conveyor 
distribution point via insulated cables running along- 
side the conveyor system. The power requirement for 
the mine amounts to approx. 30 MVA. The individual con- 
veyor belt stations are supplied by ring-main switch- 
units which are mounted on pontoons and are easily 
transportable. The six head-drive stations at the con- 
veyor distribution point must be connected separately 
via parallel cable for reasons of the great power re- 
quirement. 

All drive stations are supplied by a voltage of 4.16 kV. 
The supply voltage for the bucket wheel excavators will 
be 12.47 kV. When determining the length of cables it 
was assumed that the bucket wheel excavators will be 
12.47 kV. When determining the length of cables it 
was assumed that the bucket wheel excavators also are 
to be supplied from the conveyor distribution point. 
As there is to be an aerial cable network of 12.47 kV 
erected around the opencast mine, the individual 
bucket wheel excavators can be connected up direct 
to this cable via switching units. Thereby, the cable 
connection lengths for the equipment can be consider- 
ably reduced. 

For reasons of standardisation only one type of cable 
will be used both for the 4.16 kV and also for the 
12.47 kV network. The switchgear itself does not form 
part of the scope of supply and was not considered in 
the cost investigation. According to information from 
CMJV the voltages of 4.16 kV and 12.47 kV and the ne- 
cessary outlet points are available. The attached 
switch system chart shall give a survey of the power 
distribution in the opencast mine. 
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CPEN PIT HAT CREEK, Esfimated Investments for Power Distribution I 

/ Pcvch-ccbie NTSCgEh 12.L7kV 31(35/3xiOmm2 1 71 37 407 

Perch-cable NTSCgEtiu L.16 kI/ 3x12C/3x2Smm2 15 47 705 

I 12.47 :‘<‘I- 57N’fCh- wits cn pontoon 4 36 1u 

I 4.:6 kV -switch-units on pcntoon 1 23 1 23 I 529 I 

12.47kV-cahle- connection boxo< 170 I 7 I 70 I 
6.16 kV-cable-connection boxes 

I I I I 

5 5 25 

TOTAL: 1 880 I 
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4.8 CONTROL AND COMMUNICATION SYSTFM 

The following is a general description of the con- 
trol and communication system recommended for the 
Hat Creek mine, see page4-52/j3. Details are still to 
be clarified in mutual discussions at a later date. 

The individual conveyor stations are connected radial- 
ly to the Central Control Center. All conveyor inter- 
lockings are conducted in the Control Center's relay 
room. Remote control devices (AFM) are used to trans- 
mit control commends and messages between the Control 
Center and the conveyor system. The control connec- 
tion to the bucket wheel excavators is by carrier fre- 
quency telegraphy (CFT) via the high voltage feed 
cable. The carrier frequency systems serve also to 
transmit the telephone calls. The control commands 
transmitted by CFT and APM are decoupled by inter- 
faces in the Control Center's relay room and inter- 
locked with the assistance of relays or electronic 
devices to one another. All incoming and outgoing 
cables are connected via a main distributor. 

Apart from the Control Center building and the con- 
veying equipment telephones are installed at the con- 
veyor belt stations and at important/strategic points 
in the opencast mine. The private telephone exchange 
(PBX) consists of 50 extensions (participants) and 
5 public network (external) connection (lines). 

The operations' room in the Control Center is equip- 
ped with an operating desk with the provision of two 
writing desks, various press button fields and an 
illuminated chart on which the conveyor ways for the 
mine equipment are schematically shown. By appro- 
priately illuminating the conveyor way symbol the 
respective operational condition is shown. 

In addition to the telephone connection there also 
exists a radio connection with the excavators which 
with the help of an accumulator also is readily ope- 
rative without electrical tension (in a dead 
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condition) of the bucket wheel excavator. The se- 
cond stationary radio system in the Control Center 
serves as a contact with the hand radio transmit- 
ters and vehicle radio transceivers resp. 
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OPEN PIT HAT CREEK Esfimafed /nvestmenfs for Electrical Equipment of Control Center 
and Communication Iwithout buildinas I I 

3 
E : 

Equipment, Description um fs 1: 
km 

pr!CeS 
‘W ii 

1. CFT-lines for telephone and control connection with CC 4 104 

2. AFV-lines for control-. and signal connection with CC, including shunting-heads 27 994 
f 

s 
3. FLxed radio stations CC 2 23 

4. Excavator radio equipment 4 10 

5. Portable radio equipment 8 IL 

6. 
Private telephone exchange, 50 participants, 5 public network connectuzns, 
including telephon app. 1 40 
CC operating- and controi room eqwpment: CC --desK, push-button p&n-neLs, mlmlc tiragram 

7. (cos8ic type). interlocking equipment relay-room, marshalling distributor. fixed 300 

8. Telephone and conrrol cables 

9. General building installation, air conditioning etc. 

25 90 

45 

TOTAL: I 700 
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v 
4.9 CONSTRUCTION SCHEDULE 

The accompanying schedule on page 4-55 is an esti- 
mate of completion of construction from the date of 
order. 

The first unit as shown on the schedule, could be 
ready for operation after 24 months, with the other 
3 units following within the next 12 months. 

The bucket wheel excavators are the long lead items. 
The belt wagons and conveyor system can be con- 
structed simultaneously. 

Assembly and commissioning work during months with 
severe winter weather should be avoided. 
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4.10 ERECTION REQUIREMENTS 

The proposed erection yard for bucket wheel exca- 
vators and belt wagons, illustrated on page 5-7 
is located in the northern area and adjacent to the 
maintenance building as shown on &closure 1. 
The yard is sized for the simultaneous assembly of 
2 bucket wheel excavators and 2 belt wagons. 
(If the actually required assembly time for one belt 
wagon is shorter than 5 months, these units could be 
erected successively, i.e. without time overlapping. 
The area then could be reduced accordingly.) 

Depending on the local conditions a drainage of the 
whole yard may be necessary. 
After levelling, the required light and power cables, 
the pipes for water supply, fire fighting system and 
compressed air as well as in case of need the drain 
pipes and gantry crane trackB must be laid. The final 
covering with a frost proof layer of gravel with suit- 
able grain size shall allow an accessibility with 
trucks and mobile cranes. 

The erection yard for belt conveyor driving stations 
(size 50 x 100 mm approx.) is located near the sou- 
thern mine exit and shall be prepared in a similar 
way according to requirements. 
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5. CONCLUSIONS 

The Hat Creek Deposit represents a difficult and 
complex deposit from the geotechnical and geologi- 
cal viewpoint. Due to the importance of the pro- 
ject, extensive investigations have been made. 

With respect to the geotechnical studies it needs 
to be stated that the investigations of the detailed 
tectonic formations - as far as their realization 
is possible considering the actual position of the 
exploration - are not yet completed. With respect 
to the "rocks" designated as to be soft, these in- 
vestigations could lead to a new consideration of 
the local instabilities, which cannot be excluded, 
especially in the local slide areas existing within 
the mine. The "hard rocks", e.g. the burnt zone ma- 
terials, hard layers of calcareous siltstone and 
harder bands in the coal need to be checked once 
more with respect to their cutting resistence. But 
with the information at hand the conclusion can be 
drawn that the Bat Creek deposit is suitable for 
the application of bucket wheel excavators. 

For final design work, however, RC recommends to 
have the geology represented as exactly as possible 
and to process the data such as to consider all 
engineering and technical viewpoints, this means 
upgrading of the drilling results available and re- 
presentation of all waste and coal bands separately, 
and this to the greatest possible extent, at least 
to 0.5 m thickness each. 

Only such en extensive presentation of geological 
data will permit a reliable investigation of selec- 
tive mining possibilities of waste partings and of 
coal in the coal-bearing layers, what might be of 
considerable influence for 

- upgrading the r. o. m. coal quality with respect 
to the presently considered fuel specification; 

- the distribution of masses between bucket wheel 
excavators and shovels and 
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- the possibilities of utilisation of the low grade 
coal. 

The investigations to date clearly indicate the po- 
tential for the above mentioned improvements, but 
do not yet permit to quantify them. 

The more detailed geological representation will 
also certainly improve the overall utilisation of 
the proposed mining equipment, since it offers the 
chance for optimizing bench layouts, for instance 
by working with inclined benches end by better use 
of the digging height capabilities, which will re- 
flect in more favourable cost, too. 

It is of utmost importance that the mining operation 
at Hat Creek is as flexible as possible in order to 
meet a reasonably uniform coal grade throughout the 
lifetime of the power station. This could be achieved 
by a prudent combination of shovel/truck operation 
with the proposed bucket wheel excavator/conveyor 
system. 

On the basis of the investigations made by RC and the 
proposed additional measures, we would like to express 
that according to our opinion the application of 
bucket wheel excavators and belt conveyor systems for 
the exploitation of the Hat Creek Deposit ensures a 
practical and efficient operation of the proposed 
mining equipment. 
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Result of Mass-Calculation 

Hat Creek -Bench NO. 1030..south 
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Encl. ma.: 4 

K6ln. 10.03.70 

Result of Mass-Calculation 

Hat Creek . Bench No. lOOO-south page: 2 

Cak. sector 
Mio. m3 *Mio. m3 Mio. t Mio. m3 Mio. m3 Mio. t Mio. m3 1 Mio. t 1 a”cragc BTU/lb BTU/lbxMt Mio. m’ 

I I I I 1 



I Encl. Ao.: 4 I 

j RHEINBRAUN-Consulting GmbH K6ln. 10.03.1978 

Result of Mass-Calculation 

Hat Creek -wench No. 970~south Page: 3/l 

waste Low G. Coal Mined Coal TOM 

wartr c 2 3000 BT” Total tc x 3000-4000 BT”) IC 2 40.X BT”, C~lo,wicCon,rnl Yolume 
Cak. sector 

Mio. m’ ‘Mio. m3 
A.reragc 

Mio. t Mio. m’ Mio. m’ 1 Mica. t Mio. m3 1 Mio. t 1 BTU/lb BTU/lbXMt Mio. m’ 
C.-out I I I I I I I 

33 0.790 1 1,251 ) I 6,639 ( 16.830 

I 1.724 I 4.621 I 0.214 I 0.546 I 0,274 1 0.464 1 4.951 1 2,297 1 5,189 -1 .  . I~  ~.~_. ~,_. .  

19,000 1,645 20,645 0,310 1 0,579 1 1,064 1 1,715 ( (1 '3,936 I22.019 

50.1 ~!,018 - 1 3,018 1 - 1 3,018 I 

2 

60 1 4,530 I 1,187 1 1 5,717 1 0.079 ( 0.130 1 0,654 / 0,995 1 7,363 1 7,346 6.450 
Ilh.5.48 I X8-42 I I ?Q.l80 I KM9 0,709 1.718 2,710 16,202 31,487 

6,731 

-,-i- -_,~-- -,~- 

70 5,084 0,708 5,792 0,139 1 0,226 1 0,BOO 1 1,522 1 6,009 1 9.146 

31,632 3.540 - 35,172 0,528 0.935 2,518 1 4,232 1 6,008 125.428 1 36,210 
I I I I I I 
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Encl. no.: 4 ( 

I 
KSln. 28.03.19-/8 ~ 

Result of Mass-Calculation 

Hat Creek - q W& NO. 970/north page: v2 

waste Low G. Coal Mined Coal Total 
waste c I 3000 BT” Total ,c . 3000-4000 BT”, ,c : 1000 BT”, C*lori‘icCont~nl Yolume 

ca1c. sector 
Mio. m3 *Mb. mJ 

Arcrage 
Mio. t Mio. ma Mio. m’ 1 Mb. t Mio. m’ 1 Mio. t 1 BTU/lb ETU/lbxMt Mlo. m’ 

C:out 

35 0.790 - . 0.790 I I I 0.790 

I I I I 
I 

Remarks * /“Cr. t , min,np IO‘LS, 



Result of Mass-Calculation i 
2 
L 

LOW G. Coal Mined Coal 

17.357 0,524 17,881 0,101 0,180 1,975 3.031 16,453 19,957 

40.1 3,083 - 3.083 - 3,083 

20,440 0.524 20,964 0,101 Ok, 180 1,975 3,031 16,453 23,040 

50 2,905 1,387 4,292 0,171 0,305 1,242 1,914 5,861 11,218 5.705 
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I 
Result of Mass-Calculation 

Hat Creek -Bench No. 940/south 



Encl. no.: 4 

RHEINBRAUN-Consulting GmbH K6'"B 28.03 1978 

Result of Mass-Calculation 

Hat Creek -‘Bench NO. 940/north 

Low G. Cast Mined Coal 

65 3,868 - 3,868 - 3,868 
27,463 - 27,463 - 1 21,463 

I I 

I I I I I I I I I I I 

I I I I I 
I I I I I I 
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Result of Mass-Calculation 

Hat Creek -Bench NO. qlo/north 

Total I Mined Coal 

c;a,c. sector 
Mio. m3 *Mio. ma Mio. t 

^ . _ - _ 
Mio. m3 Mio. m3 1 Mio. t Mio. m3 1 Mio. t 1 BTU/lb klTU/lbxMtl Mio. m3 

C:out 

I 75 17.587/- I I 7.587 I - I - I - I - I - I 1,587 I 
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RHEINBRAUN-ConsuItIng GmbH K6’n* 28.03.1978 

Result of Mass-Calculation 

Hat Creek - EI.WC~ NO. 880horth 

1 3.291 I I 1 3,291 
I 11.775 I - I 11.225 

I I I I 

1 I I I 

0,009 0,013 1 8,313 1 108 3,300 
0,009 0,013 1 1 108 I 3.300 

I I I I 

8,675 
0,009 I 0,Olj I 8.308 I 108 1 41.812- 

I 
I I I 

I I I I 
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Encl. no.: 4 

Hiiln. 28.03.1978 

Hat Creek -Bench No. 850/north 

Result of Mass-Calculation 

Low G. Coal Mined Coal 



Encl. Ao.: 4 

RHEINBRAUN-Consulting GmbH K6h 11.03.18 

Result of Mass-Calculation 

Hat Creek -Bench No. 820/south 

Low G. Coal Mined Coal 

90 

13,959 1,813 ,15,772 1,080 1,764 29,411 42,247 305,819 46,261 

1.158 0,923 2,081 0.715 1.210 3.191 4.137 6.441 30.511 5.98’1 

15,117 2,736 - 17.853 1.795 2,974 32.602 46.984 7.150 336.330 52.250 
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.__~ ~~~~.---- -- 
Result of Mass-Calculation 

!i 
Encl. Ro.: 4 

H6h. 28.03.1910 E 

Hat Creek -Bench No. azo/nortb page: a/2 

Low G. Coal Mined Coal 
c : 
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Result of Mass-Calculation 

m 
Encl. lie.: 4 

E 
Kiiln, 11.03.78 z 

Hat Creek -Bench No. 790/south page: 9/l 

waste Low G. Coal Mined Coal Total 
waste c : 3000 BT” Total cc . 3000-4000 BT”, cc 2 ‘000 8,“) 

ca’c. sector Mio, ma fNlio, & 
lrr,ogr C.l.,rilicCDnt~nt “olvmr 

Mio. t Mio. m3 Mio. m’ 1 Mb. t Mio. m3 1 Mio. t / BTU/lb ETU/lbxMt Mio. m3 
c:out I I I I I I I 

38 3.558 0,053 3,611 - 4.152 6,401 9,190 58,825 8,363 
3.558 0,053 3,611 4,152 6,401 58,825 8,363 

40 1,161 0,236 1,397 - 5,322 7,391 7,794 .57,605 6,719 

26.390 1 37.7351 7.283 1 274.829 1 43.065 
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Result of Mass-Calculation 

Hat Creek -Bench NO. 79Wnortb page: 9/2 
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Result of Mass-Calculation 

K6tn. 11.03.78 

Hat Creek . Bench No. 760/m&h page: 10/l 

waste Low G. Coal mined Coal Total 
warto c z 3000 BT” Total ic . ,oocJ-woo BT”, cc 2 A(100 BT”) ca,ori,ic Conl~nt Volume 

MC. sector mio. m3 *Mio. m3 
lucrage 

Mio. t mio. m’ Mio. m3 I mi0. t Mio. m’ 1 Mio. t 1 BTU/lb BTU/lbxMt Mb. d 
C.-out 

I I I I I I I I I I I 
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Hat Creek -Bench NO. 76O/north 

Result of Mass-Calculation 

page: 1 o/2 

waste 
waste c : 3000 BT” 

Cak. sector Mio, & OMio, ma Mio. t 
C:out 

Low G. Coal Mined Coal Total 
Total cc . 3000-4000 BT”) ic 2 4000 BT”) r\rrrsgc Calorific Confcnf YOlYrnC 

Mio. m3 Mio. m’ Mio. t Mio. m3 Mio. t BTU/lb BTU/lbxMt Mia. m3 

55 2,384 0,024 2,408 - - 2,380 3,211 9,150 29,381 4,788 
2,384 0,024 2,408 2. 380 3,211 29,381 4.708 

1 65 1 0.514 1 0.033 1 I 0.547 I -- I - 1 3.302 4.405 9.411 41.455 3.849 

I I I I I I 
I I I I I I t 
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Result of Mass-Calculation 2 
i? 
5 

LOW G. Coal Mined Coal Z 
c : 3000 BT” ,c Ii 
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Result of Mass-Calculation 

Hat Creek -Bench No. ?30/nmh page: 1’12 

Low G. Coal Mined Coal 
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Encl. lie.: 4 

Han. 13.03.78 

Result of Mass-Calculation 

Hat Creek -Bench No. 700/south 

0 
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Encl. Ao.: 4 

K(6h. 28.03.1978 

Result of Mass-Calculation 

Hat Creek - Emch NO. 700/nprth 

waste 
waste c I JO00 BT” 

WC. Sector Mio, & tMio, m3 Mb. t 
c:out 

Page: ,2p!2 

Low G. Coal Mined Coal Total 
Total ,c - 3000-4000 BT”, ,c : .ooo BT”, Calorwic C~nfcnl YO,l”rn. 

Mio. mJ Mio. m3 1 Mio. t Mio. m3 1 Mio. t 1 n”crage BTU/lb ETU/lbXMt Mlo. m3 

glj II ,,I? o~orn 
,  “ , ,__ ,  - , - , - ,  

I 0.142 I 0.0101 

0.153 - 
- ,  . , -  

I 

I - 

0.4571 I.286 I 9.~51 
,  -,___, . , ~ .  

12.009 
_,___ .~ ,  1,105 

1 0.152 1 I 0.9531 1.284 I I 12.009 1.105 

97 0,150 0.015 0,165 - 1,515 2.037 9.620 19.596 1,680 

0,292 0,025 0,317 2,468 3,321 " 31,605 2,705 

98 0.117 0,015 0,132 - 1,447 2,027 9.130 16,506 1. 7 

0,409 0,040 - 0,449 - 3,915 5,348 9,370 50,111 4,364 

t 
I I I I 

I I I I I I I E 
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Result of Mass-Calculation 

Encl. Ro.: 4 

K6h. 13.03.78 

Hat Creek -Bench No. 670/south page: 13 

Mined Coal 
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1. RESULTS OF THE COST CALCULATIONS 

The scope of supply of the calculation of capital 
and operating costs refers to the Terms of Reference, 
i.e. the investigations and technical data described 
in Part A of this report. 
The total cash flow is shown in Enclosure B 1 and 
results in the following estimates: 

sl/m3 *) Million S 

(a) C_a@t__al Costs 110.7 0.25 

Bucket wheel excavators 
incl. belt wagons 
Belt conveyor systems incl. 
truck conveyors 
Ancillary equipment, 
add. required 
Ancillary equipment, 
part time required 
Supervision of BWE- and 
conveyor system 

Total of Operating Costs 

(c) Cash Flow ----_---- 

168.2 0.38 

98.9 0.22 

45.7 0.11 

13.8 0.03 

13.3 0.03 

339.9 0.77 

450.6 1.02 
===== ==== 

*) Referred to the total volume of 441.6 million m3 
which is mined by means of BWE system 
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w 
2. BASIC DATA 

2.1 GENERAL 

The enclosed Cost Estimates for the Opencast Mine 
Hat Creek are based on the following data: 

:;. 
Price basis: Sept. 1977 
Rate of exchange: 1 Canadian $ = 2.15 DM 
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2.2 CAPITAL COSTS 

The summary of the capital costs is shown in En- 
closure B 2.1. 
The calculation considers that the larger portion 
of the equipment will be acquired on the home mar- 
ket while others will have to be imported. The se- 
paration between home production and import was 
made on hand of experience and from information 
from suppliers as follows: 

Bucket wheel excavators 
Belt wagons 
Belt conveyor systems 
Power supply 
Central control 

Import Inland 

30 % 70 % 
30 % 70 % 
10 p 90 % 
20 $ 80 % 
20 p 80 p 

The above percentages apply for the appropriate ini- 
tial spare parts inventory for bucket wheel excavat- 
ors, belt wagons end belt conveyor systems, too. It 
was calculated with 7 $ of the appropriate F.O.B. 
price. 

The 

(a) 

(b) 

(cl 

(d) 

(e) 

following supplements have been calculated: 

Freight charges, incl. insurance to Hat Creek 
imported equipment 5 $ 
home production 3.5 % 

Import Duty 15 $ of F.O.B. price 

Provincial Sales Tax: 7 $ of the total F.O.B. 
price + Freight charges + Import Duty 
The Erection Costs were not included in the 
calculation of the Sales%&. 

Erection: 15 $ of F.O.B. price 

Contingencies: 10 $ of total cost erected 
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The schedule of capital costs is shown in Enclosure 
B 2.2. The figures indicated refer to the beginning 
of the relevant years. 
The cost schedule of the bucket wheel excavators 
and belt wagons was calculated under the assumption 
of start up of operation of 

unit I beginning of year - 1 
unit III mid of year - 1 
unit II + IV beginning of year 1 

end that the expenditures are as follows: 

j/3 approx. at date of order 
l/3 approx. during assembly 
l/3 approx. after commissioning. 

The cost schedule for the Belt Conveyor Systems is 
calculated as follows: 

total length in 

year - 1 5 970 m 
year 1 13 810 m 
year 4 16 370 m 

year 16 17 210 m 

commissioning of 

shunting heads year - 1 

distribution 
(slewing) belt year - 1 

conveyor bridge year 11 
hopper cars for 
BWB-system year - 1 

The costs for Civil Works and Ancillary Equipment, 
additionally required are indicated as total costs, 
free Hat Creek. 
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For the determination of the Ancillary Equipment 
Reinvestment the following economic lifetimes were 
used : 

Dozer 15 000 hours 
Front-end loader 15 000 hours 
Cable reel trailer 40 years 
Pipe laying attachments 10 years 
Trucks 2 t 3 years *) 
Pick up truck 3/4 t 1 year *) 

*) Driver operation assumed. This accounts for 
longer lifetime. 
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2.3 OPERATING COSTS 

The total schedule of operating costs is shown in 
Enclosure B 3.1. 
They are sub-divided into the following Cost Centres: 

(a) Bucket wheel excavators incl. belt wagons 
(b) Belt conveyor system incl. truck conveyors 
(c) Ancillary equipment, additionally required 
(d) Ancillary equipment, part time required 
(e) Supervision (Foremen) 

In Enclosure B 3.2 to B 3.5 the above mentioned cost 
c-entres are broken down as follows: 

- operating labour, 
- repair labour, 
- material and supply, 
- other costs and 
- power consumption. 

For the cost calculation of repair labour, material 
and. supply, other costs end power consumption spe- 
cific rates are used which are derived from the ex- 
perience gained in RHEINBRAUN's mines and bearing 
in mind the conditions of the Hat Creek deposit as 
described in Part A of the report. All other rates 
are derived from CMJV Criteria Manual or indicated 
below. 
For cost centres: 

- Bucket wheel excavators incl. belt wagons 
end 

- Belt conveyor system incl. truck conveyors 

the calculation is shown on hand of an example for 
the period of normal operation of 4 bucket wheel 
excavators. The following additional descriptions 
are given: 
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TO point (a): Bucket wheel excavators incl. belt 
wagons 

- Operating labour 

Example: 

'32 Operators x 2 200 h/a x 14.90 $/h = 1.049 mill.$ 
16 Oiler x 2 200 h/a x 13.95 $/h = 0.491 mill.$ 
16 Operators x 2 200 h/a x 13.95 $/h = 0.491 mill.$ 
16 Helpers x 2 200 h/a x 13.40 $/h = 0.472 mill.$ 

2.503 mill.$ 
s========= 

- Repair Labour 

Maintenance time per operating hour of BWE 6.2 
Rate 20 $/h 

Example: 

Scheduled operating time according to the speci- 
fications x actual utilization x specific rate of 
maintenance hours per actual operating hour x 
number of units in operation x hourly labour rate 
= repair labour cost 

4 500 h/a x 0.706 x 6.2 x 4 x 20 $/h 
= 1.576 mill.$/a 

============== 

- Material and supply 

Rate 
plus 1 $ p.a. 

7.37 cts/m3 
of the investment with the except- 

ion of the first IO years of operation and the 
last 5 years of operation respectively. 

Example: 

Total volume (m3/a) x specific rate + 1 $ of the 
investment (total cost, erected) = cost for ma- 
terial and supply. 
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15.544 mill. m3/a x 7.37 cts/m3 = 1.146 mill. $ 
0.01 x (40.22 mill. $ (BWE) 
+ 8.532 mill. $ (belt wagon) = 0.488 mill. $ 

1.634 mill. $/a 
=============== 

- Other Costs 

Rate 

Example: 

0.535 cts/m3 

Total volume (m3/a) x specific rate 
= other costs 

15.544 mill. m3/a x 0.54 cts/m3 = 0.083 mill. $/a 
===s===z===== 

- Power Consumption 

Rate 2.0 cts/kWh 

Example: 

14.950 MWh/a x 2.0 cts/kWh = 0.299 mill. $/a 
====s======== 

To point (b): Belt conveyor system for BWE- end 
shovel/truck operation incl. distri- 
bution point s& central conveyor con- 
trol centre 

- Operating labour 

12 Operators x 2 200 
x 12.40 $/h = 

h/a 

20 Helpers x 2 200 h/a 
x 11.00 $/h = 

0.327 mill. 96 

0.484 mill. $ 

0.811 mill. $ 
------_--_--- -~~~-~---_--- 
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- Repair labour 
Rate: 1.1 to 1.5 maintenance hours per 1 000 m3 x 

km of haulage, average transport distance 
2 400 m for BWE-operation; 850 m from year 
- 1 to year 16 and 1 270 m from year 16 up 
to end for shovel operation 

Example: 
Belt conveyors for BWE-system 
15.544 mill. m3 x 2.4 km x 
1.10 h/l 000 m3 x km 20 $/h = 0.820 mill. $ 
Belt conveyor for shovel/truck 
operation 
12.700 mill. m3 x 0.850 km x 
1.10 h/l 000 m3 x km 20 $/h = 0.237 mill. $ 

1.057 mill. $ 
---- -------- 

- Material and supply 

Rate: 0.612 cts/m3 x km plus 3 $ p.a. of the 
investment with the exception of the first 5 
years of operation and the last 3 years of ope- 
ration respectively 
Example: 
15.544 mil 
0.612 et/m 3. 

m3/ax 2.4kmx 
x km = 0.228 mill. $ 

12.700 mil 
0.612 et/m 3. 

m3/a x 0.85 km x 
x km = 0.066 mill. $ 

36.132 mill. m3/a x 0.03 x $ "1 o,867 mill. %b 

1.161 mill. $ 
===s======== 

- Other costs 
Rate: 10 &s/m3 x km 

*) From the 5 conveyor belt systems installed only 
4 are in operation at any one time 
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Example: 

15.544 mi 1. m3/a x 
0.10 et/m Is 

2.4 km x 
x km = 0.037 mill. $ 

12.700 mill. m3/a x 
x 0.10 &s/m3 x km 

0.850 km 
= 0.011 mill. $ 

0.048 mill. $ 
============ 

- Power Consumption 

Rate: 2.0 cts/kWh 

Example: 

25,000 MWh/a x 2 cts/kWh 0.500 mill. $ 
============= 

To point (c): Ancillary eqtipment, add. required 

For easier explanation all data for the cost cal- 
culation of the ancillary equipment is given below: 

- Operating Labour 

with 3-shift-operation using 4 dozers 
type Cat C 6 c 16 pers. at 2 200 h each 
According to the number of BWE's in operation 
the following number of dozers are employed: 
year - 1 1.5 dozers 
year 1 - 25 4 dozers 
year 26 - 30 2 dozers 
year 31 - 35 1 dozer 

with a 2-shift-operation using 1 fronted loader 
type Cat 950 2 operators at 2 200 h each 

with 3-shift-operation using 2 trucks 2 t 
8 Drivers ) at 2 200 h 
8 Helpers ) each 
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with j-shift-operation using 2 Pick up trucks 
8 Drivers at 
2 200 h each 

Rates: Dozer, Cat D 6 c 13.40 $/h 
FEL, Cat 950 12.40 $/h 
Truck-driver 12.05 $/h 
Truck-helper 11.00 $/h 

- Material and supply incl. repair labour and fuel 

Dozer, Cat D 6 c 15.00 $/h 
FEL, Cat 950 30.00 $/h 
Truck 2t 12 000 $/year 
Pick truck up 10 000 $/year 
Cable reel trailer 2 500 $/year 
Pipe laying attachments 2 300 $/year 

The actual operating hours of the dozers and 
fronted loader are estimated as follows: 

.year dozer, Cat D 6 c FEL, Cat 950 

- 1 2 250 3 000 
1 - 25 1 590 3 000 

26 - 30 1 370 3 000 

31 - 35 1 150 3 000 

To point (d): Ancillary equipment - part time 
required 

The cost calculation for the ancillary equipment - 
part time required - is based on the data given be- 
low for the period year 1 - 25 (4 bucket wheel ex- 
cavators in operation). 
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r Hours 
Per Yew 
I-- 1 

Oozar Cat 0 8 K 

Backhoe Cat 2l5 

Grader Cat 16 G 

Hatertal I Supply 

26.50 174 900 

10.00 5 000 

25.50 12 750 

30.00 6 000 

20.00 4 000 

6.25 2 500, 

7.50 3 000 

5.00 10 wo 

5.00 5 000 

.‘. .  .  .  . . I .  

ll9-r 

3.1 x 2 

223 150 
.*..1.... 

To point (e): Supervision 

Operatl ng Labour 

d/h flvew 

4 5.1x4 

13.40 88 440 

12.40 6 2930 

13.05 6 525 

12.40 2 480 

13.40 2 680 

- - 

12.05 4 820 

12.05 24 100 

m - 

Grease Total 
Truck . 
Persomel 

;c.,. $/9ev 

6 7.3.5.6 

263 340 

11 200 

19 275 

8 480 

6 680 

2 500 

7 820 

34 100 

5 000 

42 000 42 000 

54 000 54 000 

96 000 454 395 

8 foremen x 2 200 h/a x 21 $/h = 369 600 $/a 
========I= 
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3. CONCLUSION 

As described the cost calculations indicated above 
are based on the investigations end the technical 
data of Part A of this report. The essential figure 
for the economical evaluation of the mi 

s 
ing system 

are the specific production costs per m total vol- 
ume which result in 

1.02 $/m3 total volume. 

It should be noted that the cost figure g'ven re- 
fers to the total volume of 441.6 mill. '3 m mined by 
the bucket wheel excavators and that they include 
the respective belt conveyor costs for the operat- 
ion by shovels and trucks from the mine up to the 
distribution point. 

A final evaluation of the costs cannot be given with- 
out the knowledge of the investigations carried out 
by CMJV. Moreover, it is to be stressed that the 
costs given in this report are subject to changes 
end also to the possibilities of optimisation which 
are stated in Part A of this report. 
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