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8.1 

SECTION 8 

MATERIALS-HANDLING 

INTRODUCTION 

I 

handling  systems employed i n   t h e   d i f f e r e n t   a r e a s  of t he  Hat Creek  Project, 
This sec t ion  of the  report   descr ibes   the  var ious materials- 

1.e. mining,  powerplant, waste, and ash  disposal.  These systems  receive 
and d e l i v e r   t h e   d i f f e r e n t  materials to   t he i r   r e spec t ive   des t ina t ions ,  
bearing i n  mind the  environmental   impacts,   the  operational  requirements,  

re1iabi: t i ty of a l l  components. The systems,  described in   Sec t ion  8 . 2  
t h e  c h a r a c t e r i s t i c s  of t h e  material, and c o s t s   a s  well a s   t h e   s a f e t y  and 

"Coal-handling",  and  Section 8.3 "Waste-handling'' ( including "Ash- 
handling").  have  been  developed  by  the  following  groups: 

1 

- 
r 

1 

(1) Mining  and  Waste-handling - Cominco-Monenco Joint  Venture, Simon- 
Carves of  Canada Ltd.,  and B.C. Hydro Mining  Department; 

( 2 )  Powerplant  Coal-handling  and  Ash-handling - Integ-Ebasc0lB.C. Hydro 
Thermal  Engineering  Department. 

pcsints, a re   no ted  below: 
The d i f f e r e n t  materials to  be  handled, and the i r   des t ina t ion  

Coal 

With a range of heating  values,  above  cut-off  grade, 1.e. 

- 

+ 9 . 3  W/kg  (d .c .b . ) ,   contahing  varying amounts of waste materials  such 
as c lays  and  carbonaceous shales not removed separately in t he  mining 
process: This material w i l l  be   del ivered  to   the  s tockpi le   for   blending 
pr ior   to   de l ivery   to   e i ther   the   powerplan t   s i los   o r   the   powerplan t  
storage  area.  

Low-sulphur C U  

Better-quali t ,y  coal from E-zone of the  deposi t ,  w i t h  
lower  sulphur  content, w i l l  be   del ivered  to   the  s tockpi le  areas f o r  
blending,   or   di rect   to   e i ther   the  powerplant   s i los   or   to   the  powerplant  
s torage area. 

8 - 1  



Low-grade Coal 

Generally below cut-off  grade,  i .e. 7 MJ/kg - 9.3 MJ/kg 
(ct.c.b.),  containing  large amounts of waste materials: This  material  
w i l l  be  delivered  to a dry  beneficiation  plant  for  up-grading,  with 
acceptable  material   being  delivered  to  the  stockpiles  for  blending  with 
the  coals  described above. Reject  material   with  high  ash  content w i l l  
be  routed t o  the  waste dumps. Provision  can  readily  be made to   d ive r t  
the re j ec t   ma te r i a l   t o   a l t e rna t ive   u ses   i f  and when these  develop. 

- Waste 

The run-of-mine wastes  can  generally be  c l a s s i f i ed   a s :  

0:: re ta , ining embankments; (2) general  mine waste,   i .e.   clays,   shales.  
( .L)  construction-grade material. i .e.   sands and gravels   for   construct ion 

Mediche  Creek,  for  construction of embankments and dumps. Some waste 
The mater ia ls  will b e  del ivered  to  Houth Meadows, and i n   l a t e r   y e a r s  t o  

materia, ls  w i l l  a l s o  be  required  for  other  construction  requirements, 
i . e .  road  construction. 

Ash 

Removed from the powerplant  as  fly-ash and  bottom-ash: 

- 
T h i s  w i l l  be  delivered  to a  dry-ash  disposal  area in Medicine  Creek. 

With this   range of mater ia ls ,   there  w i l l  be many d i f -  

h ,mdl i rg   p roper t ies  w i l l  be grea t ly   a f fec ted  by Summer and Winter 
fzrent  handling  problems which the  design  has  taken  into  accounc.  Their 

CJnditions;  moisture  contenr.  could also pose  problems. The gradual 
d:velopment of the mine and the phased i n s t a l l a t i o n  of fixed  equipment, 

mant to be  modified  as  experience  proves  necessary. 
s l ch  as; conveyors  and crushers,  w i l l  allow t h e  design of mining  equip- 

* 
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8.2  COAL-HANDLING - 

8.2.1  Coal-handling  System  Requirements 

The  requirements  of  the  Coal-handling  System  are: 

To  provide a reliable  .;upply  of  coal  to  the  powerplant s i l o s  at  a 
consistent  quality,  as  defined in Section 5.2.1. "Powerplmt 
Requirements",  and  at  the  quantities  shown in Table 5 - 6 ;  

To  supply  the  required  daily  tonnage  of  performance  coal,  based 
upon an 18 out  of  24-hour  silo-filling  sequence  at  full  load 
conditions; 

To provide a reliable  .and  readily  available  supply  of  higher 
quality  lower-sulphur  coal  to  meet  the  Meterological  Control  System 
or  plant  upset  conditiaas; 

To  handle  the  clays in the  coal,  bearing in mind  the  climatic 
conditions; 

To allow  for  the  considerable  variation  in  the  run-of-mine  coal 
quality. 

8.2.2  Coal-handling - Design  Criteria 

following  criteria: 

(1) A bulk density  for  conveyor  capacity  calculations  of 800 kg/m3; 

(2) A maximum  slope  for  cgnveyors  of 14'; for  capacity  calculations, a 

The  coal-handling  systems  have  been  designed  to  the 

surcharge  angle  of  25  for  materials,  and a 35  troughing  angle  for 
conveyor  idlers;  all  conveyors  designed to start-up  under  full  load 
conditions. 

0 

(3)  The  Conveyor  Equipment  Manufacturers'  Association  Handbook  for  belt 
load,  friction  factors,  power  calculations,  and so forth. 
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relevant:  sections. 
The individual  conveyor  capacities are discussed  in   the 

8.2 .2 .1  Design  Features 

Many important  design  features  have  been  incorporated 
i n t o  the! system to   handle   the   var ie ty  of mater ia ls  and to  provide  both 
s a f e t y  and r e l i a b i l i t y .  

Further test work on the   mater ia l s  must be  carr ied  out  
before   detai led  engineer ing 3f these  systems  can  proceed.  This is 
discussed  fur ther   in   Sect ion 8.5. 

A l l  chutes.   transfer  hoppers,  and surge  bins will. be 
designed  with  slopes  to  reduce  the  incidence of material s t i ck ing   t o   t he  
walls. Conveyor t r a n s f e r  and  loading  points will be   i n s t a l l ed  on the  
horizontal   wherever  possible,  and  impact r o l l e r s  w i l l  be  incorporated 
f o r  conveyor bel t   protect ion.   Skir tboards w i l l  a l s o   b e   f i t t e d  t:o 

This i s  especially  important on inclined  conveyors  carrying lump mater ia l .  
conveyor t ransfer   po in ts   to   p rovide   for   sa fe  and effect ive  load  control .  

Magnets  and metal de tec tors  will be   ins ta l led   to   p ro tec t  equipment  from 
damage by tramp  metal. 

Dust-control  measures w i l l  include water sp rays   fo r   dus t  
suppression  and/or  dust  collection  systems a t  t ransfer   po in ts .  Open 
conveyors w i l l  b e   f i t t e d  w i t h  dust  covers  where  necessary and prac t ica l .  

mat ic   spr inkler   systems  in   t ransfer   houses  and g a l l e r i e s ,  and f i r e  
hydrantri i n  other areas. The F i re   Pro tec t ion  System f o r  the coal-  
handling in  the  powerplant i s  part  of a comprehensive F i re   Pro tec t ion  
System planned f o r  t he  en t i re  powerplant. This greater system has not 
been  engineered i n  any d e t a i l ,   b u t  i t  w i l l  include,   as  a minimum, 
detect ion and spr inkler-deluge  devices   for   enclosed  gal ler ies  and  under- 

p i l e s .  
ground  conveyors  with f i r e   hydran t s   t o   p ro t ec t  open  conveyors arid stock- 

Fire protectL3n  systems w i l l  consis t   general ly  of auto- 

All stockpi les  w i l l  be  designed t o  minimize  sponcaneous 
combustion.  This w i l l  be  achieved by compacting  dead p i l e s  and ensuring 
t h a t  live p i l e s  are consumed within a shor t  time, usually two weeks. 

Comprehensive cont ro l  schemes w i l l  be i n s t a l l e d   f o r   b o t h  
t h e  mint? and  powerplant  conveying  systems. At t he   i n t e r f ace  of t he  two 
areas ,   spec ia l   care  has  been  taken t o  i n t e g r a t e  t h e  systems. 
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and devices.  These are designed  to   ensure  safe  and re l iab le   opera t ion  
The cont ro l  schemes incorpora te   cer ta in   sa fe ty   fea tures  

of t h e  conveyor  system  and  early  detection of condi t ions  potent ia l ly  
damaging to  the  conveyors  or  associated  equipment,   or  causing  e~rcessive 
s p i l l a g e  of material .  These include: 

(1) Sequen t i a l   s t a r t i ng  and  stopping of a l l  pieces of  equipment: forming 
one l i n e  of t ransportat ion;  

(2 )  Chute-plugging  switches  which  detect  the  blockage of  a  chur:e and 
stop  the  system; 

(3 )  Safety  cords  along  the  conveyors  which  allow  manual  stopping of t he  
conveyor l i n e  in emergencies; 

( 4 )  Side travel switches  which  stop  the  conveyor i n  case of excessive 
off-centre movement  of t h e   b e l t ;  

(5) Low-speed switches  which  stop  the  conveyor in case  the  speed  drops 
below  normal.  These also  prevent   the  s tar t -up of the  preceding 
conveyor u n t i l   t h e  conveyor on which the  switch is i n s t a l l ed   has  
reached i ts  normal  speed; 

(6)  Belt-tensioning  devices  and  controls  to  ensure  that   the  correct 
operating  tension  has  been  reached  before  loading  the  conveyor; 

( 7 )  Overload  protection  devices  for  motors and  conveyor be l t s ;  t h i s  

point  to  minimize overload  hazards; 
f e a t u r e  w i l l  shut  down upstream  equipment a t  a predetermined set- 

(8) Ho:Ldbacks to  prevent  an  inclined  conveyor  from  running  backwards 
under  load; 

(9) Torque-limiting  devices  to  prevent  over-tensioning of t h e   b e l t  
during  start-up. 

8 . 2 . 3  Project  Coal Facilities - Basic  Description 

tb.ree operat ional   areas  shown on Figure 8-1. 
The proposed  project  coal  system  can  be  divided  :hto  the 

8 - 5  



Operation 1: Mining, processing,  blending, and s tor ing,   adjacent   to  
t h e  mine; 

Operation 2: Reclaiming,  loading, and delivery  to  the  powerplant;  

Operation 3: Receiving,  storing,  and  handling a t  the  powerplant. 

Operations 1 and 2 f a l l  under t h e   j u r i s d i c t i o n  o:F t h e  
mine. Operation 3 is  under t h e   j u r i s d i c t i o n  of the  powerplant. 

The three  operat ions are described in d e t a i l  below. In 
tk.e detailed  engineering  phase,   the  engineering  specifications :for a l l  
ha.ndling  equipment w i l l  be  correlated  to  permit  standardization  of  major 
ccmponents  where prac t ica l .  

8.2.4  Coal-handling - Mining  and  Powerplant 

8.2.4.1  Coal-handling - Mining 

cctnsists of two separate  operations.  The operations and t h e i r  main 
As noted  in   Sect ion 8 . 2 . 3 ,  t h e  mine  Coal-handling  System 

ccsmponeats are   descr ibed below. The t o t a l   q u a n t i t y  of  performance  coal 

rflquirement  of 11.64 x lo6 t in Year 13. Figure 8-2 shows the  :system 
tcl be  d,elivered  to  the  powerplant is  331 x lo6  t ,  with a peak  annual 

flow di.agram. The main cont ro l  room f o r   t h e  mine Materials-handling 
S3stem will be  located in t h e  Coal  Surge Bin House. 

(1.) Uning,  Processing,  Blending,  and  Storing  (Operation 1) 

1. Truck Dump Stat ions 

Three dump s t a t i o n s   a r e  proposed f o r   t h e   f u l l   c a p a c i t y  
mining  operations  over  the l i f e  of t he  mine. Located  adjacent I:O the 
inclined  in-pit  conveyors a t  the  Northern end of  the  proposed  mine, t h e  
st:ations,  designed  to  handle a l l  run-of-mine material, w i l l  be   bu i l t  in 
sequence as t h e   p i t  deepens. The f i r s t ,   nea r   t he   su r f ace ,  w i l l  b e  
installed  during  the  pre-production  phase;  the  second in Year 8., approxi- 
mately  half-way down the  incl ine;  and t h e   t h i r d  in Year 20, a t  t he  
bottom of the  incl ine.  Two dump s t a t i o n s  w i l l  normally  operate a t  any 
one  time. 

. 

3 
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A s  shown in Figure 8-3, a dump s t a t i o n  w i l l  consis t  of a 
series of  separate dump pockets,  each  designed  to  handle a separate  
material.. This sec t ion  deal:; only  with  coal;  low-grade coal  and waste 
materia1.s are described i n  Sections 8.2.6 and 8.3, respect ively.  

Coal  loaded i n t o  77-t rear dump haulage  trucks by  10.7 m3 
hyiraul ic   shovels  will be  de.Livered a t  a peak rate of 3.200 t / h   t o   c o a l  
pockets ( M l ,   M 2 )  a t  one of t he  dump s t a t i o n s .  

c o a l  from rear dump trucks.  A 600 mm square  grizzly,   covering t:he 
hopper,   screens  off   oversize  petrif ied wood and  boulders,  which  are 
disposed of by front-end  loader  and  truck. A t  the  planned  production 
rates, two pockets w i l l  be   r equ i r ed .   In i t i a l ly ,   t hese  w i l l  be   i n s t a l l ed  

haulage dis tances  increase,  they w i l l  be re loca ted   to   the  second  and 
a t   t h e  f i r s t  dump s t a t i o n .  Bowever, a s  t h e  mine deepens and t ruck 

t h i r d   s t a t i o n s ,  as required. A third  pocket ( M 9 )  w i l l  be  required when 
t h e  second dump s t a t i o n  becomes operational.   This w i l l  a l low  del ivery 
of c o a l   t o  two dump s t a t ions ,   g iv ing   add i t iona l   f l ex ib i l i t y .  

Each coal  pocket,  with a capacity of 300 t, w i l l  receive 

2. Primary  Crushing 

Run-of-mine coa l  w i l l  be  fed  from  each dump-hopper at  
1.600 t l h  maximum by an  apron  feeder,  which  discharges  the  coal  to a 
rcller !screen  working in conjunction  with a Siebra  crusher. The r o l l e r  

are  crushed by an overhead crushing mechanism. Uncrushable  material, 
screen will allow  coal a t  -200 mm t o  pass through,  while  larger  pieces 

such as p e t r i f i e d  wood, l i f t s   t h i s  mechanism  and passes through t o  a 
st.ort  rejects-conveyor,  which  discharges  the  material  to a s tockp i l e   fo r  
dj.sposa.1 by a front-end  loader and truck.  Coal a t  -200 mm w i l l  be 
discharged  to a t ransfer  conveyor  and de l ivered   to   the  mine  Coal  Conveyor. 
Ti,ble 8.-1 g ives   de t a i l s  of the  conveyors   in   this   area.  

3 .  Mine Coal,  Conveyor 

cord   be l t  and  designed  to  handle 3,200 t /h ,   receives   coal  from the 
transfer  conveyors and d e l i v e r s  it v i a   t h e  Conveyor Drive and Transfer 
House to   the  secondary  screming and crushing  plant. The conveyor 
i n i t i a l l y  will consis t  of one f l i g h t ,   w i t h  two  more ( M 9 A ,  MlOA) being 

ahove.  Table 8-2 gives deta.i ls  of t he  conveyors. I n  the.event of  a 
i n s t a l l e d  in series t o  follcNw t h e  mine development sequence a s  )noted 

bxeakdowu of t h i s  system, a back-up is provided by use of t he  Low-grade 
Coal Conveyor descr ibed  in  Siection 8.2.6. A s  shown i n  Figure 8-4, a 
b:rpass  conveyor (C1) located in t h e  Conveyor Drive and Transfer House 
w : i l l  be used to   de l ive r  coal.  from the  Low-grade Coal Conveyor (IVL8D) t o  
tlle Coal  Transfer Conveyor (C2) and to  the  Screening and  CrushPng Plant.  

The mine Coal,  Conveyor ( M 8 A ) ,  with 1,400 mm-wide s t e e l  

1 
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4. Secondary  Screening  and  Crushing 

Coal  received  from  the mine  Coal Conveyor (M8A). o r  from 
the  Bypass Conveyor (Cl ) ,  is discharged  to a 1,400 mm-wide t r a n s f e r  
conveyor (C2) and del ivered to a set of four  surge  bins,  as shown on 
Figure 8-4. Table 8-3 g ives   de t a i l s  of the  conveyors i n   t h i s  area. A 
ro;:ating  chute will d i s t r ibu te   t he   coa l   f eed ' equa l ly   i n to   t he   b ins .  
Reclaim  from  each  of  the  150  t-capacity  bins a t  1 ,000  t /h  w i l l  be  by 
ap::on feeders  (C3A,  3B,  3C, 3D). Each feeder w i l l  d i scharge   to  a 

Crushing  Plant. The coa l  wK!l be  discharged  from  each  delivery  conveyor 
sc:reen-feed  conveyor (C4A, 4H, 4C,  4D) del iver ing t o  the  Screening  and 

decks of these screens w i l l  b e   f i t t e d   w i t h  50 mm square woven wire 
t o  a two-deck inc l ined   v ibra t ing  screen (C5A.  5B.  5C, 5D). The top 

fi.:ted  with  mild steel  p l a t e  and funct ion as a carrying  deck. 
su::faces t o   c l a s s i f y  by s i z e  a t  50 mm nominal. The lower  deck will be 

Screen  overflow w i l l  be  discharged  to an impact-type 
crusher (C6A.  6B.  6C. 6D), s ized  to   handle  up t o  350 t / h   fo r   r educ t ion  

crusher  product. The  -50 mm coal  w i l l  g r a v i t a t e   t o  a two-way chute   for  
t o  -50 mm. Screen  underflow w i l l  be  carried  forward  to  blend  with  the 

d i l e r s i o n   t o   e i t h e r   o f  two p a r a l l e l  conveyors (C7A, 7B). One of these 
two conveyors w i l l  a l so   rece ive   coa l  from the  low-grade c o a l   f a c i l i t i e s  
de:scribed i n  Section 8.2.6. 

These  conveyors  transfer  to a second p a i r  of conveyors 
(C3A, 8X), which  then  deliver  the  coal  to  the Sampling House. A. fur ther  
t r ,msfex  of the   coa l   to  a t h i r d  pair of conveyors (C9A,  9B) w i l l  occur 

c o , ~ l   t o   t h e   S t o c k p i l e  Conveyor (C10) in  the  Blending/Storage Yard, o r   t o  
i n   t h i s  house.  Either of t h i s   t h i r d   p a i r  of conveyors w i l l  de l iver   the  

tha  Recl.aim/Bypass  Conveyor (C12) i f   t h e   c o a l  i s  t o  b e  de l ivered   d i rec t ly  
to   t he  Flowerplant. 

The provision of four  separate  screening and crushing 
lines artd a second  conveyor  :tine t o   t h e  Blending  Stockpile Area ensures 
maximum r e l i a b i l i t y .  

5. Blending/Storage Piles 

The purpose of the  Blending/Storage System is two-fold: 

received from the  mine;  and (2) to  provide a surge  capacity  in  the  f low 
(1) t o  smooth out   the  short- . tenn  var ia t ions  in   the  qual i ty  of coal  

of coa l  from the  mine i n  case of breakdown of t he  Overland Conveyor t o  
the  powerplant  or  powerplant  problems. 

The crushed  coal, a t  -50 mm, from the  crushing  pl.ant  or 

off  grade of  9.3 U/kg  (dry  basis)   to   about  22.0 XJ/kg. The average 
low-grade coal   beneficiat ion  plant ,  w i l l  vary i n   q u a l i t y  from the  cut-  

t 
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q u a l i t y  of the  coal   to   be  del ivered  to   the  powerplant  w i l l  be 18 MJ/kg. 
Therefore,  the  blending  system  selected must be  capable of producing 
performance  coal. The qua1it:y of coal   del ivered  to ,  and reclaimed from. 

Section 8 . 2 . 8 .  This w i l l  a l low  the mine coal  production  schedule  to  be 
the   b lending   p i les  will be  continuously  monitored, as descr ibed  in  

adjusted  to  ensure  the  delivery of performance  coal  to  the  parerplant.  

loca t ion  of the   b lending/s torage   p i les ,  and a study  to  determine  their  

requirements  to  eliminate  unnecessary  duplication of f a c i l i t i e s ,   p r o v i d e  
loca t ion  was carr ied  out .  The study  considered  the  powerplant  storage 

a ::eliable supply,   furnish  operational  control,   ensure  efficiency of 
operation.  and meet environmental  standards. 

Severa l   fac tors  were considered i n   s e l e c t i n g   t h e  s i ze  and I 

stockpi1,e s i z e  to   sui t   the   predicted  blending  requirement   for  t h e  
va:rying q u a l i t i e s  of coa l  and on mine dust,  were a lso   t aken   in to  con- 
s iderat ion.  The loca t ion   s e l ec t ed   fo r   t he   p i l e s  is ad jacent   to   the  mine 
mouth i n .  an  area  that   has  room f o r  expansion. 

Earlier s tudies  by the  Cominco-Monenco Joint  Venture on 

8-5, comprises two regular  blending  piles,   each  with a maximum 3110,000 t 
ca?aci ty .  Each p i l e  will be  equal  to  about  one  week's  supply of perfor- 
maxe  coal   for   ful l - load  operat ion of the  powerplant.  Normally,  one 
p i l e  i s  being  bui l t   whi le   the  other  is being  reclaimed. 

The se lec ted  :layout of t h e   f a c i l i t y ,  as shown on Figure 

The opera t ing   s ize  of the   b lending   p i les  will vary 
ac-ordirrg t o   t h e  long-term  and  short-term  coal  forecasts of t he  power- 
p l m t .  These  forecasts  enable  the mine to  schedule  coal  production and 
blending  pile  construction  accordingly.  Spontaneous  combustion  hazards 
w i l l  also  be  reduced by such  planning  and  scheduling. The s i z e  of t h e  
pi les  w i l l  a l so   vary   in   the   ear ly   years  of operation as the  powerplant 
construction proceeds t o  full production from the  four  generat1n.g  units, 

during t:hese periods is assured by varying  the  pile  construction  technique, 
i.e. from 500 MW t o  2,000 MW. Qual i ty   cont ro l  of t h e  c o a l   i n  t h e  p i l e s  

as   given in Section 7 . 6 . 3 .  

The size and configuration of t h e   p i l e s  is influenced by 
the spac:e l imi ta t ions  of the s i te  and the   s e l ec t ion  of 300,000 t a s  t h e  

of the  required  equipment, and the   s tockpi le   e f f ic iency ,  which 1 s  deter- 
s ize  of a blending  pi le .  Other f ac to r s   i nc lude   t he   s i ze  and a v a i l a b i l i t y  

mined by t h e   r a t i o  of p i le   l ength   to   wid th .  The s e l e c t i o n  of the 
blending method is influenced by the  method i n  which a p i l e  is d.cposited 
and reclaimed. The Windrow Method, a s  shown on Figure 8-5 ,  has  been 
selected  over   the Chevron Method. a s   t he  most s u i t a b l e   f o r  Hat C:reek. 
The Windrow  Method gives   bet ter   b lending  eff ic iency by reducing  par t ic le  
segregation and reduces  dustlng  potential .  
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stacker   receiving  coal  a t  3,2QO t / h  from the  Central   Stacking Conveyor 
(C l l ) ,  l , ,400 mm wide, v i a  a t rave l l ing-be l t   t r ipper .  The l u f f i n g  boom 
w i l l  deposi t   the   coal  by the Windrow Method. Normally, t h e  stacker 
c o n s t h c t s  a p i l e  of 100 windrows, but is designed  to  construct a p i l e  
of 200 windrows. The stacker  has i t s  t ravel l ing  speed  control led by a 
weigh scale, and is  in other   respects   automatical ly   control led.  This 
enables windrows of uniform  cross-sect ion  to   be  bui l t ,  which  allows 
maximum use of the  s torage  space and gives   bet ter   assurance of qual i ty .  
T a b l e  8-.3 g i v e s   d e t a i l s  of t h e  conveyors in the area. 

The system w i l l  use a slewable,  luffing,  rail-mounted 

The s t acke r ,   a f t e r   bu i ld ing  one p i le ,  slews through 180° 
anc. i s  able to   begin  bui lding the o t h e r   p i l e   w i t h  a minimum of dalay. 

Major specif ic ,a t ions of the  s tacker   are:  

Capacity 
Boom length 
Slewing arc 
L i f t i n g  height: 

- 200 minimum 
- 18 m 

Travelling  speed - 3 t o  30 m/min. 

Normally, a l l  c o a l   a r r i v i n g  from the mine would pass 
th::ough the  Blending/Storage System af te r   c rush ing .  However, a s  de- 

de.Livery to  the  powerplant of low-sulphur coa l   to  meet MCS conditions  or 
s c i b e d  i n  Section 8.2.7,  a bypass w i l l  be  provided to   a l low  d i r ec t  

to  replenish  low-sulphur  storage  stockpiles a t  t h e  powerplant. 

- 3,200 t / h  - 55 5 

have  bean  incorporated  into  the  Blending/Storage System. A s  shc'wn on 
Figure 0-5, t h e   p i l e s  w i l l  be  specially  contoured and or iented t o  
minimize  dusting  potential,  #:onsidering  the  prevailing wind d i rec t ions ,  
i .e. in a North-East - South.-West d i rec t ion .  A specially  constructed 
berm along  the  Southern  edge of t h e   p i l e s  will provide a windbreak. A 
dust-suppression system using water guns w i l l  also be   i n s t a l l ed .  The 

reduce dusting in the  stacking  operation, and a l l  t ransfer   po in ts  on t he  
s tacker  discharge boom w i l l  b e  equipped  with a te lescopic   chute   to  

system will be  equipped  with  dust-suppression equipment. 

As recommended in t h e  CEtTV Dust  Study,  certain  features 

b lending/s torage   p i les  would not  be  compacted.  Provision would b e  made 
f c r  compacting if  this  should  prove  necessary  to  prevent  spontaneous 
cc'mbustion. 

Normally,  because of the   shor t   res idence  time, t h e  
. 

I 
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(2: Reclaiming,  Loading,  and  Delivery  (Operation  2) 

I. Reclaiming  and  Loading 

To ensure  the  del ivery of  performance  coal in the   des i red  
quiintities  to  the  powerplant,,   close  co-ordination w i l l  be  required 
becween powerplant  and  mine  operations. The powerplant  requirements  for 
c o d  of performance  quality will be  advised in advance,  according  to 
short-term  and  long-term electricity  production  schedules.   Accurate 
fo:recasting of coal  requirements is  necessary  to  enable  the mine t o  

Bhnding; System. 
schedule,  production of the  required  quantity and q u a l i t y  of coa l   to   the  

The Reclaiming  System  consists of a single  rail-mounted 
but-ketwheel reclaimer  with a r e v e r s i b l e   s h u t t l e  conveyor. The reclaimer 

of the   p i le   to   the   bucketwheel  moving across   the   face  a t  the   foo t  of t h e  
is  also equipped  with a moving rake which moves the   coa l  down the  face 

p i l e .  The rake   a ids  in the  blending of the   coa l  and al lows  for  a safer 
operation, i.e. i t  does  not allow undercutting of t h e   p i l e .  As shown on 
Figure 21-5, the  reclaimer  reclaims  blended  coal  from  one p i l e ,  feeding 
i t  t o   t h e  Reclaim/Bypass Conveyor (C12) on the  South  s ide of  the! Blending/ 
Starage Yard. After reclaiming  one  pile,   the  reclaimer  travels  back  to 
the  Eastern s i d e  of the  yard,  where a t r anspor t e r   ca r   t r ans fe r s  i t  t o  

power supply ,   the   Shut t le  Conveyor will be  reposit ioned and its d i rec t ion  
t h e   o t h e r   p i l e  which the   s tacker   has   bu i l t .  After reconnection of t h e  

of travel reversed. 

reclaimed  coal  being  fed  to  the  other  1,400 mm-wide reclaim  conveyor 

c o l l e c t i n g  conveyor (C14) 1,400 mm wide  feeding  the  Overland  Coal 
(C13) on the  Northern  s ide of the  yard,  which w i l l  de l iver  i t  t o  a 

Conveyor. Stacking  operations w i l l  then resume t o   r e b u i l d   t h e   f i r s t  
pi le .  

Reclaiming  operations w i l l  then recommence, with  the 

The reclaimer  has a maximum capacity of 3,000 t / h .  
N c ~ r m a l  .Elow t o  the powerplant is 2,500 t/h,   based upon f i l l i n g  !:he 
pc'werpl.ant s i l o s  f o r  18 out  of 24 hours. When necessary, t h e  reclaim/ 
d d i v e r y   f a c i l i t i e s   c o u l d  be operated a t  up to   3 ,000   t /h   to   s lmdta-  
neously f i l l   t h e  powerplant s i l o s  and rep len ish   the  dead s tockpi le  a t  
the  powerplant  after  prolonged  outage of the  Reclaim/Delivery System. 

The most  important  features of t he  reclaimer a re :  

- t rack  mounted with  reversible  operation; 

- bridge  span  between  tracks - 51  m; 
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- number of  buck.etwheels - 1; 

- capaci ty  - var iab le  from 3,000 t / h   t o  500 t /h .  

c o n s i s t s  of a portable  conveyor  supplied  with  coal  from  front-end 
loaders and  dozers,  which wi3.1 be  supplied  from mine operations.  The 
c o d  is de l ivered   to   the  Reclaim Conveyor v i a  a hopper. 

An emergency  back-up  system is also  provided. This 

2.  Overland Conveyor 

A s i n g l e  conveyor in f o u r   f l i g h t s  (C15,  C16, C17, and 
powerplant  Receiving Conveyor 1) c a r r i e s   c o a l  from the  reclaiming area 

co.cd bel t ,   normally  operates  a t  a capacity  not  exceeding 2,500 t / h ,  
t o  a Main Transfer House a t  the  powerplant.  This  conveyor, w i t h  steel 

ba:3ed upon an 18-hour s i lo-f i l l ing  sequence.  The maximum design  capacity 
of t h e  Overland  Conveyor,  however, is 3.000 t /h  to  replenish  powerplant 
st 'Jckpil.es as well a s   de l ive r  2,500 t/h  to  the  powerplant  si los.   Tables 
8-3 and 8-7 g i v e   d e t a i l s  of !:he conveyor f l i g h t s  and  Figure 8-6 shows 
thn  laycut. 

f i l l   s e c t i o n s  t o  suit   the  land  contours.  Adequate clearance is provided 
to  permit  clean-up of sp i l lage .  It passes  underneath  the  project   access 
road i n  one  location. A 5 m-wide road  allowance is included  alclngside 
the  conveyor for   inspect ion .and maintenance. 

The conveyor i s  mounted near  ground level, w i t h  cut  and 

The conveyor fs covered  to  prevent  dusting  and, i.n 
ce r t a in   a r eas ,  a t o t a l ly   enc losed   ga l l e ry  may be  used,  e.g.  where  deep 

cluded i n   t h e  capital  cos t  O E  t he  conveyor. 
snowdrifts  can  occur. An allowance  for  such  enclosures  has  been  in- 

conveyors  has  been  carried  out. However  many overland conveyor:; a r e  
provided,  there is s t i l l  a risk tha t   the   coa l   supply  may be  interrupted. 
Tk.erefo:ce. as an  insurance, a minimum supply of  14  days'  coal at: con- 
t inuous  full- load  conditions will be stored  in   the  powerplant   s torage 
yard. This s t o r a g e   f a c i l i t y  is descr ibed  in   Sect ion 8.2.4.2. This 
auount (of s torage is suf f ic ien t   to   main ta in   opera t ion  of the  powerplant 

m m t  of  one  conveyor b e l t .  
fc 'r   the  longest  predictable  major breakdown, 1.e. the  complete  replace- 

A scudy of the  r e l i ab i l i t y  of a number of overland 

Based on this  reasoning, a single  overland  conveyor  has 
bcen  selected. The provision of four   f l igh ts ,   wi th  a change i n   d i r e c t i o n  
oc:curring a t  the  end of t h e   f i r s t  and t h i r d   f l i g h t s ,   a l l o w s  a conser- 
vative  route  for  the  conveycr  l ine  to  be  chosen. This r e s u l t s  :Ln 
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shallower  inclines  for  the  conveyor and access roads compared wi.th a 
di:rect  route,  minimizes  contact  with  the  highway, and reduces  bel t  
tensions,   to   a l low  select ion of proven be l t s   g iv ing   be t te r   assurance  of 
r e l i a b i l i t y .  

8.2.4.2  Coal-handling  System - Powerplant  (Operation 3) 

General 

The powerplant  Coal-handling  System  includes: 

(1) A fac i l i t y   fo r   r ece iv ing   t he   d i scha rge  from the  Overland Conveyor 
System; 

( 2 )  A S i l o - f i l l i n g  System t o  de l ive r   coa l   t o   t he   s i l o s  above the 
pulver izers  from the  Overland Conveyor o r  from  powerplant  storage; 

( 2 )  Powerplant  storage and r ec l a iming   f ac i l i t i e s .  

re:quirements, are assembled i n  the  Station  Design Manual (SDM) ,compiled 
by the  powerplant  consultant,  Integ-Ebasco. 

Powerplant  coal-related  design  data,  including  coal 

coal  required by fou r   un i t s  a t  f u l l  load   for  24 hours. 
In 18  hours ,   the   Si lo-f i l l ing System would provide  the 

Sunrmary of  Components 

The main components of t h e  powerplant  Coal-handling 
System, i n  addition  to  the  Receiving Conveyor (1) from the  powerplant 
pcrimeter,  are: 

(:L) The Main Transfer House, including a 600 t surge  bin and crushers 
for   f rozen  coal ;  

( 2 )  Cc,nveyors 4A and 4B from Main Transfer House to  Surge  Bins 1 and 2; 

( 3 )  Surge Bins 1 and 2 i n  the  Auxiliary Bay; 

( 4 )  Feeders and  conveyors  ?or  transfer from  Surge  Bins 1 and 2 t o   s i l o  
conveyors; 
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Silo conveyors; 

Silos; 

Stocking-out  Reclaiming Conveyor 18; 

Stacker-reclaimer  and  I . ive  storage  facil i ty;  

Dead-storage f ac i l i t y ,   mob i l e  equipment,  and  emergency  reclaim 
f a c i l i t i e s ;  

(1.0) Powerplant  coal-handling  control  facil i t ies;  

(1.1) Powerplant  coal-handling  sampling/testing  facil i t ies.  

d::agrammatically as p a r t  of t he   ove ra l l   p ro j ec t   coa l  system. 
Figure 8-1 shows the  parerplant  Coal-handling System 

the  plot   p lan  of   the  powerplant ,   Figure 8-8. 
Major f e a t u r e s  of the  coal-handling  layout are shown on 

Figure 8-9 shows the  detai led  coal-handl ing  diagram  for  
the  powerplant. 

powerplant  Coal-handling  System. 
Table 8-7 lists the  conveyors and bel t - feeders   for   the 

Description of Components 

A descr ip t ion  of the  powerplant  Coal-handling System 
follows : 

1. Fina l  Fl:.ght of t he  Overland Conveyor 

The Receiving Conveyor (1) a t   t h e  powerplant is an 
e:ctensi,on  of  the  Overland Conveyor and operates as p a r t  of that  complete 
system.  This  conveyor (1) :is a single,  covered  belt,  above  ground, and 

OJerland Conveyor System  be unavai lable   for  any  reason, it does  not 
running, NorthjSouth on t he  East s i d e  of the  cooling  towers.  Should  the 

pceclud,e  operating  the  remainder of the  powerplant  Coal-handling System 
or prevent  the  supply of coal   to   the  s i los ,   because  the  powerplant   has  
storage  under i t s  d i r ec t   con t ro l ,  as described in items 9 and 10. 

(1) are.: 
Capacities of! t he  Overland Conveyor  and Receiving Conveyor 



Normal m a x i m u m  2,500 t / h  

Peak capacity 3,000 t / h  

Normally,  the  Overland Conveyor w i l l  empty before  being 
scopped.  Should  the  coal on the  Overland Conveyor  have to  be clumped, 
t:xe s i lo  i n  the  Transfer  House is used. The Overland Conveyor can  hold 
a'hout 900 t. Excess coa l  w:L11 be dumped v i a   t h e  Excess  Discharge 
Conveyor (17) to   t he  ground. 

2. Main Transfer House 

This  Transfer House is the  main coal   receiving and 
d ts t r ih t t ion   po in t   for   the   powerplan t .  I t  w i l l  contain  a 600 I: surge 
b in  and transfer  conveyors  €or  normal  delivery of coal  to  the  powerplant 
silos o r ,  when des i r ab le  o r  necessary,  to  the  powerplant Stora5:e  System. 

speed inlet   feeders,   are  included  for  recrushing  frozen  coal  reclaimed 
from the storage areas   in   Winter ,   i f  and when necessary.  Screens may be  

a l t e rna t ives .  Normally,  the  crushers  are  bypassed.  Protective  devices 
included  ahead of the   c rushers   a f te r   a   fu l l   eva lua t ion  of crusher 

such  as  metal detectors   are   provided.  

Two 100Z-capacity  frozen lump crushers,  w i t h  variable- 

and f i re-protect ion facilities. 
The Transfer House is heated and includes  dust-control 

3. Powerhouse  Conveyors ( 4 A  and 4B) 

Two 2.500 t / h  incl ined Powerhouse  Conveyors ( 4 A  and 4B), 
housed i n  a common enclosed and heated  gallery,   carry  coal from t h e  Main 

Powerhouse. These conveyors  enter  the Powerhouse between Boilers 1 and 
Transfer House to  the  Surge B i n s  (1 and 2) in t h e  Auxiliary Ba:y of t h e  

2 .  Normally,  one  conveyor operates  and the  other  is on standby. 

4 .  Powerhouse  Surge Bins and Transfer Conveyor:3 

Surge Bins (1 and 2),  each of 100 t capaci ty ,   are   located 
respect ively between Boilers  1 and 2 and Boilers 3 and 4 i n  this Auxiliary 
E,ay. :Surge Bin 1 is fed   d i rec t ly  from t h e  Powerhouse  Conveyor:s ( 4 A  and 
LB). :Surge Bin 2 is fed from the Powerhouse  Conveyors ( 4 A  or  4B) by  two 

fed by e i t h e r  of the  incl ined Powerhouse  Conveyors ( 4 A  o r  4B) i n  con- 
;..500 t /h   Transfer  Conveyors (5A and 5 B ) .  Normally, the  surge  bins   are  

junct ion w i t h  e i t h e r  of Transfer Conveyors (5A or  5B). 

U 
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m 5 .  Powerhouse Surge Bin Outlet  Feeders and  Convgyors 

Discharge  from  the Powerhouse  Surge Bins ( 1  and 2) is by 
variable-speed  discharge  feeders and  manually-operated  gates. The 
feeders  supplying  the  adjacent s i l o  conveyors  feed  direct. Those 
supplying  the  outer  si lo  conveyors  feed t o  400 t /h   Intermediate  Conveyors 
(6A, 6B, 7A, and 7B). For  each  conveyor  there is  a standby of equal 
capaci ty .  

6. S i l o  Conveyors 

s i n g l e  s i l o - f i l l i n g  conveyor (10A/B, 11 A/B,  12  A/B. and 13 A / B l  of 
Over the  row of fou r   s i l o s  on each  side of each  boi ler ,  a 

capacity 400 t / h  each de l ivers   coa l   to  a t r ave l l i ng  t r i p p e r ,  wh:lch f i l ls  
t h e   s i l o s .  

coal  demand for   ful l - load  boi ler   operat ions  can be  completed i n  18 hours 
o u t  of a 24-hour period, is tentat ively  planned  as  t h e  operating mode. 
However:, the  system  design is f l e x i b l e  and allows  continuous  fi.lling 
with  varying  boi ler   loads.  

Simultaneous f i l l i n g  of a l l  rows of s i l o s ,  so t ha t   da i ly  

Individual  s i l o s  a r e   f i l l e d  on a "layering"  basis.  

The s i lo - f i l l i ng   ope ra t ion  i s  automated t o  a reasonable 
degree,  but i s  under  constant  supervision from the  coal-handling  control 
panel, from  which the f i l l i n g  r a t e  can be  manually  adjusted. 

the   bo i le r   cont ro l   pane ls .  
Key signals  (e.g.  low silo-level  alarms)  are  replsated  in 

7. S i lo s  

Eight  si los,   four on each  side,  are  provided  for  each 
b c i l e r .  Each s i l o  feeds one pulver izer .  The silos each hold u? t o  
e ight   hours '   capaci ty   for  one pu lve r i ze r   a t   fu l l   l oad  w i t h  performance 
cca l .  Normally.  seven mills ca r ry   fu l l   l oad .  S i l o s  a r e  of c i r c u l a r  
cc'nstruction, with conical  bottoms of stainless s t e e l  w i t h  a 78" slope. 
Henual : g a t e s   a r e   f i t t e d   a t  each s i l o   o u t l e t ,  and provision is  made f o r  
emptying t h e  s i l o   con ten t s  i n  an emergency. 

The silo gate,s, downpipes. feeders ,  and emergenc'y emptying 
chutes  ,are  part of t h e   b o i k r .  

(1 
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8. Stockinpout Conveyor 

A  single 2,500 t/h  conveyor (18) feeds  from  the ]%in 
Transfer  House  to  the  live  storage  area. It discharges  to  the  :;tacker/ 
reclaimer. 

m 

1 

would  be  made  of  enclosing  this  conveyor  along  with  the  live  storage 
pile  (see  below). 

Conveyor (18) is tentatively  of  the  open  type. .4 study 

9. Stacker/Reclaimer - Live  Storage 
The  base  scheme  includes  a  live  storage  pile  of up to 2% 

days' supply  at  full  load  (about 100,000 t) in  two  sections. This 
er.sures  that  the  powerplant  has  performance  coal  and  low-sulphur  coal 
djrectly and promptly  reclaimable  to  assure  continuity  of  power  pro- 
dwtion at  all  times,  including  short  interruptions  in  the  coal  supply 
from  the  nine. 

ir. readiness  for  coal  switching  for  the  MCS. 
Lower-sulphur  coal is stored  at  one  end  of  the  live  pile 

at.  up t'o 2,500 t/h on the  lfve  storage  piles  adjacent  to  the  track. 
A travelling,  rail-mounted  stacker/reclaimer  stacks\coal 

The  live  storage  piles  are  reclaimed  regularly to  avoid 
spontaneous  combustion. 

bucketwheel on the  stacker/reclaimer.  Alternatively,  a  bottom-reclaim 
system  .with  ploughs  may  be  used.  Reclaim  capacity  is 2,500 t/hu 

Reclaim  from  the  uncompacted  live  storage  piles  is  by  the 

reasonable  period,  the powerplant  could  directly  reclaim  dry coal 
The live storage  pile  may  be  roofed so that,  for a 

rt!gardless  of  climatic conditions. 

10. Dead  Storage 

Adjacent  to  the  live  storage  area,  a  compacted  dead 

could  be  built.  This  would  allow  the  powerplant  to  be  self-sufficient 
st:orage  pile  of  approximate1.y 30 days'  capacity  at  full  station  load 

mine  were  to  occur.  The  dead  storage  would  be  compacted  to  avoid 
for  a  reasonable  period  if a major  interruption in coal  supply  from  the 

spontaneous  combustion. Th:.s storage  would  be  built  by  mobile  equipment 
taking  coal  from  the  live  storage  area. A minimum  of 14 days'  supply  in 
dead  storage is proposed. 
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Reclaim would be by mobile  equipment t o   t h e  l ive s torage  
reclaimer. Emergency reclain hoppers  and  conveyors  are  also  included. 

The powerplant  Coal-handling  Plant is designed so t h a t  

rece iv ing   coa l  and f i l l i n g   s i l o s  a t  t he  normal rate of 2,500 t / h .  
l i v e  or  dead storage  can  be  rebuilt   following heavy  usage,  while  also 

Accordingly,  the  Supply System (operation 2)  w i l l  have a maximum capacity 
of 3,000 t /h .  

P a r t  of t h e  dead  storage  area would be  stocked w:i.th 
lower-sulphur  coal  required  for MCS operation. 

I t  is an t i c ipa t ed   t ha t ,   i n   add i t ion   t o   g iv ing   t he  power- 
plant   operators  an assured  supply of c o a l  a t  a l l  times and  rapid  re t r ieval  

used t o  ease temporary  operating  problems  which may arise from d i f f i c u l t  
of lower-sulphur  coal,  the l ive and  dead s t o r a g e   f a c i l i t i e s  may a l s o  b e  

coa l   qua l i ty   o r   o ther   opera t iona l   fac tors .  

11. Other  Powerplant  Coal-handling  System  Features 

Many items of de ta i led   engineer ing   re la ted   to   the   coa l  
system will be  performed i n   t h e   f i n a l   d e s i g n   s t a g e ,   p a r t i c u l a r l y   a f t e r  
the  major   boi ler  and  coal-handling  equipment is ordered. 

Par t icular ly   important  are: 

(1) The bas ic   cont ro l  and instrumentation scheme, including  the  neces- 
sary  sampling  and t e s t i n g  f a c i l i t i e s ;  

(2 )  Environmental   protection  (e.g.   dust   control,   noise  control) .  

8.2.5 Coal  Svstem  Operation 

General 

Detailed  operating  regimes  for  the components of t h e  
project  coal  system  can  only be f i n a l i z e d  when engineering has  advanced 
in to   t he   de t a i l ed   s t age .  However, the  basic  operational  concep'ts   are:  

(1) Power product ion  for  t h e  next  period  (say  one month) w i l l  be 
planned  ahead; 
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The coal requirements wf11 be  determined  and communicated t o  both 
powerplant  coal  operators  and  to  the  mining  operation; 

Mine production w i l l  be  scheduled  to  construct  one  blending  pile,  
while   coal   f rom  the  other   pi le  is reclaimed  and  delivered t o  t h e  
powerplant; 

When a new blending   p i le  is complete  and t h e   o t h e r   p i l e  is reclaimed, 
the  s tacker   and reclaimer are interchanged  and  the  process  repeated; 

In normal opera t ion ,   coa l   de l iver ies  w i l l  be  balanced to  powerplant 
consumption; 

Sampling  and q u a l i t y   c o n t r o l   f a c i l i t i e s   i n   o p e r a t i o n s  1 anti 2 will 
monitor  delivered  quali ty.  The powerplant w i l l  a l s o  sample q u a l i t y  
of c o a l   d e l i v e r e d   t o   t h e   s i l o s ;  

Tho b l end ing   p i l e s   ac t  as a surge  between  the mine  and the  Overland 
Conveyor,  and the  powerplant  stockpiles  provide  surge  capacity 
between the  Overland Conveyor and t h e   s i l o s .  This allows  reasonable 
f l e x i b i l i t y   t o  maintain e f f i c i e n t   o p e r a t i o n s   i n  a l l  areas d e s p i t e  
temporary  imbalance. 

Planning  has  recognized  that  there may be s h o r t   ~ ~ e r i o d s  - 
of  emergency when the   quant i ty  and q u a l i t y  of the  supply of coa:L t o   t h e  
powerplant  does  not meet the  requirements of the  powerplant.  Table 8-9 
lists some of t hese   poss ib l e   s i t ua t ions  and typical  corresponding 
correct ive  act ions.   Strategical ly   placed  s tockpi les   are   integrated  with 

with  emergencies  without a f f ec t ing   e l ec t r i c i ty   p roduc t ion .  
t he  mining  and  powerplant operations.  This  provides a means of dealing 

- 

coal   operat ion,  is t o  e n s u r e   r e l i a b i l i t y  of power production, w:lth coa l  
of adequate   quant i ty   and   qua l i ty   ava i lab le   a t   a l l  times. 

The overriding  concept i n  operation 3,  the  powerplant 

Coal-handling  Control System 

The instrumentation and control  of t he  powerplan):  system 
w i l l  be   cen t ra l ized  on a separa te   pane l   loca ted   in   the  main conl:rol room 
of Generating  Units 1 and 2 i n   t h e  powerhouse. Further  considelration 
w i l l  b e  g iven   to   the   loca t ion  of a separa te   pane l   in   the  Main Transfer 
Hcuse f o r  remote  control of t h e   s t o r a g e   f a c i l i t i e s .  A programmable 
l c g i c   c o n t r o l l e r  will be  used f o r   t h e  Coal-handling  System  because of 
i t s  f l e x i b i l i t y  and s u i t a b i l i t y   f o r  program  changes.  This may be 
ia.tegra.ted  with  the  powerplant  process  control  computer. Program 
ckanges w i l l  be   avai lable   to   sui t   var ious  layer ing  techniques  required 
f c r   t h e  mixing of coa l  i n  t h e   s i l o s  and t o  change s i l o - f i l l i n g  programs 
when handling  free-flowing OK sticky  Coals.  



The objec t ives  of the  Control System are:  

(1) To provide  an  automatic  Silo-fi l l ing System in which t h e  r a t e  of 
f i U  and s i lo   l eve ls   can   be   var ied   to  meet predetermined  powerplant 
coal  demand, short-term  adjustments,   handling  abil i ty of the coal ,  
and a v a i l a b i l i t y  of the  coal-handling  equipment; 

(2 )  To provide manual s e l ec t ions  and ind ica t ions  so t ha t   t he  system  can 
be  operated  manually; 

(3) To provide  operational  protection of the Coal-handling  System. 

Silo feed   ra tes  are based on uni t   load ,  and silo operating 

s i lo-f i l l ing  requirements .  The readout from the b e l t  s c a l e  on the   third 
leve ls   a re   ad jus ted   to  s u i t  t h e  f low  charac te r i s t ics  of the coal.  and 

f l i g h t  of t he  Overland  Conveyor is ava i l ab le  in the  powerplant  control 
rcom t o   a s s i s t  the  opera tors   in  sett ing  the  loading  sequence. 

Intermit tent   operat ion of t h e  mine Reclaim Sys ten  and 
overland  conveyors will b e  avoided. 

Coal  delivere,d  from  the mine is normally  directe 'd  to  the 
b c i l e r  house s i l o s .  When ha,ndling  free-flowing  coal  after t he  s i lo s  a r e  

01' inst ,cuct   the  mine to   s top  del ivery.  
fi.lled,  the  powerplant  opera,tors may d iver t   the   coa l   to  their s tockpi les  

The parerplant  Coal-handling System  comprises  several 
sub-systems,  each  connected in independent  series,   as  described i n  items 
1 t o  6 'below. 

The coal-delivery  sub-system from t h e  mine, t h e  power- 

Main Transfer House Surge B i n .  Each one is connected i n  independent 
plant ,  and normal and emergency reclaim  systems,  discharge  coal t o  t h e  

above the  surge bin.  The b in  in t h e  ?lain Transfer House provides su rge  
ser ies ,   wi th  plugged  chute  controls i n  their   discharge  chuces  located 

capac i ty   for   the  above  systems. 

Surge Bins 1 and 2 in the  Auxiliary Bay provide  surge 
u tpac i ty   for   the  Powerhouse  conveyors  fed  from  the Main Transfer House. 

coal  from the  Surge Bins (1 and 2)  t o   t h e  s i l o s .  
An independent  system f o r  each row of four s i l o s  de l ive r s  

the overland  conveyors by a  plugged  chute  detector below the   var iab le  
The powerplant  stockout  sub-system is interlocked w i t h  

s p l i t t e r   i n   t h e  Main Transfer  Souse. 
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All sub-systems  interlocked  in series a r e  provide,d  with 

conveyor i n  s e r i e s   a u t o m a t i c a l l y   s t o p s   a l l  conveyors  upstream'of  the 
timers fo r   s equen t i a l  s ta r t ing .  I n i t i a t i o n  of any s top   cont ro l  nn any 

conveyor!3 on which the  s top i s  made. 

1. Overland  Conveyors to  Surge  Bins  in Main Transfer House 

Receiving Conveyor (1) is part of t h e  Overland Conveyor 
System,  which is interlocked  with  the  high-level  chute  control in the 
Main Transfer House. I n i t i a t i o n  of any s top of the   cont ro ls  on the  
overland  system o r  of t he   va r i ab le   sp l i t t e r   i n   t he   T rans fe r  House 
swi.tches off a l l  equipment ba.ck to   the  reclaimer  a t   the   blending  pi les .  

2. Surge Bin i n  Main Transfer House 

Activation of the  high level   control   automatical ly   speeds 
up the  discharge  feeders   and/or  starts up t h e  Excess  Discharge  Belt 1 7 .  
Activation of t h e  plugged  chute  controls  in t h e  chutes  feeding  the  surge 
biz.  stop,s t h e  Overland Conveyor System, the  Reclaim  System  from l i v e  
stclrage (Conveyor 181, and the Emergency Reclaim System (Conveyors 19A 
anc. 19B). Operation of the  ].ow-level control  stops  the  Discharge 
Feeders. 

3. Delivery from Main Transfer House Surge Bin 
t o  Surge Elins 1 and 2 

Cortveyors ( 4 A  and 4 B ) ,  Transfer Conveyors (5A and SB), form two inde- 
Feeders (2A arid ZB), t h e  frozen  coal  crushers,  Powerhouse 

pendent  sub-systems  operating; i n   p a r a l l e l  and receiving  s ignals  from t h e  
hig;h-level  control  in  the Powerhouse  Surge  Bins (1 and 2 ) .  

Conveyors ( 4 A  and 4B) automat:ically  adjusts t o  equalize the loads i n  t h e  
Powerhouse  Surge  Bins (1 and 2 ) .  Indicat ions from t h e  s i l o  load c e l l  
determine when the s i l o  f o r  any pa i r  of un i t s  is nea r ly   fu l l .  When t h i s  
occurs,   the  feed from the  Transfer House automatically  reduces by 50% 
and, a f t e r  a  delay, t h e  sp1i t : ter   posi t ions t h e  bypass  gate  to  deliver 
al:. coa l   to  t h e  surge  bin  serving  the  s i los   not   yet   f i l led.  

The v a r i a b l e   s p l i t t e r   a t  t h e  discharge of Powerhouse 

4 .  Delivery System from Surge  Bins 1 and 2 t o  S i l o s  

The low-level  controls of t h e  surge  bins  are  interlocked 
wi;:h the i r   d i scharge   feeders   in   o rder  t o  maintain  an  operational  layer 
of coal  on the  feeders.  
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L i m i t  switches  confine  operating limits and ind ica t e  
pos i t i ons   fo r   t r i ppe r   o r   shu t : t l e  conveyors  over  each s i l o .  Movement of 
t r i ppe r s   (o r   shu t t l e s )  is una.er automatic  control,  with manual override.  

All systems,   af ter  manual i n i t i a t ion ,   a r e   au tomat i ca l ly  
control led.  

5 .  Reversible  Stock-out  from  the Main Transfer House 
to  the  Live  Stockpile and  Reclaim f o r  Normal !ledaim 

(1) Stock-out: mode: 

The Stocking-out Conveyors  (16  and 18) operate  wi.th the 
Bucketwh,eel  Conveyor (20);  the  revers ing  dr ives   are   blocked  out  and the  
syl3tem interlocked  with  the  Overland Conveyor v i a  t h e  plugged  chute 
cont ro l  below t h e  s p l i t t e r  in the Main Transfer House. 

(2)  Reclaim mode: 

The bucketwhecl,  the  Stocking-out Conveyors (16 a.nd 18) 
op ’xa t ing  in reverse ,  and  Bucketwheel Conveyor (20) are  connected in 
s e r i e s  and interlocked w i t h  “he plugged  chute and system  contro1.s. 

6. Emergency Reclaim  from Storaae 

The Dual  Conveyor Feeders (14A/B, 14C/D,  and 14E/’F) below 
the eme1:gency reclaim  hoppers  are  connected  in  series w i t h  the  Dual 
Emergenc:y Conveyors (15A/B aad  19A/B).  Both systems are   inter locked 
with  the plugged  chute  control in t h e  Main Transfer House Surge  Bin. 

General 

A l l  silos, d i s t r i b u t i o n  b i n s ,  and the Main Transfer House 
Surge Bin a r e  mounted on load   ce l l s ,  and  each i s  equipped wi th  high- 
l e v e l  and low-level  controls o r  alarms. Indicat ions of the amount of 
c o a l   i n  each  bin and s i l o  is shown in the   control  room. 

A l l  feeders  from the  surge bin and d i s t r i b u t i o n  bins have 
variable-speed  drives  automatically  controlled,  but  manually  adjustable 
from the   cont ro l  room. Low-level controls  switch  off  the  feedexs. 

atove Powerhouse Surge Bin 1 are  motorized  with  position  indical:ors, and 
are  manually  adjustable from the  control  room. 

The v a r i a b l e   s p l i t t e r s  in the  Main Transfer House and 
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t ioned :from the   con t ro l  room. I n  addi t ion,   the   loads in the  Surge Bins 

wMch the  Powerhouse  Conveyors ( 4 A  and 4B) discharge. L i m i t  switches 
( I  and . 2 )  will automat ica l ly   ad jus t   the   var iab le   f lop   ga te   sp l i t t e r   in to  

ir.dicatce the   pos i t ion  of  the, gate. 

All f lop   ga t e s  are motorized and may be  manually  posi- 

All chutes  are  equipped  with  plugged  chute  detectors. 
A l l  conveyor b e l t s  are equipped  with: 

( I )  Belt misalignment  switches (two a t  each  head  end  and two at: each 
t a i l  end); 

( ; I )  Emergency pul l -cord  t r ip   switches on both   s ides  of the  conveyor; 

(:I) Speed switches. 

Details of the   cont ro l  of c rushers ,   be l t  scales, magnetic 

description. 
separators ,  and metal detect:ors are not  included in this   prel iminary 

8.2.6 Low-grade Coal F a c i l i t i e s  

The low-grade coa l   f ac i l i t i e s   a r e   des igned   p r imar i ly  t o  
bcnef ic ia te   the  low-grade  coal, 1.e. coal  between  7.0 and 9 . 3  MJ/kg. 
However, coa l  which i s  above 9.3 W/kg  can also be  routed  through  the 
f a c i l i t y   f o r   b e n e f i c i a t i n g  when problems are  encountered in making 
ta rge t   qua l i ty .  The fac i1 i t :y   a l so   a l lows   f lex ib i l i ty  in the  se:lective 
m:tning process by handling  coal  which  contains  excessive amounts of 
w a s t e  m,aterials. Also, should t h e  secondary screening and crushing 
pitant  be  required  to  handle  low-sulphur  coal,  or  should i t  be out of 
commission, t he  low-grade c o a l   f a c i l i t y  can be  modified t o  hand:Le 
normal-,grade  coal a t  a reduced  rate. 

The estimated  quantity of  low-grade coal  to  be  handled 
over th.e l i f e  of t he  mine la 21.7 x lo6  t .  Details of t h e  low-grade 
coal  beneficiation  study  appear in Simon-Carves' report ,   dated August 
1'379. Fur ther   t es t ing  on a p i lo t -p lan t   sca le  is required  to  confirm t h e  
f , ? a s i b i l i t y  and design  parameters  for low-grade coa l   benef ic ia t ion  
bs?fore  f inal   design.  Figures 8-2 and 8-4 show the  layout  of the f a c i l i t y ,  
%Id TabNles 8-2 and 8-4 g ive   de t a i l s  of the  conveyors. 
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t ruck dump pocket (M4).  The t ruck dump pocket,  also  capable of accepting 
waste material or   coal ,  is f i t t e d   w i t h  a grizzly  having 600 mm square 
openings. 

The low-grade  coal is del ivered  to   the low-grade coal  

feeder   discharges  to  a cascading   v ibra t ing   gr izz ly  w i t h  200 mm square 
Coal reclaimed  from  the  pocket by a reciprocat ing push 

openings. The grizzly  overflow  discharges  to  an  impact-type  crusher  for 
s i z e  reduction t o  -200 mm. Grizzly  underflow,  together  with  the  crusher 
product , ,   gravi ta tes   to  a  1,400 =-wide t r ans fe r  conveyor for   t ranspor t  
t o  the  Low-grade Coal  Conveyor, a l so  1.400 mm wide,  which feeds i t  t o  
t h e  Low--grade Coal Conveyor (M8D). te rmina t ing   a t   the   d r ive  and Transfer 
House. A t r ans fe r  conveyor (LG1) then  del ivers  i t  to   t he  low-grade coal 
bins. 

The Low-grade  Coal System is designed  for  1,000  t,/h. 
Hcwever, the Conveying  System is designed to  handle up t o  5,000 t / h   t o  
a l low  g rea t e r   f l ex ib i l i t y  by providing a  back-up system f o r  bot!a coal  
and waste systems.  If   coal i s  being  handled, a bypass  conveyor (C1) in 

Txansfer Conveyor (C2) feeding  the  coal bins. Waste-handling om t h i s  
th.e Drive and Transfer House al lows  the  coal   to  be  d iver ted   to  tihe 

system .is described in Section 8.3. 

cca l   b ins  by means of a reci,procating  chute. The reclaiming of  low- 
g rade   coa l   a t  500 t / h  from  each  bin is by apron  feeder (LG2A. 28). Each 

d d i v e r i u g  to t h e  Screening and  Crushing House f o r  low-grade  co.al. Each 
aylron feeder   feeds  to  a  low-'grade coal  screen  feed  conveyor (LG3A,  3B) 

cclnveyor then  discharges  its;  product  to  an  inclined  three-deck  ,vibrating 
screen (LG4A. 4B).  The top  deck is f i t t e d  w i t h  a 50 mm square  opening 
wclven wire  deck,  while t h e  middle  deck is f i t t e d   w i t h  a  rod  deck  having 
1:) mm spacings. The bottom  deck is blanked  off wi th  mild s t e e l   p l a t e  
and a c t s  as a carrying  deck. The screen can be upgraded t o  a capac i ty  
of 1,000 t / h  by blanking  off  the  middle  deck when the  system  has  to 
handle regular grades of coal  a s  described  in  Section  8.2.4.1. 

Low-grade coa,l is discharged  to  one of t h e  two hw-grade 

d::scharged t o  an impact-type  crusher (LG5A,  5B) for   reduct ion  to  -50 mm. 
Material   sized 50 x 13 mm passes  via a chute   to  join t he  crusher  product. 
A portion of t h i s  product is di rec ted   to  a bulk  density  meter (LG6A, 6B) 

+.L3 mm low-grade coal  is  discharged.  Should a low ash-reading ind ica te  
f o r  ash, monitoring. The ash  value  determines t o  which  conveyor t h e  

the +13 mm fract ion  as   acceptable   for   inclusion in the  blended  product 
for  the,   powerplant,   the  fraction  gravitates  to the  Coal  Conveyor. 
Conversely, a high  ash-reading  causes  the  flop  gate in t h e  two-way chute 
to autamatical lg   diver t  t h e  C13 mm coa l   to  t h e  Reject Conveyor. 

The +SO mm oversized  mater ia l   carr ied on t h e  top  deck is 

8 - 24  

a 



sFnilar1.y  sampled on a bulk  ,density meter (LG6C, 6D) to  determine  ash.  
A two-way chute and f lop   ga t e   d ive r t s   t h i s   p roduc t   e i t he r  t o  the Reject 
Conveyor (LG1) or   to   the   Product  Conveyor  (C7B), depending on the 
measured  ash. 

The  -13 mm low-grade coa l   car r ied  on the  lower  dock is 

The Reject Conveyor terminates a t  a transfer  house,  where 
t h e  product is discharged  to  a second reject conveyor (LG8). This 
conveyor d e l i v e r s  i t  t o  a transfer  house,  where  the  product is :Ied t o  a 
two-way chu te   fo r   rou t ing   e i the r  t o  t he  Houth Meadows Waste Dump, t o  
Medicinr?  Creek in later years ,   o r   for   o ther   uses .  

8.2.7  Low-sulphur C& 

The Coal-handling  System will be  required  to convey low- 

blending  pi les .  
sulphur   coal  from t h e  mine direct   to  the  powerplant,   bypassing t h e  

The low-sulphur  coal w i l l  be  required  to meet MC:S con- 
df . t ions ,   o r   to   rep len ish   the  low-sulphur portion of the   s tockpi l .es   a t  
tt:e poworplant,  whenever  these become depleted. 

routed from the mine face  to, t he  mine  Coal  Conveyor (M8A), which d e l i v e r s  

b e  crus'hed t o  -50 mm, and rcsuted through  the  Sampling and Transfer House 
the  coal   to   the  Screening and  Crushing  Plant. The low-sulphur  coal w i l l  

vfa  Product Conveyors C7A and C8A to  Product Conveyor C9A. Product 
Conveyors C7B, 8B, and 9B provide back-up t o   t h i s   d e l i v e r y   l i n e  and 
would also handle normal-gra.de coal  production, if required, f r o m  the 
low-grade c o a l   f a c i l i t y   t o  t:he blending  pi les .  

Low-sulphur coa l  a t  a peak rate of 3,000 t/h  will .   be 

Conveyor C12, bypassing  the  blending  piles,  and then   v i a   t he  Ovt!rland 
Conveyor  System t o   t h e  600 t. surge  bin. The powerplant  Coal-handling 
Sys tem w i l l  then  route   the Low-sulphur c o a l   t o   t h e   s i l o s   o r   t o   t h e  
st:orage areas .  

The low-sulphur  coal  transfers  to  the  Reclaim/Bypass 
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8 . 2 . 8  Coal  Sampling 

described  in  the  preceding  sections,   coal-sampling is used t o  m,onitor 
t h e  qua l i t y  of the  coal.  This i s  necessary t o  ensure  the  supply of coal  
of cons: ls tent   qual i ty  t o  the  powerplant,   efficient  use of the  resource,  
ac.d t o  .allow e f f i c i e n t   c o n t r o l   i n   a l l   a r e a s  of the  project .   Sulphur 
ccnten t ,   as   wel l   as  H€W/ash, is analysed  to   ass is t  i n  maintaining a mean 
sc.lphur  level  in  powerplant  fuel which provides SO2 emission  levels 
w3.thin  the  predicted  range. The coal-sapl ing  techniques employed i n  
the mine area  are   descr ibed i n  Section 7 .5 ,  "Fuel Quality Control". 
Smpling of coal  in  the  materials-handling  system  takes  place i n  each of 

a s  shown on Figure 8-1. are:  (1) before  blending; (2)  af ter   reclaiming 
the  coal-handling  operations descr ibed  in   Sect ion 8 . 2 . 3 .  The locat ions,  

in the mine operations;  and (3)  before   s i lo - f i l l ing   in   the   powerplan t .  

Throughout t h e  coal-mining and handling  operatioas 

Standard and special   analyses  of the  samples from the  
var ious  s tages  w i l l  be  car r ied   ou t   in  on-site labora tor ies .  The r e s u l t s  
w:.ll be  used t o  monitor  the  operation. The measurement of sulphur  in 
the   coa l  w i l l  be a lso  carr ied  out  by standard  methods. However,  a 
sulphur  monitor  with  rapid  readout is being  developed  and is expected t o  
be i n s t a l l e d   f o r   t e s t i n g  i n  the near future .  This type of device would 
be  included  in  the Sampling  System in  the  detailed  engineering  phase,  
should i t  prove  effect ive.  

The in s t a l l a t ions   a r e   desc r ibed  below. 

8.2 .8 .1 .  Belt-Sampling - Mine 

Automatic  samplers.  one on each of two conveyor b e l t s  

between the Screening and Crushing  Plant and the  Elending/Storage Yard. 
(C8A. EIB), a r e   i n s t a l l e d  i n  the Sample  and Transfer House 1ocat:ed 

These samplers  monitor  the  quality of coal going into  the  blending/ 
s torage pi les .  A second ins t a l l a t ion   l oca t ed   i n   t he  Sampling and 
Transfer House on t h e  Overland Conveyor monitors t h e  qua l i ty  of coal  
being  delivered  to  the  powerplant. 
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Each of these i n s t a l l a t i o n s  is  interlocked w i t h  weigh 

Th,Ls also  enables   the weighted  average qua l i t y  of coal  i n  t h e  blending 
scales, which allows the  samples t o  b e  taken  at   predetermined  intervals.  

pi les ,   or   shipped  to  the  powerplant,  to be  determined. 

cbsck  predictions and to   ad jus t   t he  mining  schedule i f   requi red .  
The information  provides  feedback  to mine operat ions  to  

The va r i a t ion  in  values  obtained from these two ins t a l -  
la t ions  checks  the  eff ic iency of the  blending  operations. I n  addition. 
prlmision is made f o r   t h e   i n s t a l l a t i o n  of continuous  ash  monitors. which 
gkre a rapid  check of the  ash  content  of t h e  coal.  Because of t:he 
l i nea r   r e l a t ionsh ip  between ash and heating  value,  a quick check. on the  
hexting  value of t h e  coal  is  therefore  possible.  This  readout  can  then 
be  integ;rated  to show the  aggregate  value of t he   coa l   i n   t he   s tockp i l e  

va.tue of t h e  coal  being  delivered  to  the  powerplant is automatically 
o r  of the  coal   shipped  to   the  powerplant   in  a given  period. The heating 

re.layed to  the  powerplant. 

8.2.8.2  Belt-Sampling - Powerplant 

8 2 . 8 . 1   a r e  employed. A t  the  powerplant,  coal-sampling w i l l  be   carr ied 
ou:: for  plant  operation,  for  plant  performance  assessment,  and f u r  
monitoring in   re la t ion   to   s tack   emiss ion   da ta .  

Sampling ins ta l la t ions   s imi la r   to   those   descr ibed   in  
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a. .3  WASTE-HANDLING 

a. 3 . 1  Waste-handling  System  Requirements 

m 

. This section  describes  the  material-handling  equipment 
and  methods  required  to  transport  waste  materials  from  the pit t:o their 
re,,pecti.ve  disposal  areas and to  construct  the  waste  dumps  to  meet  the 
requirements  of  the  mining  plan  and  production  schedule  presented i n  

ha:ldled  over  the  life  of  the  mine  is 426.8 x 10 bank  m3.  It  is  planned 
Se'ltion 5.  The  schedule  shows  that  the  total  volume  of  waste  to  be 

to  dispose  of 418 x lo6 bank m3 i n  the  waste  dumps;  the  remainder  will 

will be  Year 11, when 18.25 x lo6 bank m3 will be handled. 
be  used  for  road  construction,  etc.  The  peak  year  for  waste  production 

8.3.2 Design  Criteria - 

The  basic  design  criteria  described i n  Section 8.2.2, 
"C,Jal-handling - Design  Criteria",  will  apply  to  the  waste-handl.Fng  and 
corneying  systems.  The bulk density  for  conveyor  and  equipment  capacity 
ca1culat:ions  is 1,600 kg/m3 :for  the  waste  materials.  For  other  waste 
material  parameters  refer  to  Section 5.2.5. For  ash-handling, t:he bulk 
dmsity of  loose  ash is about 800 kg/m3 and  of  compacted  ash  about 
1,280 kg/m3. 

8.3.2.1 Design  Featurlz 

Design  Criteria",  are  also  incorporated in the  design  of  the  Wasite- 
handling:  System.  The  clay-hiandling  system is  carefully  designed.  to 
account  for  the volmes of  wet  and  sticky  materials.  Features c ~ €  this 
system  minimize  the  handling of the  material  by  eliminating  surg;e  hoppers 
and  storage  bins,  reducing tile number  of  transfer  points,  employing 
vertical.  drops  at  transfer  points  where  possible,  and  avoiding  two-way 
chutes,  etc. 

The  design  features  noted i n  Section 8 .2 .2 ,  "Coal.-handling - 
* 
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8 . 3 . 3  Waste-handlirtg System - Description 

The project  Wastchandling System can  be  divided  into two 
separa te   a reas .   as  shown on Figure 8-1.  They are :  

1. Mine Wast.e Disposal 

Mine waste   disposal   consis ts  of an in-pit  handling  system 
and  a dump construct ion syit:em to  handle  the mine waste  materia:Ls. The 

Houth Meadows  Dump, with one of them being  relocated  to  the  Medicine 
l a t t e r  will cons is t  of two iden t i ca l   sys t ems   i n i t i a l ly   i n s t a l l ed   i n   t he  

Creek Dump i n  Year  15. 

2. Ash Disposal - 
This cons i s t s  of two identical   systems t o  handle  the  fly- 

ash and bottom-ash mater ia ls  from the  powerplant  for  disposal in Medicine 
Creek. 

Ultimately,  Medicine  Creek will receive  both mine waste 
and  ash,.  Careful  scheduling of the  dumps' construct ion will emure   t ha t  
e x h  system  can  operate  efft ictively  without  affecting  the  other.  

These separate  and  independent  operations  are  described 
bdow. 

0.3.4  Waste-handling - In-Pit 

The In-pit  Nsste-handling System shown on Figure 8-3 
cons i s t s  of the following: 

1. Truck Dump Sta t ions  

As descr ibed  in  Section 8.2.4.1,  "Coal-handling - Mining", 
a t o t a l  of three dump s t a t i o n s   a r e   i n s t a l l e d .  Waste materials,,   loaded 
an 154 t r ea r  dump haulage  trucks by the  14.5 m3 hydraul ic   shovels ,   are  
de l ive red   a t  a  peak r a t e  of 5,000 t /h   to   the   des igna ted  dump pockets a t  
the dump s t a t ions .  In-seam waste  materials  are  handled by the 77-t 
t rucks and 10.7 m3 shovels,   as  required  during mining operations.  Each 
dump pocket is designed  to  handle up t o  2.500 t / h .  The nmber of dump 
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pockets   ins ta l led   a t   each  of the dump s t a t i o n s  depends upon the   quan t i t i e s  
of t h e  d i f f e ren t   ma te r i a l s  t o  be  delivered  to  each dump s t a t i o n .  Each 
pocket  holds  three  truckloads of mater ia l  and has a 600 mm square g r i z z l y  
ins ta l led   to   sc reen   of f   overs ize   mater ia l .  

a t   t h e   f i r s t  dump s t a t i o n ,  two for   cons t ruc t ion   mater ia l s  (M3 and M4) 
and two for   general   waste/clay  mater ia ls  (M5 and M6). The second s t a t i o n  

waste, and the   t h i rd  has  one for   cons t ruc t ion   mater ia l s  (M13).  The 
has two pockets  for  construction  waste ( M U  and M l Z ) ,  one for   general  

pocket a t   t h e  t h i r d  dump s t a t i o n  w i l l  be  relocated from t h e   f i r , s t   s t a t i o n .  
Each of these  pockets is i d e n t i c a l  in design,   to  a l low for   the  handl ing 
of a l l   m a t e r i a l s .  

As shown on Figure 8-2, there   are   four   pockets   instal led 

8-3. w i t h  a capaci ty  of  one truckload of m a t e r i a l ,   a r e   i n s t a l l e d   a t   t h e  
f i r s t  and  second dump s ta t ions ,   to   handle  wet clay.  This pocket: is  
lccated  direct ly   over   the  general   waste/clay  conveyor ,   a l lowing  the 
t r ans fe r  of mater ia l  to the  conveyor  through an apron  feeder, and 

oversize  mater ia ls ,  which w i , l l  be  disposed of by front-end  loader and 
eliminating  handling  through. a crusher.  A g r i z z l y  w i l l  screen sff 

t n c k .  

Separate dump pockets (M7 and Ml4) ,  as  shown on Figure 

' F u r t h e r  t e s t i n g  on t h i s  w e t  c lay is required  before   f inal  
design of the  Clay-handling System. 

2 .  Primary  Crushing 

hydraul ic   reciprocat ing  feed.er   a t  a  peak r a t e  of 2,500 t /h .  Two feeders 
a r e   r e q u i r e d   a t  any  time to  handle  the peak  tonnage of a given  waste 
mater ia l ,   i .e .   construct ion  grade o r  general  waste/clay. The feeder 
d d i v e r s  the waste t o  a vibrating  screen. which  removes the -200 mm 
mater ia l  and feeds it t o  a 1.,400 mm-wide t r ans fe r  conveyor below. The 
oversize  mater ia l  i s  crushed  to -200 mm by an  impact  crusher,  then 
p;tsses to  the  Transfer  Conveyor f o r  del ivery t o  the  appropriate  mine 
waste  conveyor. 

Waste materia.ls  are  reclaimed from  each dump pocket by a 

A prel iminary  select ion of an  impact  crusher has been 
mtde. This  crusher  has t h e  ab i l i t y   t o   hand le  t h e  run-of-mine mater ia ls  
111 Hat Creek,  al though  further  tests  are  required,   especially  far  the 

which would re lease  wet clay.  This fea ture  can be  e a s i l y   r e t r o f i t t e d   i f  
c lay  mater ia ls .  The crusher  can  be  f i t ted  with  heated impact surfaces  

necessary.  Other  types of crushers  studied  are  discussed in the  Simon- 
Cxves '   repor t  1979. 

Although t h e  crushers   are   designated  for   specif ic   mater ia ls ,  
t]leir a b i l i t y  t o  handle  other  materials  al lows added f l e x i b i l i t l r  i n  the 
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system - f o r  example, coa l  and  low-grade  coal  routed  through t h e  impact 

Transfer Conveyor. Figure 8-3 shows t h i s  arrangement. 
crusher and de l ive red   t o   t he   coa l   be l t  by use of a two-way chute on the  

3. Waste Conv- 

the two types of waste. 'pwo conveyors,  each  with  1,400 mm-wide s t e e l  
cord  bel t .  w i l l  be i n s t a l l e d .  The f i r s t ,   des igna ted  "Waste Conveyor" 
(M8B). handles  only  construction-grade  materials; and the  other.,   desig- 
nated "CJaste/Clay"  (Mac), handles  general mine waste/clay and is equipped 
t o  handle  wet  clays.  Table 8-5 g ives   de t a i l s  of the  conveyors. 

The In-pit Waste Conveying  System is designed  to  handle 

The Waste  Conveyor, u l t imate ly   th ree   f l igh ts   long  (M8B, 
M9B, and MlOB) to  follow t h e  mine  development, receives  the  construction- 
grade  material  from the  transfer  conveyors and t ranspor t s  i t  a t  up t o  
5,000 t r 'h   to  the  Drive and Transfer House. Here t h e  mater ia l  is routed 
t o  a  pa:tr of waste bins,   adjacent  to  the  low-grade  coal  bins,  b y  a 

d i s t r i b u t i o n  of ma te r i a l   i n to   t he   b ins .  A pa i r  of apron  feeders (W2A 
1,400 mu-wide t r ans fe r  conveyor  (Wl). A two-way chute  ensures  equal 

and 2B) discharge  the  waste  from  the  bins  to a  1,400 mm-wide t r ans fe r  
conveyor (W3). which feeds i t  t o  one of two overland  conveyors (H01 and 
HO2). A two-way chute  determines which  conveyor c a r r i e s  t h e  mal:erial t o  
Houth Meadows, o r ,   i n   l a t e r   y e a r s ,   t o  Medicine  Creek. The Waste bins 
incorpora te   t ruck- loading   fac i l i t i es   for  emergency use and surge i f  the 
dump wastcconveying  systems  are  inoperative,  and also  provide a supply 
of construction-grade  materials  for  road  building  or  other  uses. 

M9C). A study of ma te r i a l   d i s t r ibu t ion   i nd ica t e s   t ha t  a t h i rd   : f l i gh t  i s  
The Waste/Clay Conveyor is only two f l i g h t s  long (MBC and 

nct   required.  The general  waste  materials  received from the  Transfer 
Ccnveyor, o r ,  i n  the  case of wet clay from the  apron  feeder   a t  dump 
pocket M7 o r  Ml3, are  delivered  to  the  surface,   bypassing  the  Drive and 
Transfer House, and are de l ive red   t o   e i t he r  one of the overland  waste 
ccnveyo:cs t o  Houth Meadows. A moving-head pulley on the  Waste/l:lay 
Ccnveyor allows se l ec t ion  of the  appropriate  conveyor t o  Houth 13eadows. 

provide some f l e x i b i l i t y  and back-up i n  emergencies.  These  conveyors, 
px.imarily handling low-grade coal,   as  described i n  Section  8.2.6,   also 
headle  'construction-grade  material  as well as   coal  when required.  

Mine conveyors (M8D and M9D), a s  shown on Figure 8-3, 
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8 . 3 . 5  Waste-handling - Houth Meadows 

The Waste-handling  System  must be   ab le   to   d i spos ,e  of both 

0:: t he  dumps. 
t:rpes of waste materials t o  s u i t   t h e  method  and sequence of cons t ruc t ion  

The r e t a i n i n g  embankment must be  constructed  using  only 
sand  and  gravel. The sec t ion  of t he  dump upstream  from the  emb'ankment 
w : t l l  be, used to   d i spose  of the   genera l   was te /c lay   mater ia l s .  

The dumps w i l l  be   Constructed  in  35-10 l if ts  w i t h 1  a system 
which c o n s i s t s  of  conveyors  and  spreaders. Two systems,  each  b'uilding a 
3.5-01 l i . f t ,  will b e   i n s t a l l e d   i n i t i a l l y  a t  Houth Meadows, with cine system 
being  relocated  to  Medicine Creek i n  Year 15. 

Each system w i l l  b e   i n s t a l l e d   a t   t h e  upstream end of t he  
dump and will progress downstream t o   t h e   r e t a i n i n g  embankment. After  
each l i f t  i s  completed,  the  system w i l l  be  dismantled  and  reass,embled a t  
the  upstream end  of t he  dump t o   b e g i n   a n o t h e r   l i f t .  A pictoria..l   layout 
o.f t h e  Houth Meadows Waste-handling  System is shown on Figure E;"; t h e  
ctmpoponents are described below. Sect ion 5.5 descr ibes   the  method of 
cons t ruc t ion  and the  development  sequence  of  the dump and i t s  r e t a in ing  
e~nbankrnent. 

1. Conveyor? 

be  carr ied  out  by two independent  systems. Each  of t he  two sys,'tems 
The i n i t i a l  development  of Houth Meadows Waste Dump w i l l  

c8msist:s of three  types  of (conveyor, 1.e. permanent  overland,  t.ransfer, 
a:ld sh i f tab le .   Table  8-5 lists the  conveyors.  Because of the   capac i ty  
a:ld high  bel t   tensions,   the   conveyors  are equipped  with a steel-cord 
b ' s l t .  

Although sim:tlar in design and construction,  the  1,400 mm- 
wide  conveyors   have  special   features   necessary  for   their   par t icular  
f m c t i o n .  For  example, t he   Sh i f t ab le  Conveyor is complete w i t h  s h i f t i n g  
mils to f a c i l i t a t e  moving .the  conveyor l i n e  on the dump. Drive s t a t i o n s  
0 2  t he   t r ans fe r  and shiftab.le  conveyors are mounted on pontoons f o r  easy 
m'sring. 
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wastelclay,  i s  delivered t o  one of the two overland  permanent  conveyors 
(IiOl o r  H O Z ) ,  e i t h e r  from the waste  bins o r  d i r e c t  from t h e  mine in the  
case of c lay  mater ia ls .  The mater ia l  is then  fed  to t h e  Transfer 
Conveyor (HT1 and HTZ), and then   to   the   Shi f tab le  Conveyor (HS1 and HS2) 

mater ia l   to   the  spreader .  
v i a  a short  portable  conveyor. A t rave l l ing-be l t   t r ipper   t ransfers   the  

Material  from the mine, i.e. construction  waste  or 

The pos i t ion  of the  system on t h e  dump determines which 
mater ia l  is required,   i .e.   construction  waste  for embanlanent canstruct ion 
01: general   waste  for  other  areas.  

2. Spreader+ 

spreader t o  place t h e  waste  materials. 
Each of the %wo systems  incorporates a  crawler-mounted 

The spec i f ica t ions   a re   as   fo l lows:  

Length of loading boom - 40 m 

Length of discharge boom - 40 m 

Belt  width - 1,400 UIIII 

Belt  speed - 4.5 m l s  

Discharge  height - 18 m 

Capacity - 5,000 t / h .  

As shown in Tigure 8-7. the  spreader,   receiving  material  
v i a  the b e l t  t r i p p e r ,  dumps the  waste first i n  a 20-m l i f t  b e l o w  and 

behind  the  conveyor. The spreader and Shi f tab le  Conveyor, a f t e r  com- 
ahead of t he   Sh i f t ab le  Conveyor,  and then in a 15-m lift above and 

p le t ing  a cyc le ,   a re  moved ,SO m down the dump towards t h e  re ta in ing  
enbanknlent to  begin  another  pass. A dozer  provides t h e  necessaxy  back- 

will al.so be  re located  to  MsEdicine Creek in Year  15. A front-end  loader 
up t o  t:he spreader   for   l eve l l ing  and clean-up. One  of the  spreaders 

of the  spreader.  
and  32-t t r u c k   f l e e t   a r e  used t o  del iver   waste   to   areas  beyond the  reach 
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8.3. 6 Wastehandl ing - Medicine  Creek 

d i s p o s a l   i n  Year 15. One of the  two conveyor  and spreader  systems will 
be relocated  from Houth Meadows; additional  overland  conveyors will b e  
required.  The rou te   s e l ec t ed   fo r  t h e  Overland  Conveyors (Mol to M05) 
from the  mine  mouth w i l l  be   para l le l   to   the   Over land  Coal  Conveyor 1215, 
and w i l l  cont inue  to  a t r a n s f e r   s t a t i o n   a t  t h e  Northern  edge of Medicine 
Creek. The system of Transfer Conveyors (MT1 and MT2) and  Shif.!able 
Conveyor (MS1) and spreader  extends from t h i s  Transfer House into the  
dump area.  

It is planned  to begin using  Medicine  Creek  for  waste 

The method of operat ion of the  system and dump develop- 
ment sequence w i l l  be  the same as f o r  Houth Meadows. Table 8-6 g ives  
d e t a i l s  of the  conveyors. 

w i l l  b e  i n   o p e r a t i o n  in mid-Medicine  Creek a t  a l l  times.  Delivery of 
The  Ash-handling System, as   descr ibed i n  Sect ion 8.3.6, 

waste  materials  to  Medicine  Creek w i l l  be  scheduled  to  ensure  that   the 
disposa:L of ash w i l l  not  be  affected.   Figure 5-20 shows the dump w i t h  
the waste and ash   in te r face .  

8.3.7  Ash-handling - Medicine  Creek 

CIeek  Ash-handling  and  Disposal  System  due t o  t h e  l a r g e  quantities 
involved ,   because   re l iab i l i ty  of the   en t i re   sys tem i s  of t h e  utmost 
irportance  for  continuous power production. The system  caters :€or 
var ia t ions   in   ash   p roduct ion  under a l l   c o n d i t i o n s  of the   spec i f ied  
operating  regime,  such as t h e  unusual  amounts of bottom-ash  which  could 
fc'rm a t  times. 

Close  attention  has  been  paid t o  the  design of the Hat 

For  ash  systems,  environmental  impacts  are  particularly 

me:asures. The adoption of a  "dry" d isposa l  scheme reduces  the  quantity 
pr,omine!nt, and these  have been  addressed,  together  with  mitigat:l,on 

of water  required  from t h e  Thompson River and uses the   s torage   a rea  more 
ef ' fect ively  than "wet" ash disposal .  
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during  the  construction,  operation, and  maintenance  of the  system. 
Economj.cs of  operation,  including manpower requirements,  have  been 
s tud ied   t o  minimize costs.  

Safe working  conditions are v i t a l  and will be  prescribed 

Provision  for  loading  f ly-ash  or bottom-ash f o r  sale has 
not  been  included,  but  can b e  incorpora ted   i f  and when needed.  Provision 
for  possible  recovery of fly-ash o r  bottom-ash  from the   d i sposa l  s i te  is 
not  included. 

8 . 3 . 7 . l  Bottom-ash 

and 8-.L1. 
The Bottom-ash Removal System is shown on Figures 6-10 

c.onveyor (98) moves the  ash, from  beneath  each  boiler  and  discharges i t  
t o  a c:coss-belt  conveyor (99) and  thence  to  one of two c o l l e c t i n g   b e l t  
c.onveyors (1OOA and 100B) which.service a l l   f o u r   b o i l e r s .  

A continuous  removal  system  using a submerged drag-bar 

The f inal   pcssi t ion and  arrangement of t h i s  equipment w i l l  
tle est ,ablished when the  boi. ler is designed. 

The  Drag-bar  Conveyor ( 9 8 )  i s  driven  through a 'motor- 
gearbox  combination  to a round-link-type  chain and sprocket  assembly a t  
a f ixed  or var iable   speed  re la ted  to   boi ler   load.  The design  incor- 
porates  within  the  boiler  hoppers  quenching water sprays,  which cool and 
break up the  ash.  The hoppers are f i t t ed   wi th   shut -of f   ga tes .  

The as.h is fur ther   cooled in t he  Drag-bar  Conveyor  Trough 

water temperature in the  trough is control led by a heat  exchanger and 
to an acceptable  temperature  for  handling by the  b e l t  conveyors. The 

absorb  the  excess water during  removal  cycles of rejects from the   coa l  
~:ecirculating-pump  cooling  system. A surge  tank is  incorporated  to 

pulver izers ,  which are s lu iced   in te rmi t ten t ly   to   the  Drag-bar  Conveyor 
Trough. 

The bottom-ash  and pulver izer  rejects move  up the   inc l ined  
:section of the  conveyor, a:tlowing t h e  quenching water to   d ra in   o f f  and 
4,limin.ating the  need for  dewatering  bins. 
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Conveyor (98) and  the  Unit  Cross-belt  Conveyor (99), would  be  included, 
should :it be  established  that  this  would  reduce  compacting  effort  at  the 
disposa:L  site. 

Provision  for  an  ash  crusher,  between  the  Drag-bar 

ccnveyors'(100A  and  100B)  will  operate;  start  up  and  transfer  to  the 
standby  conveyor is  automatic. 

During  normal  operation  only  one  of two collecting  belt 

Capacities  are  based on bottom-ash  at 40% water  content. 
Ur.it  cross-belt  capacity indudes 202 surge  capacity  and  collecting  belt 
cc'nveyors  include  10%  surge  capacity. 

8 . 3 . 7 . 2  Fly-ash 

The  Fly-ash  P.emova1  System is  shown  on  Figure 8-12. 

Reliability  at  high  elevations  necessitates a pressure 
system  for flpash removal. 

Fly-ash is  released  from  collecting  hoppers  by  air  lock 
vfllves  and  is  pneumatically  conveyed in pipes.  Fly-ash  discharges to 
one  of two storage  silos  whose  volume  depends  upon  the  selection  of 
e:lther  an  intermittent  or a continuous  removal  system. 

Each  silo  is  equipped  with  two  conditioner/unloaciers  to 
discharge  fly-ash  in a dampened  state t o  the  transport  conveyors (10U 
and  101B). 

8 . 3 . 7 . 3  Economiser and Airheater  Ash 

h(?ater  hoppers is transported  by  the  Fly-ash  Pressure  System  to  the  two 
s:orage! s i los .  

Ash  collected  from  the  economiser  hoppers  and  air  pre- 

As a possibility  exists  that  large  pieces of ash  may  form 
i x  the  economiser  from  agglomeration,  there  will  be  provision  to  fit  the 
h'Jppers;  with  grizzlies  to  prevent  blockage. 



8.3.7.4 Transportation  of Ash t o  Disposal Area 

po:rt both bottom-ash  and  fly-ash  from the  powerplant  to  the  North  side 
Two single-f l ight   bel t   conveyors  (1OlA and 101B) t rans-  

of the   d , i sposa l  area in mid-Medicine  Creek  Valley. This system is shown 
on Figures 8-10,  8-12, and 8-13. 

To minimise  dust  problems,  dewatered  bottom-ash is 

per iod ica l ly   t o   l oad  bottom-ash  and  fly-ash  on  separate  conveyors when 
de:?osited  over  the  f ly-ash on the  conveyors,  although i t  is necessary 

bul lding  drainage  courses   within  the  ash  disposal   p i le .  

portation  conveyors will feed power back t o   t h e   p l a n t .  A r e l i a b l e  
braking  system is provided. 

As they are downhill  conveyors,  the  loaded  ash  trans- 

about 10.000 t / d  of ash  from  four units operat ing a t  f u l l   l o a d  when 
Typica l ly ,   the  Ash Transportat ion System will handle 

burning  performance  coal. 

bottom-ash, and the   o the r  conveyor is on s tandby.   For ' f ive hou~:s in 
each   sh i f t ,   f ly -ash  is discharged from t h e   s t o r a g e   s i l o s   t o   t h e  
Transportat ion Conveyor upstream of the  bottom-ash loading  point.  
allowin$ bottom-ash to  cover  the  f ly-ash.   During  the time tha t   on ly  
bottom-ash is sen t   t o   t he   d i sposa l  area, t h i s  is spread and  compacted in 
t h e  drainage  layer   for   the  succeeding  mixture  of fly-ash and  bottom-ash. 

One t r anspor t a t ion  conveyor runs continuously,   carrying 

The control   s ta t ion  for   the  ash-handl ing  systems i s  

remote conrro ls  f o r  cross-belr  conveyors aK each unit .   Bicolour s i g n a l  
loca ted  in t h e  South end of the Powerhouse a t  ground l e v e l ,  w i t h  l o c a l /  

l ights   (operated in conjunct ion  with  the  discharge  gates  from the  f ly-ash 
si los  i n d i c a t e   t o   t h e   o p e r a t o r s  a t  Medicine Creek what material is being 
lc'aded to  the  Transportat ion Conveyor,  which is f i t t e d   w i t h  emergency 
sc.op con t ro l s  a t  t h e  discharge end. 

The mid-Medicine Creek  Val ley  disposal   s i te  w i l l  be  
prepared by removal of a l l  vege ta t ion  and topsoi l .  

Two Shif table ,  Conveyors (102A and 102B) are used t o  
d d i v e r   t h e   a s h  from the  t ransportat ion  conveyors   to   the  requir ' sd  
l o c a t i o n   a t   t h e   d i s p o s a l  si te.  This will i n i t i a l l y   b e  a t  the  b.ase  of 
t he   r e se rvo i r  dam a t  the Eas;t end of mid-Medicine Creek  Valley, moving 
Westwards. 
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stackers (104A and 104B), and two rubber-tired  dozers distributlz the 
ash, which is deposited  and  compacted in layers of approximately 300 mm 

able stacker will  be in service while the  second of these pieces of 
thickness. One shiftable conveyor, one mobile conveyor, and o m  shift- 

equipment will either  be on standby or will  be moving to a new 1.ocation 
on. the (disposal  site. 

Two mobile conveyors (103A and 103B), two shiftable 

. Most of the  a,sh  is  placed  and  compacted as a mixture of 
fly-ash  and  bottom-ash,  but drainage courses of  bottom-ash are ].aid at 

pcNssible  that during Winter  months, less compaction will be  achieved 
sFecified elevations to promote proper  drainage within the pile. It is 

than during the warmer seascln. 

8 . 3 . 7 . 5  Ash  Disposal, Pile Reclamation,  Drainage,  and  Stability 

I 

r . .  

L 

r 

p~:ocess. Figure 8-14 shows an early stage in the development of the  ash 
Reclamation of the Ash Disposal Pile w i l l  be a  continuous 

d:.sposal area and  its reclanlation. 

section,  approximately 600 0110. of topsoil will be spread  and  seeded to 
prevent  erosion. This w i l l  occur  following Year 3,  Year 6 ,  and Year 15 

mation of disturbed  land  areas  reduces  erosion,  seepage,  and fugitive 
of powerplant  operation,  and is environmentally  advantageous, as recla- 

dust em.issions. 

As soon as the final elevation  has been reached in each 

d:Lsposal area will leave a stripped surface of glacial till or  other 
similarly  impermeable  surface. 

Removal of all vegetation and topsoil from the ash 

Lined  drainage  courses are provided at the bottom and 
sides clf the disposal area :tu addition to those within the pile, to 
prevent accumulation of water and consequential  pile 1nstabilit:g. 

The finished surface of the  pile is  sloped  a miuimum of 
1X to the  West  and  South.  :luring the  initial 15 years of powerTlant 

will be collected  behind  a  berm  located  just  downstream of the.ash-pile 
operation, precipitation and seepage from  the make-up water  res,ervoir 

toe. This wastewater will then be pumped  to  a  runoff  holding basin 
sited  North  of  the waste pile. 
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Rainfall runoff from the  powerplant s i t e  and t h e  asso- 
c ia t ed   coa l   s to rage  area is co l l ec t ed  in drainage  di tches  and feeds by 
g rav i ty   t o   t he   ho ld ing   bas in ,  where it is avai lable   for   ash-dust  sup- 
prt!ssion. 

The lower s lope  of t h e  ash disposa l  area is sloped 5% as 

hillher than  ant ic ipated,   but   the   capaci ty  of the  d isposa l  area can be 
shovn on Figure 8-13. Ash and  mine waste volumes produced may a..Lso be 

increased by r a i s ing   t he  mine waste embankment and f i l l i n g   t h e  area up 
t o   t h e  minimum slope  of 1 X  i f  required,  depending upon volumes required 
by less densely compacted ash  during  f reezing  condi t ions.  
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8.4 ELECTRICAL POWER SUPPLY 

8.4.1 Mine - Coal, Waste, and  Ash-handling 

Crushing Scheme, Coal-blending and Reclaim System, overland  conveyor 
The mine coa l  and waste conveyors, Coal Screenin15  and 

intermediate   dr ive  motors ,  and  Ash-handling  System, will a l l  be tapped 
off  the 60 kV overhead  ring main system  supplied  from  the  switchyard a t  
t h e  powerplant. One overhead 60 kV l i n e  runs from t h e  switchyard down a 
common corr idor   with t h e  Overland  Conveyor to   the  Coal  Blending  Area, 
where i t  turns  South down t h e  waste  conveyor  route t o  Medicine  Creek. 
A second 60 kV l i n e  runs down the  ash  conveyor  route,   turning West along 
the  North  edge of Medicine  Creek, t o   l i n k  up with t h e  f i r s t  60 IcV l i n e  

System have two independent and phys ica l ly   segrega ted   a l te rna t ive  
t o  comp:lete the   r ing .  In t h i s  way, a l l   a r e a s  of the  Materials-handling 

suppl ies .  

8.4.2  Powerplant - Coal-handling 

The powerplant  Coal-handling  System and the  drivt. = motors 
a t  t h e  de l ivery  end of the  Third  Overland Conveyor a re   suppl ied  from t h e  
genera t ing   s ta t ion  6.9 kV s t a t ion   aux i l i a ry   boa rds .  

I 
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8.5 

8.5.1 

RECOMMENDATIONS FOR FUTURE TESTWORK 

Crushing  and  General  Characteristics of Run-of":& 
Materials and Blended  Coal 

mater ia l s  must be  obtained  for   tes t ing.  However, some material  samples 
will not b e  a v a i l a b l e   u n t i l   a f t e r  mining commences, as  they w i l l .  der ive 
from  lower l eve l s  of t h e  p i t .  

Bulk samples  representative of the  var ious run-of-mine 

The fo l lowing;   t es t s   a re  recommended: 

(I.) A run-of-mine s i ze   ana lys i s ,  and  a s i z e   a n a l y s i s   f o r  each .material 
af te r   c rush ing  and  hand.ling  operations,  using  different  crushers; 

(:!I Tests t o  determine the   b reaking   charac te r i s t ics  of t he   be t t e r  
coa ls ;   spec i f ica l ly ,   to   ob ta in   answers   to   such   ques t ions   as :   I f  
the  bet ter   coals   are   harder   than  the  waste   mater ia ls ,  is benefi- 
c i a t i o n  by se lec t ive   c rush ing  and screening  feasible? Would a 
Bradford  Breaker  reject: good coal   a long  with  petr i f ied wood and 
clay? 

(:%) Tests   to   ident i fy  prob:.ems connected w i t h  p e t r i f i e d  wood t o  obtain 
an,swers to  questions  such as: Could impactor  crushers  allow 
scalping  off t h i s  mater ia l   af ter   being  subjected t o  primary  crushing? 
Is t he   ma te r i a l   i n t r in s i ca l ly  so hard  that  damage may result by 
using  simpler  types of c rushers   l ike  t h e  "Wing" crusher? Could  a 
Bradford  Breaker r e j e c t   t h i s   m a t e r i a l  from say 200 x 50 mm. raw Coal 
at the secondary crushing s tage?  

($) Tests to   i nd ica t e   p rac t i ca l  methods for   deal ing w i t h  claystone 
waste, s p e c i f i c a l l y  in connection w i t h  moisture  content, and 

an t ic ipa ted ;  
crushing and handl ing  character is t ics  when mined in   condi t ions  

( 5 )  Tests  to  determine  the  basic  material  parameters t o  a id  in the 

meters  to  include  bulk  density  factors,   angle of repose artd sur-  
design and se l ec t ion  of handling  equipment and s i l o s ,  such  para- 

charge,   f lowabili ty,  a:nd shearing. 
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0 . 5 . 2  Borecore  Test ProKram 

aft:er  mining  has  advanced,  it, w i l l  be  necessary  to  obtain  data from 
su i t ab le   l a rged iame te r  (200 mm) d r i l l   c o r e s .   I n  many cases  they  should 
he lp   t o  answer t h e  above  quesitions,  subject  only  to f i n a l  design  stage 
confirmation. 

Since  bulk  samples  can  only be  obtained  from many areas  

The program  must f i r s t   e s t a b l i s h   t h e   a p p l i c a b i l i t y  and 
technique of the  method by  cumparison w i t h  data from adjacent  bulk 
trenches. 

cores w i l l  be  required.  (Their  situation  can  be  determined from exis t ing  
small-diameter  core  results,  t o  ensure t h a t  the  complete  range of 

wotdd produce  a s ign i f i can t  sample  weight. 
mater ia l s  i s  sampled.) Due t:o the  thickness of the  measures,  each  core 

(1:) Dry tumbling tests should  be  performed to   e s t ab l i sh  t h e  raw coal 

It is not   ant ic ipated  that   a   large number of these d r i l l  

s i z e   c o n s i s t  of coal zones  which  have  not  been  sampled. 

(211 Samples of a l l   ma te r i a l s   shou ld  be  obtained  for   pract ical   c lass i f i -  
ca t ion  by crushing and handling  equipment  manufacturers. 

8.l5.3 Crushing  Tests 

crusher makes use of d i f fe ren t   charac te r i s t ics .   Spec i f ic   requi rements  
should b e  determined by consultation  with  each  crusher  manufacturer. 
Thxa  foll.owing  types of crusher w i l l  be  considered: 

There a r e  no standard test procedures,  since each type of 

Bradford  Breakers; 
S iebra  ScreenjCrusher; 

Roll Crusher; 
Impactors; 

Hanrmermills; 
Clay Shredders. 
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of  the 200 rum x 50 mm fracticln  after  primary  breaking  at 200 mm. 
Specific  attention  should  be  paid  to  the  characteristics 

8.Ji.4 Handling  Characteristics 
* 

(111 A series  of 500 mm x 0 c:oal  qualities  should  be  tested  at  various 
surface-moisture  contents  between 3% and  10%. This should  enable 
the  plant  designers  to  project  chute  angles  for  the  coarser  fractions; 

(211 A series  of 13 mm x 0 coal  qualities  should  be  similarly  tested; 

(311 Clay  samples  must  be  submitted  to  equipment  manufacturers. 

8.5.5 Screening Test2 

screening  of  the  various  materials will be  determined  by  consultation 
wiih  screen  manufacturers. 

Specific  requirements  for a detailed  test  program  for  the 

roller  (,self-cleaning  type),  vibrating  (woven  wire,  rod),  probability, 
disc.,  etc. 

The  following  types  of  screens  will  be  considered,: 

Special  attention  will  be  paid  to  the  handling of wet 
fines  and  sticky  materials. 
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TABLE 8-1 

IN-PIT CRUSHING PLANT - TRANSFER CONVEYORS 

Length Li f t   Capac i ty   Ins ta l led  Year - C O l v e y o r  m m t / h  Speed ho I n s t a l l e d  

- D u n p a t i o n  No. 1 

Co.nl Transfer M l  47 6 1,600  2.5  175 
C0.31 Transfer M2 62 7 1,600  2.5 

-1 
200 

Waste Transfer M3 47 6 2,500  2.5 300 1 
-1 

Waste Transfer M4l  47 6 2,500  2.5  300. . 1 
Waste/Cl.ay 

Pransfer M5 47 6 2,500  2.5 300 1 
Waste/Cl.ay 

Pransfier M6 47 6 2,500  2.5 300 1 

- Dunp S ta t ion  No. 2 

Coal  Transfer ~1~ 47 6 
Coal  Transfer M9 62 7 
Waste Transfer ~1.11 47 7 
Waste Transfer M12 47 6 
WasteIClay 

Transfer M13 47 6 

- DumpStation No. 3 

Coal  Transfer M 1 2  47 6 
Coa l  Transfer M9' 62 7 
Waste Transfer M41'2 47 6 

1,600 
1.600 
2,500 
2,500 

2,500 

1,600 
1,600 
2,500 

2.5 
2.5 
2.5 
2.5 

2.5 

2.5 
2.5 
2.5 

" - 
Handles  low-grade coa l  
Relocated from Dump S ta t ions  No. 1 and No. 2 

Scurces: Simon-Carves of Canada Ltd. 
B.C. Hydro Thermal Division 

175 
200 
300 
300 

300 

175 

300 
200 

20 
20 
20 
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IN-PIT INCLINE - COAL AND W A S T E  CONVEYORS 

" " 

Length L i f t  Capacity Power 'Year 
Installed 

- Co:- m m t f h  hp Installed 

- D w n p t i o n  No. 1 

Co.nl M8A 
Waste M8B 
Waste M8C 
Lo;rgrade  Coal M8D 

- DunpStation No. 2 

Coal M9k 
Waste M9B 
Waste MSIC 
Lolr-grade  Coal M9D 

- D u m p t i o n  No. 3 

Coal Ml0A 
Waste MiOB 

500 
500 
500 
500 

400 
400 
400 
400 

600 
600 

45 
45 
45 
45 

75 
75 
75 
75 

90 
90 

3,200 
5,000 
5,000 
5,000 

3,200 
5,000 
5,000 
5,000 

5,000 
5,000 

I, 000 
1,400 
1.400 
1,400 

1,400 
2,000 
2.000 
2,000 

1,600 
2,400 

-1 
1 
1 
1 

8 
8 
8 
8 

20 
20 

Note: All conveyors 1,400 mm wide and 4.5 m/s 

Scurce: B . C .  Hydro  Thermal Division 
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TABLE 8-3 

CRUSEING,  STACKING R E C W M I N G ,  AND DELIVERY CONVEYORS 

Cctnveyor 
Length Li f t   Capac i ty  Speed I n s t a l l e d  
m m t / h  mls hp 

- C n s h i n g  

BSpass C l l  
Tzansf er  C2 
Sc.reen 'Feed C4A 
Sc.reen 'Feed C4B 
Sc.reen 'Feed C4C 
Sc:reen 'Feed C4D 

Product C7B 
Product C7A 

Product C8A 
Product C8B 
Product CYA 
Product CYB 

S t:acking  and 
" Reclaiming 

Transfer  C10 
Stacking C 1 1  
Rwlaim Bypass C12 
R6:claim C13 
Collect ing C14 

Del ivery 

Overland C15 
Overland C16 
Overland C17 

" 

26 
197 
121. 
116' 
1168 
121. 
86 

112: 
127 
127 
187 
183 

135 
670 
670 
67CI 
133 

1, OOCI 
1,100 
1,850 

24 
4 

25 
25 
25 
25 

7 
7 

11 

34 
11 

34 

10 
6 

10 
10 
10 

80 

165 
245 

3,200 
3,200  4.5 

4.5 
1,000 
1,000 

2.5 
2.5 

1,000  2.5 
1,000 
3.200 

2.5 

3,200 
4.5 

3,200 
4.5 
4.5 

3,200 
3,200  4.5 

4.5 

3,200  4.5 

3,200 4.5 
3,200 
3,000 

4.2 

3,000 
4.2 
4 . 2  

3,000 4.2 

3,000 4.2 
3,000 
3,000 

4.2 
4.2 

150 

200 
700 

200 
200 
200 
250 
250 

350 
350 

700 
700 

200 
600 

600 
600 

250 

1,500 
3,200 
3.000 

Note: A l l  conveyors are 1,400 mm wide,  except a s  noted 

Source: Simon-Carves of Cartada Ltd. 
B.C. Hydro Thermal Division 

This conveyor is 1,800 mm wide, 2.6 m/s 
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TABLE 8-4 

LOW-GWE COAL - PLANT CONVCIORS 

"7 - 
Length L i f t  Capacity Speed jhstalled 

- C o : m  m m t l h  mls hp 

Tr msf er LG1 94 23 5,000 4.5 700 

Screen Feed LG3A 115 25 1,000 2.5 200 

Screen Feed LG3B 115 25 1,000 2.5 200 

Rejects LG7 76 6 1,000 2 .5  100 
Rejects LG8 188 6.5  1,000 2.5  125 

Note: A11 conveyors  are 1,400 m vide 

Source: Simon-Carves of Canada L t d .  
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TABLE 8-5 

HOUTH MEADOWS DUMP - WASTE CONVEYORS 

" 
" 

Length a t  
I n s t a l l a t i o n   L i f t   I n s t a l l e d  >!ear 

co 
W - m m hp I n s t a l l e d  

Transfer W 1  
Trsnsfer W3 

L i n e  No. 1 "- 
" 
EL900 
Overland H O 1  
Transfer HT1 
Shif tab1.e His1  
" 
EL970 
Overland H03 
T r  ansf ex: HTlA 
Shiftab1.e HSlA 

L i n e  No. 2 "- 
" 
EL935 
Overland HO2 
Transfer HT2 
S h i f t a b l e  BS2 
" EL1005 
Overland H04 
Transf el: HT2A 
Transf el: HT4 
Shiftab:!e HS2A 
" 
EL1040 
Overland H06 
Transfer HT2B 

S h i f t a b l e  HS2B 
Transfer HTb 

93 
75 

600 
I, 150 

900 

700 
1,250 
1,700 

900 
1,250 
1,300 

700 
1,250 

900 
1,500 

900 

850 
850 

1,600 

" 

300 
700 1 

1 

600 1 
1,000 1 
1,200 1 

2,000 6 
1,000 6 
1,500 6 

1,500 2 
1,000 2 
1,500 2 

2,000 9 
1,000 9 

750 9 
1.200 9 

2,400 23 
750 23 

1,000 23 
2,000  23 

Note: i l l  conveyors on t h i s   t a b l e   a r e   1 , 4 0 0  m wide, 5,000 t / h  @ 4.5 m/s  

Source: B.C. Hydro Thermal  Division 
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TABLE 8-6 

MEDICINE CREEK DUMP - WASTE CONVEYORS 

Length a t  Lif t Ins t a l l ed  Year 
Coclveyor - I n s t a l l a t i o n  m hp Insra l led  

Owrland M01 
Overland 1402 
Overland M03 
Overland M04 
Overland M05 

" 
EL.tO60 
Tr;msf e r  XJ!1 
Trmsf  er  MT2 
Sh:Lftabl,e MS1 

" 
EL.LO95 
Transfer MTlA 
Transfer G% 
Sh,Lftabl.e MSlA 

" 
ELL130 
Tr ,msf   er  MTlB 
Tr.msf e r  NT2B 
Sh i f t ab le  MSlB 

100 
100 
350 

1 :, 700 
l:, 400 

1 :, 600 
1,000 

500 

1,200 
1,400 

500 

800 
1,500 

500 

6 
6 

120 
30 

140 

-145 - - 

-110 - - 

-95 - - 

500 
500 

1,000 
4,000 
4,000 

Regenerative 
1,000 

500 

Regenerative 
1,200 

500 

Regenerative 
1,200 

500 

:t5 
15 
115 
15 
I 5 

15 
115 
:L5 

l a  
.L8 
:L8 

.2 6 
26 
,2 6 

Note: A l l  conveyors are  1,400 mm wide, 5,000 t / h  @ 4.5 m/s 

Source: B.C. Hydro Thermal  :Division 
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TABLE 8-7 

POWERPLANT COAL-HANDLING CONVEYORS 

~~~ - 

Length  Capacity 

Receiving (from Overland  Conveyor) lA and 1 B  

Be.Lt Feeders (Main Transfer House) 2A and 2B 

Porrerhou.se 4A and 4B 

Transfer 5A and 5B 

Inrermediate 6A. 6B, 7A, and 78 

Be.lt  Feeders  (Powerhouse) 8A.,  8B.  8C, 8D. 
9A, 9B. 9C, and 9D 

Si,Lo lOA, l O B ,  1l.4, U B ,  1 2 A ,  12B, 13A. and 1 3 B  

Be.Lt Feeders  (Reclaim  Hoppers) 14A, 14B. 14C. 
14D. 14E, and 14F 

Em,argenc:y Reclaimer 15A and .L5B 

St.xker/Reclaimer 16  

Ex-ess  Discharge  Pile 1 7  

Reclaim  and  Stockout 18 

Emergenc:y Reclaim 1 9 A  and 19B 

" - 

190 3,000 

21 2,500 

35 6 2,500 

154 2,500 

51 400 

11 400 

51 400 

6 It, 300 

180 2,500 

43 :2,500 

15 1,200 

460 2.500 

160 .2,500 

Note: (I) Belt  speeds sha1.L not  exceed  3.3 m/s on conveyors  except 
the  Silo Conveyo.cs (10, 11, 12, and 13) where the b d t  
speed shall not ,exceed 2 . 2  m f s .  

1:2) The t o t a l   i n s t a l l e d   c a p a c i t i e s  of t h e  motors fo r  the! power- 
plant  Coal-handling System is approximately 3,280 kM. 



TABLE 8-8 

ASH-HANDLING  CONVEYORS 

Length L i f t  Capacity Speed I n s t a l l e d  
- COllveyor m m t / h  m/ s hp 

Drag-bar  Conveyor  98 21 

Cross-belt Conveyor 99 48 

Co.Llecting-belt  Conveyors 
.LOOA and l O O B  310 

Transport  Conveyors  10lA 
,and l G 1 B  2,950 

ShLftab1.e  Conveyors 102.4 
.and  102B 1,200 

Mo',ile C:onveyors 103A 
.and 1Cl3B 30 

Shi f tab le   S tackers  104A 
md 1048 36 

8 - 51 

90 - - 
127  1.0  8 

453 1.5 50 

851 2.2 200 

851 2.2 300 

851 2.2 20 

851 2.2 50 



I TABLE 8-9 Sheet 1 of 2 

I 

1 

H i m  w e  c-producing 
t.npor.r uy . 

Out OUC 
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Hin. a t  olximn rat. 

opera t ion  2. 
t o  km.p up v i t b  

Daliver perfo-e 
coal for 18 hours out 
of 24. 

8 - s3 



4 

i '( 

' C  
" 

POWER PLAN1 

WASTE OISPCSAL  AREA 
HOUTH MEbDOWS 

35 I E 4 R  OPEN PIT 
LOWER MEDICINE  CREEK 

OISPOS4L AREA 
MID-MEDICINE C h i f K  ASH 

DISFQSAL M E 4  

HAT CREEK PROJECT 

FIGURE 8-1 

Overall Project Flow Diagram-, 

i 



" 

i 

tu1 CREEK PROJECT 

FIGURE 3.6 

ilATERlALS HANDLiNG SYSTEM 
FLOW DIAGRAM 

"""L. 



SECTION B - B SECTIOP, c - c 

FIGURE 8-3 

General Arrangement 
Mine Conveyors and 
Truck Dump Stations 



I /  
I 1  
I I  
I !  
I t  

I 
. I 

~ ~- . 



I '  
I 
I 
I 
I 
I 

i 
I 
I 
i 
I 
I 
I 
I 
! .  
I 
I 
I 
I 
I 

! 

1 

HA1 CREEK PROJECT 

FIGURE 8-5 

Blending I Reclaiming 
Generai Arrangement 



?LAN-OVERLAND COAL CONVEYOR 

. 

! 

HAT CREEK PROJECT 
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General Arrangement 
Overland Coal Conveyor 
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Pictorial View 
Waste Dump  Development 
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Powerplant - Plot  Plan 
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FIGURE 8-13 

Powerplant - Flow  Diagram 
Fly-Ash Pressure System 
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FIGURE 8-14 

Isometric View 
Powerplant - Ash Disposal  Systen 
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SECTION 9 

t.hat w i l l  be  used i n  t h e  development  and  operation of t he  mine. The 
This   sec t ion .   d i scusses   the   se lec t ion   of   the  equipment 

f n i t i a l  equipment is schedded   t o  become operat ional  in Year -2  t o  
c:ommence pre-production  development. 

amy earth-moving required cbutside the  limits of t h e   p i t   f o r  s i te  prepa- 
r a t i o n  and construction  purposes would b e  performed  by  contractors' 
equipment. The cos ts  of t h i s  work have  been  provided in the   construct ion 
c:apital cost  estimates.  This work could  be  reassigned  to  the  .nine  crew 
and  equipment with a minor revision of the  schedule.  

For  the  purposes  of  this  study i t  has  been assmned t h a t  

cluction  equipment for   loading and hauling  coal and waste; and support 
The mining  equipment is div ided   in to  two groups: pro- 

equipment to   execute   the ncmerous other   tasks   required  for   the  cont inuous,  
e f f i c i en t   ope ra t ion  of t h e  mine. 

11.1 PRODUCTION  EQUIPMENT 

A preliminary  evaluation of possible  mining  equipment was 
conducted to  determine its s u i t a b i l i t y   f o r  t h e  proposed  methods of 
operation. The equipment t:hat passed t h i s  i n i t i a l   s c r e e n i n g  was sub- 
j ec t ed   t o  a de t a i l ed   cos t  2nd product ivi ty   analysis  in the  context of 
1:he mine plan and schedule. 

s ider ing   the   shovels  and t rucks as a sys t em  fo r   t h ree   c r i t i ca l  mining 
periods : 

(1) Year 6 - u t i l i z a t i o n  of f i r s t  dump pocket  only; f i r s t  high pro- 

The cost  and product ivi ty   analysis  was performed con- 

duction  perLod; 

(2)  Year 9 - u t i l i z a t i o n  of f i r s t  and  second dump pockets;  multiple 
mining areas; 

* 

a 
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Year 2 1  - u t i l i z a t i o n  of f i r s t ,  second,  and t h i r d  dump poc:kets; 
high  coal  production  from  lower  benches. 

These time  pelriods  include  both  long  and  short   distances 
with  uphill ,   downhill ,  and leve l   hauls .  For  each  year,  haul ro.sd 
p r o f i l e s  were developed  and  truck travel times  calculated.  Fixed  cycle 
t jmes  were  developed f o r  eac.h shovel-truck  combination. On lev,el   hauls ,  
t rucks were l imi t ed   t o  a m a x i m u m  speed  of 40 h / h .  On downhill  hauls 
the  speed limits were estab1,ished  to  provide maximum braking  capabili ty.  

9.1.1 Coal Mining 

1. Shovels 

The s e l e c t i o n  of the   coa l   shovel  is  dic ta ted  by the  
decision  to  adopt selective mining  methods. The most e f fec t ive   shovel  
f o r   t h i s  purpose i s  the hydraulic  excavator.  Because of t h e   v a r i a b i l i t y  
of the   depos i t ,   the  more shovels   avai lable   for   operat ion,   the   easier  i t  
i!i to   maintain a cons is ten t   qua l i ty  of output. The need to  provide 

a!: 2 m was balanced  against   the economics  of using larger equipment. 
f i e x i b i l i t y   f o r   q u a l i t y  cont:rol  and to   permi t   e f fec t ive   par t ings  removal 

The machine se lec ted   for   loading   coa l  is  a hydraulic  shovel  with a 
10.7 m3 bottom-dump bucket  equivalent  to  the  Poclain 1000. 

In addi t ion  to the  scheduled  coal  production,  these 
shovels  have  been  assigned a quant i ty  of waste par t ings and  low-grade 
coal   to   be removed each  year  equivalent  to 204  of the  coal  tonnage. 

capable of loading t h e  assigned q u a n t i t i e s  of coa l  and par t ing materials. 
Over the  profject   l ife,   between two and three  shovels   are  

T ~ J  provide  the  necessary  f lexibi l i ty   for   producing a uniform q u a l i t y  of 

mutimum capacity,  four  electrically-powered  hydraulic  shovels w i l l  be 
coal,  and t o  accommodate extended  periods of powerplant  operation a t  

o?erat ional ,   except   during  the i n i t i a l  bu i ldup   to   fu l l   p roduct ion  and a 
t,ailing;-off  period in t he  latter years of t he   p ro j ec t .  

I n  the  peak  production  years,  coal w i l l  be mined from 
a3 many as 15 benches.  During th i s   per iod ,  a f i f th   shovel   has   been 
provided  for  to  reduce  the :impact  of numerous shovel moves. This 
a8id i t iona l   shovel  would be a diesel-powered unit and  would be  supplied 
with a backhoe  attachment as well as   the   s tandard   shovel   f ron t .   This  
uxit provides  mobility and f l e x i b i l i t y   t o   t h e   o p e r a t i o n .  The backhoe 
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at,tachment will also  be  useful  in excavating sinking cuts  and a .ss is t ing 
i r .  s e l ec t ive  mining. 

2. Trucks  

evaluated  operating  in  conjunction  with  the  10.7 m3 hydraulic  shovel. 
These t rucks were r a t e d   a t  77 t, 91 t ,  and  109 t. 

Three sizes of diesel-electr ic   haulage  t rucks were 

The economic analysis  performed  for  the  three  selected 
c r i t i c a l   p e r i o d s  showed a marginal  cost  advantage  for  the 77-t truck 
over t h e  91-t truck,  with  the  109-t  truck  ranked  third. In reviewing 

shovels was obtained  with  the 77-t trucks. which  were  confirmed a s  the  
the   f lee t   s ize   deve loped  i n  the   ana lys i s ,  a bet ter   balance of t rucks  to  

most su i tab le   coa l   t ruck .  

t~:ucks  required  ranges from n ine   t o  11. The pr inc ipa l   spec i f ica t ions  of 
the truck  are:  77 m3 coal  box; 1,000 hp engine; 24.00 x 49 t i r e s ,  and a 
23:l gear   ra t io .  

During the peak  production  years  the number  of 77-t 

9.1.2 Waste Removal 

moved: consolidated and unconsolidated. The consol idated  mater ia ls   are  
typ i f ied  by the  claystones and s i l t s t o n e s  of the  Medicine Creek. and 
C8Jldwat.er  formations.  Glacial till, and the  sands and gravels  on the 

wi th  la rge  quan t i t i e s  of bentoni t ic  s l ide material on t h e  West side. 
East s ide of the p i t  a r e  c l a s s i f i e d  as  unconsolidated materials,   along 

There a r e  two principal  types of waste  materials  to be 

1. Shovels 

mined present very  different  problems. The consolidated  waste is a 
The two di f fe ren t   ca tegor ies  of waste  material  t o  be 

saturaeed,   sof t ,   cohesive  mater ia l ,  which, when frozen, will form a 

period.. when blasted,   frozen  clay  breaks  into chunky pieces   that   are  
rock-like  crust  a metre  or more deep  during  an  extended  cold  weather 

n o t  compatible w i t h  conveyor t ransportat ion.  An al ternat ive  approach  to  
blast ing  the  c laystones and s i l t s t o n e s  would be  t o   b l a s t   t he   ma te r i a l  

proven e f f ec t ive   i n   t a r   s ands .  However, because of t h e  h i g h  mclisture 
pr ior  to freezing,  using  cr.ater  blasting  techniques,  a method that  has 

un t i l   ope ra t iona l   t e s t ing  can be  done. 
content: of the  clays,   the  effectiveness of this  approach is  questionable 
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Because  of thle na ture  of the  c laystones,  i t  was concluded 
t h a t   t h e  most e f f e c t i v e  methlod of excavat ing  this  material would be   to  
udie hydraulic  shovels.  A Demag 241  with a 14.5 m3 bucket is the  only 
production  unit  i n  t h i s  size! range  currently  available.  

of! a D-9 r ipper   to   handle  the f rozen   toe .   Spec ia l   a t ten t ion  w i l l  a l s o  
be  required i n  operational  planning  to  maintain  continuous  operation 
during  the Winter months to   prevent   the  face  f reezing.  It w i l l  a l so   be  
necessary  to  prevent t r a f f i c :   t r a v e l l i n g  on top of material t o   b e  mined 
during  the  Winter,  because of the  greater   depth of the   f rozen   layer   tha t  
this   causes .  

The appl ica t ion  of t h i s   u n i t  would r equ i r e   t he   a s s i s t ance  

The unconsolidated materials present  less serious  excavating 

cable   shovel   or  a hydraulic shovel. A cost  and product ivi ty   analysis  
problems. This material cau be  excavated  with e i t h e r  a standard  mining 

w a s  conducted t o  compare a 1.6.8 m3 cable  shovel  with  the  14.5 mil h d r a u l i c  
shovel. The r e s u l t s  showed marginal  cost  savings  using  the  16.8 m r 
shovel  for  loading  unconsolidated waste. The study  also  demonstrated 

mixed shovel   f leet ,   causing an increase i n  t h e  number and length of 
t h a t  addi t iona l  equipment  sc:heduling  problems would be introduced with a 

shovel moves. The hydraulic  shovels have the  additional  advantages of 
be ing   l igh ter   in   weight ,   exer t ing  less ground-bearing  pressure,  and 
capable  of  travelling  approximately twice a s  fast as the  cable  shovels. 

of the  cable  shovel and resu l ted  in  the  14.5 m 5 hydraulic  shovel  being 
stt lected  for  loading  both  the  consolidated and unconsolidated waste 
mater ia ls .  

These fac tors   ou tweigh   the   ins i   n i f ican t   cos t   sav ings  

2. Trucks 

Three s i z e s  of diesel-electric haulage trucks being 
loaded by 14.5 m3 hydraulic  shovels  were  evaluated  for waste haulage. 
These trucks were 109 t ,  136 t ,  and 154 t .  Other truck sizes were 
e,limim.ted i n  a preliminary  evaluation. 

cci t ica .1   per iods  ident i f ied  above.  The 154-t truck showed the  lowest 
u:zit  production  costs  and w a s  s e l ec t ed   fo r  waste haulage. The pr inc ipa l  
s?ec i f i . ca t ions   for   the   t ruck  are: 90 m3 rock box; 1,600 hp engine; 
3'5.00 x; 5 1  tires, and a 28.85:l   gear  ratio.  

The economic ana lys i s  was performed  using  the same three  

Consideration was given  to   s tandardizing  t rucks  for   coal  
azd waste, but   the   requi rements   for   se lec t ive  mining of c o a l   d i c t a t e  a 
snaller u n i t  than is economica l ly   jus t i f ied   for  moving larger q u a n t i t i e s  
O E  waste over s igni f icant ly   d i f fe ren t   haul   road   prof i les .  
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9.1.3 Operation a t  Maximum Capacity  Rating 

required.   and  be  able,   to  operate at  its fu l l   r a t ed   capac i ty   fo r   an  
Under exceptional  conditions  the  powerplant cou:ld be 

extended  period  of up t o  six months. The p lan   p resented   in   th i s   repor t  
ensu res   t ha t   su f f i c i en t  equipment i s  provided  to meet t h e  n o m i l  opera- 
t ional  requirements  established by the  forecast   operating  regime. The 
purchase of addi t iona l  equipment t o  cope  with  an  event  that is unl ikely 
to   occur  is n o t   j u s t i f i e d  where contingency  plans  can b e  implemented. 
The mining  operation, as planned,   has   considerable   f lexibi l i ty   to  meet a 
number of  widely  varying  conditions  that   can  be  used  to meet ernergency 
requirements  for  additional  coal  production. 

0perat:ton a t  maximum capac i ty   ra t ing  w i l l  span  the  Winter months. This 
assumption is supported by t h e   f a c t   t h a t  maximum power  demands occur i n  

a r e  exposed to   g rea te r   hazards   in   the  Winter, and the  thermal  powerplant 
th i s   per iod ,   t ransmiss ion   l ines  from more dis tant   hydro-electr ic   projects  

a t  Hat  Creek  has  extended  maintenance  scheduled f o r  each  uni t   dur ing  the 
Summer. It is a l s o  assumed that  extended  operation will not bo required 

equipment  could  be  purchased. The additional  equipment,  primarily 
i n  successive  years.  Should the  lat ter assumption  prove wrong,, addi t iona l  

trucks,,  can  usually  be  obtained  with a t h r e e   t o  six-month lead time. 

It is assumed t h a t  any  extended  period of powerplant 

addi t ional   coal   during  the emergency per iod.   Exis t ing  plans  provide  for  
a t  least s i x  months' coa l   t o   be  uncovered a t   a l l  times. In many time 
periods waste removal is even f u r t h e r  advanced t o   f a c i l i t a t e  a level 
production  schedule. Thus it is not  considered  necessary  to  increase 
waste  removal t o  cope with  the emergency. 

The mining  contingency  plan  only  provides  for  mining 

adequate  shovel-loading  capability  has  already  been  provided to allow 
f lex ib i l i ty   for   coa l   p roduct ion   schedul ing .  The conveying  systems are 

ueans tna t   t he   coa l  conveyor  has a capacity 40% above  the  peak  annual 
designed  to  handle  peak  hourly  requirements. On an annual   bas i s   th i s  

conveyor a s  a back-up f a c i l i t y .  I t  is concluded  that  adequate  conveying 
tonnag'. required. This does  not  include  the  use of the low-grade coa l  

capac i ty   ex is t s .  

To meet the  additional  coal  production  requirement,  

a.ssigment of trucks. The re-assignment  of  one o r  two trucks from waste 
r,emova.l to   coal   product ion  should  be  suff ic ient   to   provide  the  addi t ional  

1.0.7 m 3  coal shovels. Although th i s  would not  u se   t he   t rucks   a t  maximum 
tonnage  required. The larger 154-t waste trucks  can  be  loaded by the  

efficiency;  the  performance would be  acceptable  under emergency conditions.  

The pr inc ipa l  area for  contingency  planning is i n   t h e  
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Higher  productivity is expected  from  trucks  during  the 

Winter months  than  during  the  remainder of the  year.   Experience  in 
other opera t ions   ind ica tes   subs tan t ia l   p roduct iv i ty  improvement Ln the  
Winter,  primarily  due  to improved haul  road  conditions. This improve- 
mect is (expected t o   b e  even more pronounced wi th   t he   so f t ,  weak materials 
a t  Hat Creek  and w i l l  minimize t h e  loss of waste production. 

the smal.ler 32-t trucks  loaded  either by 10.7 m3 shovel  or by front-end 
loader.   These  trucks  are  available  for  use  during  the  Winter months 
because #of the  l imited  road  construct ion  act ivi ty  a t  t h i s  time. As a 
f i c a l  back-up, additional  shovels  and  trucks  can  be  redirected from 
wa8te removal to   coal   product ion,  and  any s h o r t f a l l  in waste can  be 
made up through  the  use  of  contractors. 

A f u r t h e r  back,-up system  for  coal  production is t:he use of 

P 
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9.2 SUPPORT  EQUIP= 

,- 

The support e,quipment requi red   for   the  mine can be broken 
dclwn into  four   pr incipal   categories:   road  construct ion and  maintenance; 
mine support;  material-hand1,ing  support; and general  service equipment. 
There i s  a considerable  overlap i n  the  appl icat ion of specif ic   types of 
ecpipmeat to   the   d i f fe ren t   ca tegor ies .   Table  9-1 summarizes thle t o t a l  
rc!quire!nents  of t he  major  equipment  types  and the i r   appl ica t ions .  

9.2.1 Road Construc,tion  and  Maintenance 

considerable  road  constructi,on will be  required on v i r t u a l l y  ev,ery  bench 
to   ensure  that   the   product ion  t rucks and service equipment  can  ,sperate 
e f f i c i e n t l y .  Truck  haul  roads w i l l  generally  be  constructed 25 m wide, 
with a 0n.e metre base topped. with 20 cm of crushed  gravel. It fs 
est imated  that  half t he  r0ad.s to   be   cons t ruc ted   in  a given  year w i l l  
require  major  construction. The remaining  roads w i l l  be  constructed on 
more s tab le   g rave l ,  till, and coal  requiring  only  top  dressing. 

Because  of t h e  weakness of the   mater ia l s  a t  Hat 'Creek, 

A major  road  building program w i l l  commence i n  t 'he  pre- 
pi:oduction  development  period  and  continue  throughout  the l i f e  of the 
m::ne. Roads on t he  waste dump w i l l  be   bu i l t   i n t e rmi t t en t ly ;  most of 
t h i s  work w i l l  be  required  immediately  prior  to  the  relocation of 
conveyor be l t s .  The road  construction  requirements, shown i n  Table 
9-2, decrease as permanent  haulage  roads are developed. The permanent 
roads  above  the  present  vall.ey  bottom w i l l  be   operat ional   in  ab,out Year 
l i j ,  and  below the  valley  bottom i n  Year 20. 

Major haul  road  construction is r e s t r i c t e d   t o   t h e  months 
of the   year  when the  ground is not  frozen, to avoid  the problems t h a t  
Wlnter-built  roads  have  due  to  trapped  excess  moisture  and  poor com- 

gain access   to   the more unst:able areas,  using  roads w i t h  only a minimum 
paction. It is planned to  take  advantage of the   f rozen   condi t ims   to  

0:: surf  ace  topping. 

and f i l l  where required and rough-level  the  foundation.  Scrapers,  aided 
by push  dozers, would subsequently  pick up run-of-mine gravels - mainly 
f:com t h , e  East s i d e  of the   va l ley  - in   o rder   to   bu i ld  up the  lower  portion 

The construction method for   roads  uses   dozers   to   cut  

.1 
. .  
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of the  sub-base. The upper  portion of t he  sub-base,  including  the 

ma,teria.ls. The gravel  crusher would be  located on a gravel  bench and 
running  surface, would be  crushed  gravel  or, when ava i lab le ,  baked  zone 

fed by .Eront-end loaders. I t  would  convey crushed material t o  ix p i l e  
fc’r  pick-up by scrapers   o r  by front-end  loaders  for  truck  transport .  
Gr,aders  and  vibrating  compactors would complete   the  f inal   surface.  
Pr,ovision  has  been made f o r  water trucks  for  both  the  construction  phase 
de,scribed  above  and for  subsequent  road  maintenance  practice. 

s t r u c t i o n   a c t i v i t y  w i l l  be  handled by 705 hp tandem-powered 16 1n3 

st ruck  (capaci ty   scrapers   ass is ted by D-9 push-cat.  During  pre- 
product:ton,  the  scrapers will remove an  estimated 2 . 2  mill ion m 3  of 
waste materials, the  major i ty  of  which w i l l  be  used t o  construc’:  roads. 
From Year 6 onwards, the  haul   dis tances   required  for   road  construct ion 
lengthen beyond t h e  economic limits for   scraper   use,  and t h e  32” t rucks 

equipment fo r   t h i s   func t ion .  From Year 12 on, t he  number  of working 
lcaded by front-end  loaders,   assisted by D-9 dozers, become the  primary 

benches  decreases  and with it the  amount  of road  construction in each 
year. 

From pre-production  to Year 5 ,  the   bulk of road (con- 

The bench  pioneering  operation is in te rmi t ten t  and 

w i l l  provide a s u f f i c i e n t  number of ramps and level operating  space  for 
involve:3 cut  and f i l l  work a t  designated bench elevat ions.  T h i l j  work 

subsequent  shovel/truck  operations. The pr inc ipa l  equipment  used f o r  
bench  pFoneering w i l l  be  scrapers  and D-9 dozers. 

tt,e construct ion and  maintenance of the  haul  roads.  Grader  requirements 
were established based on each  grader  maintaining 3 Ian of road  per 
shift .  A smaller, 14-6 grader  has  been  provided  for  in  the  est:lmates  to 
maintain  the  narrower  service  roads  around  the  property. 

C a t e r p i l l a r  16-G graders   or   equivalent  w i l l  be  used i n  

Provision has been made i n  the  estimates f o r  the  purchase 
ar.d operation of the  major  road  construction  equipment and f o r  all 
aspects  of road  maintenance,  including snow removal,  dust and ice 
ccntrol ,   gravel   crushing,  and ditch  maintenance. 

9 . 2 . 2  Mine Support 

1. D r i l l i n g  

It is ant ic ipa ted   tha t   the   major i ty  of the  coal  and waste 
ma,teria.ls can  be  excavated  using  hydraulic  shovels  without  blasting. 
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However, exp lo ra t ion   d r i l l i ng   has   i den t i f i ed  bands  of  cemented  conglomerate 
th ,a t  m a y  require   f ragmentat ion  to   permit   eff ic ient   loading  operat ions.  In 

was uncovered in   t he   bu rn  zone material that had to   be  blasted.  No f u r t h e r  
ad8i i t ion.   dur ing  the  bulk  sample program,  an i so la ted   p lug  of fused material 

plugs of th i s   type  have been i d e n t i f i e d  i n  t h e   d r i l l   h o l e s ,   b u t  it is 

been made t o   d r i l l  and l i g h t l y   b l a s t  10% of t h e  waste materials  to  cover 
reasonable   to   expect   that  more, similar plugs exis t .  An allowance  has 

these events. 

Two d r i l l s  have  been  included in  t h e  equipment l i s t  f o r   t h e  
d r i l l i n g  of b l a s t   ho le s :  a truck-mounted auger d r i l l  and a trac:ked 
percussion  dr i l l ,   complete   wfth a 1 7  m 3 / s  air compressor. 

t h e   a u g e r   d r i l l ,  which would requi re   on ly   one   sh i f t  a day, f i v e  days a 
The p r inc ipa l   p roduc t ion   d r i l l i ng  would be  performed by 

week, t o  perform th i s   t a sk .  The auger d r i l l  would a l so   be  used f o r  

would be  used in i r r e g u l a r   t e r r a i n  and i n  d r i l l i n g  material too  hard 
c lose-spaced   dr i l l ing   for   coa l   qua l i ty   cont ro l .  The pe rcuss ion   d r i l l  

for   the   auger .  

blast ing,   the   purchase of an AN-FO mix truck is no t   j u s t i f i ed .  P r e  
packaged explosives  transported by a 5-t  stake-body  truck would be  used. 

Because of the  expected low volume  of d r i l l i n g  and 

2 .  Shovel  Support 

around  the  shovels  and  for  pit  f l oo r  maintenance.  Each'Cat 82415 rubber- 
t i red   dozer  w i l l  serv ice  up to  three  operating  shovels.  During  peak 
production  years,   three of these machines w i l l  b e  required. 

Rubber-tired  dozers w i l l  be  supplied  for  clean-up  operations 

waste  materials w i l l  be  provided by D-9 r i p p e r s .  To assist s e l e c t i v e  
mining of coal,   the  dozers w i l l  remove bands  of coa l   o r  waste that the  
shovel   has   d i f f icu l ty  i n  digging cleanly.  The support   to  the waste 
shovels will be:   to   r ip   f rozen material on the  c r e s t  of t he  bench t o  
prevent   unsafe   overhangs  developing;   and  a lse   to   r ip   f rozen  toe  mater ia l  
t c  ensure  the  excavation of f l a t  benches. 

Assistance in s e l e c t i v e  mining  and  excavating  frozen 

3 .  P i t  C l e a n 3  

ard 3 2 - t  trucks.  The clean-up  function  includes  removal of boulders  and 
p e t r i f i e d  wood rejected by the  shovels and  removal  of accumulat?.ons of 
sa,turated  clay from  bench  toes  or  bladed-off  haul  roads. 

P i t  clean-up w i l l  be  provided  using  front-end  loaders 
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9.2.3 Material-handling  Support 

1. Waste Dumps 

Each waste  stacker  system w i l l  be  provided  with two D-8's 
fclr maintaining a uniformly  sloping dump surface,   general  dump main- 

operation,  additional  dozers w i l l  be  required  e i ther  from the  other 
tmance,  and shifting  the  waste  conveyors. For the  conveyor-shifting 

nclrmally remain there because of the   t rave l   d i s tance  t o  other  p . a r t s  of 
st.acker  or  the mine. The dczers  assigned  to  the  waste dumps w i l l  

cl.earing and snow removal. 
the mine.  Other d u t i e s  f o r  t h e  dozers  include any necessary 1a:nd 

Periodically,  conveyor  pads must  be constructed  .prior t o  
r d o c a t i o n  of a  conveyor and. areas  of the dump that   are   inacces ,s ible   to  
the   s tackers  must be  f i l l ed .   Af t e r  Year 16. the  f i l l i n g  of these  areas  
i s ;  required on a continuous  basis.  This work w i l l  be  performed  using 
front-end  loaders  to  load 32:-t t rucks w i t h  waste  deposited by t:he 
st:acker in a loca t ion   as   c lose   as   poss ib le   to  where i t  is required. 

2. Secondary  Crushing and Blending Area 

A 5 . 4  m3 front-end  loader w i l l  be  assigned  to  th,e  sec- 
ondary  crushing and blending  area f o r  clean-up and stockpile  maintenance. 
Stockpile  maintenance  inclua.es any movement of coal  required  to  permit 
the   e f f ic ien t   opera t ion  of t:he s tacker  and reclaimer and a l so  t 3  d i g  out 
any areas  where  spontaneous  combustion  develops. 

unable  to  operate, w i l l  be  provided  through a portable  skid-mounted 

would be  augmented by equipnlent  from the mine. 
conveyor fed by front-end loaders. The loader assigned t o  the area 

Emergency reelaim  capabi l i ty ,  when the  reclaimer i s  

3.  Conveyor Line Clean-up 

Spillage  under  the  conveyors w i l l  be  removed usi:ng a 
tracked  dozer  loader  equipped w i t h  a rake  attachment. Two of these 
machines w i l l  be  required  to  cover  the  full   length of the   ins ta l led  
c~~nveyors .  

Routine  clean-up  around t h e  truck dump s t a t ions  vi11 be 
handled by the  rubber-tired  dozers  assigned  to  shovel  support. Removal 
0:: oversize  mater ia l  from the crushers w i l l  be handled  periodic,slly by 
f:ront-end loaders and  32-t  r.rucks. 
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9. ,2 .4  Service E q u i p m n  

be  required  to   maintain t h e  mobile  equipment f l e e t  and the  conveyor b e l t  
systems: 

A f l e e t  of emergency vehic les  and se rv ice  equipment w i l l  

Emergency veh.Fcles : 

1. Fire t rucks 
2. Ambulances 

Cranes : 

1. 70 t 
2. so t 
3. 15 t 

Recovery vehic les :  

1. Low-boy t r a c t o r   t r a i l e r  
2.  Hi-boy t r a i l e r  

Mechanical  maintenance 
vehic les  : 

1. 5-t mechanic's  truck 
2 .  Tire truck 
3. 22,730-L fuel truck 
4 .  Lube t ruck 
5. 3-t Hiab t ruck 
6. l ? -m3  compressor 
7. Steam cleaner 
8. SO-kW portable   generator  

Fue l l ing   s t a t ion  

Electr ical   maintenance:  

1. Line  tru.ck 
2. 1-e e l e c t r i c i a n ' s  van 
3.  Light  p1,ants 

Number 
Required 

2 
2 

1 
1 
3 

1 
1 

4 
1 
2 
2 
2 
1 
3 
1 

1 

1 
2 
6 
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Warehousing e,quipment: 

2. 4.500-kg forkl i f t  
1. 2,700-kg fork l i f t  

Personnel  transportation: 

1. 1-t four-wheel drive 
trucks 

2.  1-t pick.-ups 
3.  314-t pi.ck-upS 
4. Management cars 

P i t  buses: 

1. 24-passenger 
2 .  10-passenger 

Number 
Required 

2 
1 

26 
26 

7 

a 

5 
2 

b f ! l t  vulcanizers, b e l t  reele.rs, and cable reelers.  
Miscellaneous,  other equipment required  includes: conveyor 
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TABLE 9-1 

M I N E  EQUIPMENT  LIST 
Equipment  'Type  and Job Application 

Sheet 1 of 5 

" 
10.7 m3 Shovel 

Years: 

Job  application: 

" 
14.5 m3  Shovel 

Years: 

J o b  application: 

"- 77-t Truck 

Years: 

Job application: 

- pre-pr.9duction 
- 3  
- 5 to 23 - 24 to 35 
- Loading  coal  and  low-grade  coal - Loading  waste  partings 

- pre-production 
- 3  
- 5 to 18 - 23 to 35 

- Loading  consolidated  waste - Loading  unconsolidated  waste 

- pre-production 
- 1  
- 5 t o 7  - 13 to  18 - 25 to 35 

- Hauling  coal  and  low-grade  coal - Hauling  waste  partings 

9 - 13 
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6 
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Sheet  2 of 5 

It,= 

154-t Truck 

" 
Description Fl.eet Size 

"- 
Years: - pre-production 

- 1  
- 5  - 10 to 14 - 25 to :35 

.lo:> appl.ication: 

Swport Equipment: 

"- D"3 Dozers 

Years : 

JO'I app1,ication: 

: *  

"- D-3 Dozers 

Years : 

Jo5 application: 

- Hauling consolidated waste - Hauling  unconsolidated waste 

- pre-production to 3 - 5 to 22 - 23 to :35 

- Road  construction  and maintenance 
- Bench  pioneering - Scraper assistance - Front-end  loader  assistance - Shovel assistance: - partings removal - ripping  hard and frozen materials - pit  clean-up 

- pre-production to 5 - 6 to 10 - 10 to :35 

- Front-end loader assistance 
- Road  construction and maintenance 
- Bench  pioneering and  land  clearing - Snow control 
- Dump  activities: - spreader  assistance - levelling of spoil - dump maintenance - conveyor  shifting 

9 - 14 
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6 
12 
14 

a 

4 
5 
3 

7 
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Sheet 3 of 5 

Item  Description  Floet  Size 
" 

- D-7 Dozers 

Years: 

Job application: 

"- 32-t  Truck 
Years: 

Jot)  application: 

- Wheel  Dozer 

Years: 

Job  application: 

' "  

- S C c a p e r -  16 m3 

Years : 

Job appl.ication: 

- pre-production  to 5 - 5 to 26 - 21  to 35 
- Road  construction  and  maintenance - Pit  clean-up 

- pre-production - 4 to 351 

- Road  construction  and  maintenance 
- Pit  clean-up - Conveyor  pad  and  causeway  construction 

- pre-production 
- 1 t o 4  - 5 to 20 

- Shovel and bench  clean-up - Road  maintenance 

- pre-production  to 7 - 8 to 111 - 11 to .35 
- Road  construction and maintenance - TopsoiL  removal  and  replacement - Bench  lioneering 

" 9.6 m3 Front-end  Loader 

Years : - Mine Ufe 
Job  application: - Road cmstruction and  maintenance - Shovel  back-up - Pit  clean-up - Emergency  reclaim  of  coal  stockpiles 

1 
2 
1 

3 
6 

1 
2 
3 

6 
4 
2 

2 
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Sheet 4 of 5 

Item  Description Fl.eet Size 

5.4'm3  Front-end  Loader 

" 

" 

Years : 

Job application: 

a 

: -  

" 

I 

I 

m 

Q 

a 

"- 16G  Grader 

Years : 

Job application: 

- 14G  Grader 

Years : 

Job application: 

" 
Backhoe 

Years : 

Jcb application: 

" 
GI adall 

Years : 

Jcb app.lication: 

- pre-pr.Dduction  to 3 - 4 to 22 
- Road construction and maintenance - Pit clean-up - Oversize  reject  handling - Dump activities - Bench  pioneering 

- pre-production 
- 4 to 12 
- 3  

- 13 to 22 - 23 to 35 
- Road  construction  and maintenance - Grading on dumps 

- Mine life 
- Road  construction  and maintenance - Snow control 

- Mine life 
- Construction  and maintenance of ditches 
- Construction and maintenance of  dewatering: 

sumps 

- Mine life 

- Ditch and culvert  maintenance - Road maintenance 

2 
3 

1 

1 

1 
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Sheet 5 of 5 

It em Description Fleet Size 

Dx,ills 

" 

" 

Type:  Auger - Mine l i f e  
Percussion - Mine life 

Jcbb application: - Close-spaced d r i l l i n g  
- Exploration dri l l ing 

- Burn zone.materials  drilling - D r i l l h g  of oversized  boulders 

Ac:ditio:nal Equipment: 

Water truck 

Mobile crusher 

Wheeled  compactor 

Towed compactor 

Diesel pumps 

CaC1 spreader 

Low-boy tractor/trailer 

H:L-boy tractor/trailer 
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TABLE 9-2 

ROADS SCIIEDULED FOR CONSTRUCTION 

(kilometres) 

" Year In-pit Roads Dump  Conveyor Pads Tota l  

d. 4 4 
-:t 8 3 11 

:t 9 4 13 .. 14 1 4  
:3 21 21 
a +  29 29 
!5 32 32 
IS 32 32 
' 7  31 35 
I 3  32 37 
!3 32 32 

11) 34 34 
1:t 34 34 
12 32 32 
1 , 3  32 34 
l ' i  30 30 
15  29 29 
16 27 27 
1 ' 7  26 28 
1:3 25 25 
1'3 23 23 
20 23 28 
2.L 22 22 
2.2 
23 

22 
22 

2k 22 22 
25  22  24 
2 5  20 20 
27 20 20 
29 20 20 
21 2 1  21 
33 21  21 
31  21  21 
32 21 21 
33 2 1  21 
3k 11 11 
35 10 - 10 

a82 

-9 

9 

22 
22 

- - 

4 
5 

2 

2 
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1CI. 1 

MINE SUPPORT  FACILITIES 

INTRODUCTION 

mjaing  operations  at  Hat  Creek.  These  support  facilities  include  an 
acministrative  centre;  maintenance,  service, and emergency  facilities; 
and  utilities  supply and distribution. In all  cases,  consideration  has 
been  given  to  functionality,  safety,  fire  protection,  and  provision  for 
expansion. 

This  section  describes  the  facilities  required tO support 

pit,  covering  an  area  of  approximately 40 ha.  Included  within  the 
services  area  are  buildings  for  administrative  and  personnel  re'quirements, 
equipment  repair  shops,  storage,  laboratories,  and  open  areas  for 
parking,  additional  storage, and equipment  erection.  Initial  develop- 
ment of the  services  area  would  commence  in  the,middle  of  Year 4 ,  
concurrently  with  erection  of  some  major  mining  equipment,  and  nine 
months  prior  to  "breaking  ground"  in  the  actual  pit. 

The  Mine  Services Area would  be  just  North-East of the 

power  supply,  are  discussed in Sections 10.3.1 and 10.3.2. 
The two utility  services  costed  in  this  study,  water  and 

large  quantities  of  water;  at full mine  development,  the  maximum  average 
The  overall  recouanended  mining  operation  does  not  require 

daily requirement  would be 2,855 m3, which  would be sufficient for 
drinking  water,  fire  protection,  irrigation,  and  dust  control.  Water 
would  be  supplied  from  the  powerplant  supply  line  from  the  Thompson 
Rtver,  the  pit  rim  reservoir on Hat  Creek,  and  drainage  from the mine 
a:rea. 

the  mine is designed to accept  power  from  the 60 kV  busbar  at  the 
p:roposed  Bat  Creek  Generating  Station,  and  to  distribute  it  wherever 
require,d  at  voltages  varying  from 60 kV  to 120 v. Construction  power 

H.Lghway 12, North  of  the  mine  development. A maximum of eight  portable 
requirements  would  be  met  from  an  existing 60 kV line  adjacent  to 

o.E equipment  is  the  largest  power  requirement of the  project,  the  major 
sub-stations  would  be  strategically  located  in  the  mine  area.  Operation 

equipme!nt  functions  comprising  mining  in  the  pit,  coal  conveying, 
crushing  and  blending,  and  spreading  operations  at  the  waste  dumps. 
Aiditic8nal  power  demands  include  pit  dewatering,  mine  area  lighting.  and 
0,mplet.e  electrical  servicing  of  the  buildings  and  facilities in the 
Mine  Services  Area. 

The  electrical  power  supply  and  distribution  system  at 
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1.0.2 MINE SERVICES AREA 

:.0.2.1 Location 

North  of t h e   p i t ,  was chosen f o r  i t s  proximi ty   to   the   p i t   access   road ,  
The proposed  location of t h e  Mine Services Area, t o   t h e  

out-of-pit  conveying  system,  and  Coal  Blending Area. An addi t iona l  
consideration in choosing  this   locat ion is t h a t  i t  does  not   affect   the  
mining of fu tu re   coa l  reserves in t h e  Upper Hat Creek  Valley.  Geological 

',eneat,h the  proposed Mine Services Area. Furthermore,  the prctposed area 
Lnvest,igations  to  date  have  indicated that  no coal  reserves are present 

major  problems in site preparation, and l a r g e  enough (40 ha) t:o accom- 
€or  development is  well d ra ined ,   su f f i c i en t ly   l eve l   t o  prec1ud.e  any 

:nodate. the  proposed service  area, with ample room for  expansion,  during 
the  ant ic ipated 35-year l i f e  of   the mine. 

10.2.2 F a c i l i t i e s  Xequired 

Servic:es Area f o r   t h e  Hat Creek Mine: 
The fo l lowing   s t ruc tures  and f a c i l i t i e s  comprise  the Mine 

Administration  Building; 
Maintenance Complex; 
Mine Services  Building; 
Field  Maintenance  Centre; 
Rubber Repair Shop; 
Laboratories; 
Lubrication  Storage  Building; 
Fuel  Storage  and  Dispensing Area: 
Mine Dry; 
Storage  Areas. 

The general.  layout of t h e s e   f a c i l i t i e s  is show1 on 
Figure 10-1. 

10.2.2.1 The Adminisitration  Building 

surroundings on t he  Western edge of t he  Mine Services Area, i s  c lose   t o  
The proposed  Administration  Building,  located in landscaped 
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rl 

the  entrance  to  the  proposed  project   access  road and is a l so   ea s i ly  
acc'sssib1.e  from a l l  o t h e r   f a c i l i t i e s  in the  area  (see  Figure 10-1). The 
prqosed  bui lding is a  two-storey s t ruc ture   wi th   a   to ta l   f loor   a rea  of 
1,770 m2, containing 50 off ice   spaces   as  well as  adequate  storage  area, 
s e r v i c e   f a c i l i t i e s ,  and a conference room (see  Figure 10-2). 

The ground floor  has  been  arranged to provide  off i ,ces   for  
s en io r   s t a f f  members and serv ice  and administrative  departments  such as 
accmntiag,   data   processing,   payrol l ,  personnel, and purchasing. 
Engineering  departments  such as mine planning and geology would b e  
locnted on the upper f loor  with  adequate  office  space and draf t ing   a rea .  

10.2.2.2 The Maintenance Complex 

0.945 ha area,  is cent ra l ly   loca ted  in t h e  Mine Services  Area,  providing 
easy  access  to t h e  r epa i r  and service shops for   the  in-pit  vehicl .es,   as 
well a s  t:o the   o ther   suppor t   fac i l i t i es   such   as   the  Rubber Repair  Shop, 
Administration  Building, and the  Mine D r y  (see  Figure 10-1). The 
building  layout is  shown on Figure 10-3 and cons is t s  of t h e  follcwing 

This s t ruc tu re ,  of dimensions 189.0 m x 50.0 m and 

work and s torage  areas .  

8 Haul truck  repair   bays 

4 Tractor  repair   bays 

8 Auto repair   bays 

2 Steam-clean bay/wash down bays 

Welding  and fabr ica t ing  shop 
Machine shop 

Electrical r epa i r  shop 

Radio  and instrument  repair  shop 

Hydraulic  repa.ir  shop 

Warehouse area.5 

- pallet1.zed 

- small piece  (shelved) 

- flammable  goods s t o r e  

- t o o l   c r i b  

10.5 x 18.5 m 
10.5 x 18.5 m 
5.25 x 9.25 m 
10.5 x 15.0 m 

1,350 m2 
850 m2 

280 m2 

60 m2 
ZOO m2 

2,000 m2 
385 m 2  

100 m2 
70 m2 
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,sign 

Planning  area 300 mi! 

Fire Truck Storage Bay 6.5 x 12.0 m 

Ambulance Storage Bay 6.5 x 12.0 ra 

F i r s t  Aid Centre 78 m;’ 

Training  Centre 

Mechanical  service rooms 

Battery Room. 

150 m:’ 

110 m? 

25 m’ 

led t o  t h e  following assumed c r i t e r i a :  
The internal   layout  of the  maintenance complex was 

(:1) maintenance,  planning, and supervisory  office  areas  should be  
c e n t r a l  and have  easy  access  to a l l  parts of the complex; 

1:2) t h e  vehicle  repair  bays  should  be  within  easy  reach of warehouse 
s torage  of spare parts and mater ia ls ;  and 

1:3) t’he vehicle  repair  bays  should  have  easy  access  to  ancillary  repair 
and serv ice   a reas  such, a s   t h e  machine  shop,  welding and fabr ica t ing  
shop,  etc. 

The  number of repair  bays was determined by using  anricipated 
n~echanica l   ava i lab i l i t i es  f o r  t h e  various  types of equipment. 

All work areas  in the  complex w i l l  be supplied  with 
(:ompressed a i r ,   water ,  powe,r, and oxyacetylene from bulk   s torage   fac i l i t i es .  

vrelding screens,  bench  and  floor-mounted grinders,  and d r i l l   p r e s s e s  
General  service  equipment  such  as  welding  machines, powered hand tools ,  

will also  be  supplied  as  required.  I n  areas  where  fumes  and dus t  w i l l  
he a  problem,  such  as  the  welding  shop and  steam  bay, fume hoods and/or 
extractor fans should be provided. 

Each shop area w i l l  include a foreman’s  office :in addition 
t o  special ized equipment. 

The Truck Repair Shop 

This w i l l  be  equipped  with  a 30 t overhead  e1ecl:ric 
t rave l l ing   c rane   f i t t ed   wi th  a 5 t auxiliary  crane,   controlled from 
f loo r   l eve l ,   t o  accommodate work on the 77 t and 154 t mine trucks.  
Other  equipment will incluae 100 t hydraulic  jacks.  a 1ubricat:ton  rack 
complete  with  hose  reels tcI d ispense  a l l   necessary f l u i d s  and greases   in  
the  service  bays,  and waste-oil  disposal  tanks from  which t h e  waste o i l  
:is pumped to  a holding tanb. i n  the   fue l   s torage  and dispensing  area  (see 
::igure  10-1). A 10  nrwide  concrete  apron w i l l  be  provided  adjacent t o  
t h e  entrances t o  t h i s  and  t.he following two shops. 

10 - 4 



r 

The Tractor  Repair Shop 

This will be  equipped  with a 15 t overhead e l e c t r i c  
t ravel l ing  crane  with  f loor- level   controls .  A lubr ica t ion  rac:k and a 
waste-oil  disposal  system, as descr ibed   ear l ie r ,  w i l l  be suppl ied  in  t h e  
rlervice bays. 

The Auto Repair Shoz 

This w i l l  be  equipped w i t h  a  10 t overhead e l e c t r i c  
crane,   p lus   f loor-mounted  hydraul ic   vehicle   l i f ts  of 500 kg capacity. 

The Welding/Fabricating Shop 

This w i l l  be equipped  with  a 25 t crane,   as  earLier 
descr ibed,   as   wel l   as  2 t jib-type  cranes.  The special ized equipment i n  
t h i s  shop  should  include a universa l   i ron   worker ,   p la te   ro l l s ,   p rof i le  
cutter,  air-arcing  equipment,  blacksmith  furnace, and welding  .booths. 

... 

I 

The Machine Shop 

This w i l l  be  equipped  with  a 12 t overhead e l e c t r i c  
crane, p l u s  2 t j ib   c ranes   to   se rv ice   var ious  machine tools   such  as  750, 

mill ing machine, 2,000 mm r a d i a l  arm d r i l l ,  550 mm stroke  shaping 
430, and 275 mm l a thes ,  150 mm horizontal   boring mill, 1,400 nnn x 280 mm 

rlachine,  key-seater,  surface  plate, 75 t and 300 t hydraulic  p'resses, 
cleaning  tanks, and precision  gauges. A strip-down  and  assembly  area 
will be designated. 

The Electrical   Repair Shop 

This w i l l  be  equipped  with  a 12 t overhead c r a m  and 

drying oven. 
o ther   re la ted  equipment suc,h as t e s t ing  equipment,  cleaning  tanks, and 

The Warehouse 

This w i l l  be  equipped  with 2,250 kg and 4,500 k1g capacity 

unloading and s tor ing  of pa l l e t i zed   pa r t s .  Handling of l a rger  and 
f o r k l i f t  trucks in t h e  covered  warehouse area t o  handle the  loading, 

heavier components w i l l  be by mobile  yard  cranes  as  required, (either i n  
outside  yards o r  coal   s torage  bui ldings.  Smal l  parts w i l l  be  :stored in 
bins. 

Necessary off ice   space  for  warehouse  personnel (and 
inventory  records is included. 
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10.2.2.3 The  Mine  Services  Building 

I 

1 

located  in  the  Eastern  section  of  the  Mine  Services  Area (see Figure 
10-4) and  covers  an  area of approximately 1.8 ha. It is  easily  acces- 
s:tble  for  "in-pit"  and  maintenance  building  requirements,  as  well  as 
ddivery of raw  materials and spare  parts  via  the  mine  access  road. 

This  building,  with  its  ancillary  storage  yard, is 

The  following  services  are  included  in  this  facility: 

Sheet  Metal  and  Pipefitters'  Shop 
Carpenters'  Shop 
Painters'  Shop 
Supervisory  office  space 
Winter  and/or  night  storage  for  vehicles 

(will also serve  as  extra  workspace 
for  carpenters  and  pipefitters  when 
required) 

Material  Storage  Area  and  tool  crib 
Personnel  areas - punch idout area, 

washrooms,  locker  space,  lunchroom, 
and  janitorial  room 

Open  storage  yard 
Covered  plywood  and  timber  storage 

215 ut2 
245 m2 

95 m2 
8s m2 

400 m2 

SO m2 

ZOO a2 
1.6 ha 
100 m2 

with  necessary  tools  and  equipment  as  follows: 
The  various  shop  areas in the building will be equipped 

The  Sheet  Metal  and  Pipefitters' Shop 

This  will be  equipped with a sheet  metal  shear  and 
former,  spot  welder,  bench  grinder,  drill  press,  pipe  threader,  bandsaw, 
overhe2rd  monorail  and  hoist,  and  miscellaneous  handtools. 

The Carpenters'  Shoo 

This  will be equipped  with a bench  saw,  radial arm saw, 
drill,  planer,  and  necessar:g  handtools. 
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The Pain ters '  Shop 

This w i l l  be  equipped  with  portable  spray  painting 
equipment. 

An outside  parking  area,  equipped w i t h  e l e c t r i c a l  plug-in 

miscellaneous service  vehicles .  
receptacles ,  w i l l  be  provided  to accommodate overnight  parking of 

i 
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m 

il 
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1a.z.z.li The Field  Maintenance  Centre 

Most of the  work carr ied  out  by the crews  operating from 
t b , i s  bu:Llding w i l l  be i n  the  f i e l d ,  and therefore  no major equipment 
need  be  supplied in the   bui lding.  Bench-mounted grinders and a pedestal  
d r i l l  press will be instal led,   a long  with a  welding  machine  and  oxyacetylene 
equipment. 

Service  trucks  equipped  with  welding  machines,  oxyacetylene 
ec,uipment,  compressors, l i f t i n g  equipment, and handtools will provide 

fclr maintenance of the mine e l e c t r i c a l  power system. 
the   se rv ices   requi red   for   the   f ie ld  work. Line  trucks w i l l  be   avai lable  

Any other  equipment required  for  major  overhauls  or  major 
repa i rs  w i l l  be supplied from t h e  maintenance  complex o r  Nine Services 
Centre. 

10.2.2.5 The Rubber Repair  Shoe 

shops  for tires (225 m2),  cclnveyor be l t i ng  (300 m2), and t ra i l ing   cab les  

service  area  within  easy  acr:ess of the  p i t  and main conveyor routes   (see 
(:!X m2), and is  located in the  Southern  section bf t h e  maintenance and 

F Lgure 10-4). 

This building  houses  three  separate service and .repair 

The Tire  ShoI! 

Mine productFon  vehicles   requir ing  t i re   service .will have 
e.%sy  access  to a heated  concrete  apron i n  f ron t  of the  tire repa i r  
b l i l d ing ,  where t i r e s  w i l l  be mounted us ing  portable  hydraulic  jacks and 

Mfnor repairs  only  should bo done in-shop  while major repairs should be  
a 13,500 kg capac i ty   fo rk l i f t .  complete  with t i r e  manipulator  attachment. 

c,rrrieci   out  off-si te by a s t l i table   contractor .  

I 
" 
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The  Conveyor  Belting  Shop 

The  Conveyor  Belt  Repair  Shop  will  be  equipped  to  handle 
be.Lt spl.icing  and  belt  repairs,  both  in  the  shop  and  in  the  field,  using 
portable  vulcanizing  equipment  suitable  for  use  with  steel  cord  or 
faixic  ply  belting.  The  reels  of  belt will be  handled  by a mobile  crane 
in  the  rtorage  area  and  by an overhead  monorail it the  powered  belt 
re,elers  in  the  shop  area.  Tlie  shop will be  equipped  with  all  necessary 
haadtools  such  as  knives  and  belt  cutters.  Power  supply  to  this  building 
at 600 v would  be  used  direcrly  for  the  vulcanizing  equipment,  while a 

power  tools,  etc. A cold-storage  building  will  be  provided  for  proper 
step-down  to 120 v would  be  necessary  for  lighting,  heating,  ventilation, 

stxage of conveyor belt  splicing  and  repair  materials. 

The  Cable  Shop 

This  area  will  be  provided  for  repairing  and  test.ing mine 
cables.  Typical  equipment in the  shop  includes  powered  reels,  repair 
benches,,  test  panels,  overhead  cranes,  and  necessary  handtools. 

il 

c 

10.2.2.6 Laboratories 

The  following  laboratory  facilities  will  be  provided: 

- an assay/environmental  analytical  laboratory  in t:he  Mine 
Services  Area  (see  Figure 10-1); 

- an  environmental  services  complex  situated  on a parcel  of 
presently  cultivated  land  to the South-East  of  the  pit 
near  the  confluence of Hat  Creek  and  Medicine  Creek  (see 
Figure 10-2). 

The Assay/Envlronmental  Analytical  Laboratory 

Located  adjacent to the  Administration  Building,  this 
facility  consists  of: 

- a general  office  area,  conference  room  and  recepi:ion  area 
(300 m2); 

- a "wet"  laboratory  area  to  be  used  by  both  environmental 
and  assay  staff  for  sample  analysis; 

- a dry-coal  la.boratory,  used  solely  for  coal  sample 
analysis  (150 m2); 

- a core-sample  handling  area (150 m2); 
10 - 8 
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- a  sample  storage  area (75 m2); 

- equipment s torage (50 m2). 

A central   enclosed walkway wi l l   s epa ra t e   t he  w e t  laboratory 
arid o f f i ce   a r ea  from the   d i r t ie r ,   coa l -handl ing   fac i l i t i es ;   p recaut ions  
will be  taken  to  prevent  dust  emissions  from  the  latter  area. 

the Coa,l  Blending  Area, w i t h ,  only  sufficient  core  for  ana1ytica.L  testing 
being  t.ransported  to  the  laboratory. A shed will also  be  provided  for 
logging and sp l i t t i ng   co res .  

Core storage  sheds will be  provided i n   t h e   v i c i n i t y  of 

vehicles  and vehicles  delivering  samples. 
Adjacent  park.ing  space w i l l  be  provided f o r   s t a f f  work 

The Environmental Services Complex 

This  group of s t r u c t u r e s   w i l l   b e . b u i l t  on presently 
developed agricul tural   land  (proposed  as   potent ia l   nursery  area ' )  and 
consis t   of :  

- a "Lord 6 Burnam"-type greenhouse (aluminum and :glass 

necessary  ligihting (105 m2) ; 
construct ion) ,   heated,   vent i la ted,  and  equipped wi th  

- a  "Quonset"-t,ype  greenhouse (50 m2); 

- a service  bud.lding  containing  reception  area,  office and 
draf t ing   a reas ,  and  sample preparation room (150 m2); 

- a r ec l ama t iodagr i cu l tu ra l  machinery  shed (300 m 2 ) ;  

- bulk fertillzier storage (8 m2). 

10.2.2.7 The Lubricant:  Storage  Building 

As shown in  Figure 10-1, t h i s  building is located  adjacent 
to the  North-East  corner of the  maintenance complex to  provide :good 

building  should be  heated and insulated and house  bulk  storage  tanks  for 
access  for  both  delivery  vehicles and mine service  vehicles .   Tie  

the   var ious   lubr ica t ing   o i l s  and greases  required  for t h e  mine mobile 
equipment. The types and quan t i t i e s  of stored  materials  are  as  follows: 
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Motor oil 30 kL 
Eydraulic oil 30 kL 
Transmission  f luid 30 kL 
Gear oil 30 kL 
Chassis grease 9,000 kg 
Track  grease 9,000 kg 

The var ious  lubricants  w i l l  be pumped on demand :Ln heated 
uzderground  piping  to  the  maintenance complex  and then  to  dispensing 
r;.cks in service  bays in the   t ruck,   t ractor ,  and auto  repair   shops.  

The storage  tanks of mine lube  trucks w i l l  be  replenished 
at: an e.xterna1  loading  station  forming  part of the  building. A portable 
lube   i s land   in  t h e  mine complements t h i s  f a c i l i t y  and w i l l  be  located 
cclnveniently  close t o  the main haulage  route  for  quick  servicing of 

equipment w i l l  be  serviced on loca t ion  by the  lube truck. 
t rucks whenever necessary. Less-mobile  equipment such  as  tracked 

10.2.2.8 The Fuel  Storage and Dispensing Area 

pumps w i l l  be  located in the  Eastern edge of the Mine S e r v i c e s   k e a ,  
L o s e   t o   t h e  main mine haulage  access  road and approximately 1013 m from 
the  maintenance complex. Access will be  provided  around  the  tank  farm 
for   the  mine fue l   t rucks ,  ot:her service  vehicles ,  pick-up t rucks,  and 

around t h e  farm area  t o  cont:ain any s p i l l a g e  of fue l .  
the f u e l   s u p p l i e r ' s  tank  truck. A s a fe ty  berm will be  constructed 

A fuel   tank farm w i t h  d i e s e l   f u e l  and gasoline  dispensing . 

anti-freeze,  and waste oil storage  tanks  of 364.  90, 55,  and 45 kL. 

week's  predicted  consumption rates. 
rnspect ively,   these amounts  of fuel  being  equal  to  approximately one 

The t a n k   f a m  w i l l  contain diesel fuel ,   gasol ine,  mixed 

Metered  bulk  loading  and  unloading f a c i l i t i e s  for  use by 

p'mps f o r  the general  mine use, will be supplied in t h i s  area. 
the mine f u e l  t rucks and fue l   supp l i e r ' s  trucks,  a s  well as  dispensing 

An i n - p i t   f u e l   f a c i l i t y  is also  provided  for  the  use of 
t 'ae  haulage  truck  fleet and i s  located in the  same a rea   a s   t he  i n - p i t  

fue l led  by the  mine fuel   tn lcks.  The fuel   is land,   receiving its suppl ies  
l h e  island.  Other  mobile  equipment  such  as  tracked  vehicles vi11 be 

from the supplier 's   tank  truck  as  required,  w i l l  have portable  horizontally- 
mxnted   d iese l   fue l   t anks  of approximately 45 kL total   capaci ty ,   provided 

metered  loading  and  unloading f a c i l i t i e s .  
with  trays t o  contain  accidental   spi l lage,  and vi11 be complete  with 

r. 
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10.:t.2.9 The Mine  Dry 

The  Mine D r y  will be  divided  into  four  basic  areas 

mar:3halling  area.  Provision will be made f a r   i n s t a l l a t i o n  of 700 
dir,:y lockers,   clean  lockers,  washing area ,  and  mine supervision and 

type  for  every  person on the  mine labour  force  (see  Figure 10-5). 
I, clean"  lockers and 700 "dirty"  lockers so as to  a l low a locker of  each 

be  :?rovid,ed. 
Jan i tor ia l   space  and  mechanical  equipment rooms wi .11  a l so  

Separate  dry areas will be  provided  for male s t a f f  
mem'Jers as well a s  female work crew members. 

accmmodate  the  hot and humid conditions  expected in a washroom a.rea. 
The vent i la t ion  system will be  designed so t h a t   t h e   a i r  is di rec ted  
thraugh  the  locker  spaces t o  f a c i l i t a t e   d r y i n g  of c lo thes ,  and then  into 

mater ia ls ,  and provision of a f u l l  complement of hydrants and f i r e  
the  building. The building will b e  constructed of  non-combustib1.e 

extinguishers i s  recommended, r a the r   t han   i n s t a l l a t ion  of  a spr inkler  
system. 

The heating and ventilating  systems will be  designed t o  

10.2.2.10 Storage  Areas 

141 

the mine serv ice   a rea  have  been  based on consideration of t he i r  expected 
use, access from t h e  work areas in which the stored materials are t o  be 

monitor  incoming and outgoing  materials, and the  possible  need for 
used,  the  ease of moving mater ia ls   within  the  s torage  area,   the  need t o  

future  expansion. 

The loca t ion  and size of v a r i o u s   s t o r a g e   f a c i l i t i e s  i n  

described below. 
The main storage  areas   are  shown on Figure 10-1 and a re  

Yard s torage 

An area  of approximately 3.6 ha will be  fenced and maMed 
for   mater ia l s   cont ro l .  Large parts  requiring  covered  storage wi:!l be 

wil.1  be  arranged  to  allow  easy  access  for  service  vehicles and yard 
housed in an unheated bui ldhg   cons t ruc ted  of l ight  metal .  The a rea  

cranes. 
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Shop  area stor* 

Individual  storage  areas  are  recommended  for  the  parts 
a d  materials  used in the  various  shop  areas.  The  area  reconrmen.ded 
(approximately  2.7  ha) is centred  mainly  around  the  Mine  Services 
Bufldina  and  Rubber  Repair  Shop,  where a large  area is required  for 
stxage of  tires,  rolls of belting,  cable  reels,  and  lumber. 

will  be  provided  to  permit  the  secure  storage  of  small  vehicle  tires. 
Various  rubber  repair  materials  may  be  stored  in a refrigerated  building 
within  this  fenced  area. 

A separate  fenced  area  adjacent  to  the  Tire  Repa1.r  Shop 

Construction  storage  area 

The  construction  storage,  or "laydon", area  will  be  used 

period,  and  thereafter  for  the  storage  of  supplies  for  the  pit  and  mine 
inftial1.y  for  the  storage  of  materials  and  equipment  during  the  construction 

service  area. 

I 

10.2.3  Structural  Description  of  Buildings 

i 
j -  
L. 

! -  

I 
. . .. 

Buildings will be  constructed  of  light  structural  steel 
frame  over  reinforced  concrete  floors  and  footings.  Where  necessary, 
structures will be  designed  for  extra  loading  imposed  by  travelling 
cranes,  overhead  office  space,  heating  and  ventilating  units. 

cladding.  as  specified  and  detailed  by  Toby,  Russell,  Buckwell  and 
External  walls  will  generally  be  built  of  insulated  metal 

Partners,  architectural  consultants  to B.C. Hydro.  Sections  of  the  wall 
adjacent:  to  vehicle  access  roads  or  doors  into  the  building  will  be 
construc:ted of reinforced  concrete  to  doorhead  height, so as  to  minimize 
damage in case  vehicles  col1:Lde. 

Internal  dividing  walls will be  built  of  concrete  blockwork 
or  moveable  prefabricated  panels. 

will be  sufficiently  sloped 'to facilitate  proper  drainage.  The  exterior 
Roofs  will  be  constructed of insulated  metal  cladding  and 

cladding is insulated  to conxeme heat  in  Winter  and  keep  the  shops  cool 
in Summer.  The  thickness  of  insulation  is  designed  to  accommodate  the 

with  the  wall  cladding,  the  .roofing is specified  and  detailed  by  the 
large  variations in temperature  expected in the  Hat  Creek  Valley. As 

architectural  consultant. 
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shops,   shop  f loors will generally  be  constructed of reinforced  concrete,  

worked areas, a chemically-hardened  wearing  surface w i l l  be  appl!ied t o  
using only a hard  abrasion-resistant  aggregate. In part icular ly   hard-  

minimize  surface break-up  and  "dusting". To permit a good workable 
f loo r ,   spec ia l   cons ide ra t ion  w i l l  be  given  to  producing a well-compacted, 
capable,  load-bearing sub-grade. As drainage of  shop areas is of  prime 
importance, care should  be  taken in pre-designing a l l  floor  openings and 

piping, so as to   p revent   fu ture   d i s rupt ion  of drainage systems. 
trenches f o r  services such as water, electrical cables,  and exhaust 

Because  of t he i r   ve ry  rough  usage i n  heavy-duty r e p a i r  

10.2.4 Services  to  Buildings 

10.2.4.1 Water Supply 

Water will be  provided  to a l l  buildings in the  Mine 
Services Area by a buried  pipe  reticulation  system. 

" 

10.2.4.2 Electrical Distribucion 

I 

1 

w i l l  receive incoming power supply a t  6.9 kv transmitted via underground 
cable. A MVA 6.9 kv t o  600/347 v sub-station will be  located  adjacent 
t o  each building. The l a r g e s i z e  and high Winter  heating load csf the 
maintenance  complex w i l l  necNzssitare  three 1 MVA sub-stations, amne t o   b e  
loca ted   cen t ra l ly  and one a t  each end of the  building. Power from these 
sub-stations w i l l  be   dis t r ibuted  within  the  bui ldings a t  600/347 v with 
600 v receptacles  provided  throughout.  Transformers of  600/120 v and 
panel  boards  complete  with  stngle-phase 120 v c i r c u i t r y  and receptacles  
w i l l  be  provided  where  neces:sary. The type and number of pa re r   ou t l e t s  
will be  designated  according  to  the  layout and designed  use of  each 
building, and  an  adequate number of spare   panel   board  c i rcui ts  will be 
made ava i l ab le   t o   a l l ow  fo r  Cuture  growth  of  building power load. 

Each  of the  maintenance,  office,  and service buil.dings 

fabr ica t ing  shop. a plug-in  three-phase  600/347 v bus  duct w i l l  be  used. 
This  bus  duct w i l l  be  suspended  from t h e   c e i l i n g   s t r u c t u r e  of t h e  
building and  provides a high  degree of f l e x i b i l i t y   i n   f u t u r e  equipment 
locations.  

I n  workshop areas such as the  machine  shop  and  welding/ 
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10.i1.4.3  Heating.  Ventil.ating,  and  Air  Conditioning 

,. 

'. * 

conditioning  systems  will  be  provided  for  the  Administration  Building, 
as well  as  the  office  areas i u  the  mine  dry  and  maintenance  complex. 
Ven1:ilating  systems  will  be  provided  throughout  all  buildings,  with 
special  attention  given  to  hazardous  areas  such  as  the  Paint  Shop, 
Woodworking  Shop,  and  Rubber  Repair  Shop. 

Electrical  heat:ing  units  are plaMed throughout,  and  air 

10.:!.4.4 Lighting 

Lighting  in  maintenance  and  service  facilities is 'designed 
to  standards  recommended  by  the  Illuminating  Engineering  Society. 
Specific  recommendations  for  lighting  fixtures  and  intensity  are as 
f 01:.0ws : 

(1) I n  any  inside  work  area  of  high-ceiling  bays  with a ceiling  'height 

be  spaced so as to provide even  light  intensity; 
greater  than 4.0 m, 1,000 w high-intensity  discharge lamps should 

(2 )  Office  areas  should  be  lit  with  4-tube,  1.2 m fluorescent  lu~ninaires; 

(3)  Where  required,  outdoor  lighting  should  be  provided  by 1,000 w 
high-intensity  discharge  lamps.  The  fixtures  should  be  susp'ended 
from  buildings  themselves,  where  possible,  or  mounted on poles  or 
towers; 

( 4 )  Emergency  lighting  fixtures  should be provided i n  stairways  ,and 
passageways  of  all  buildings.  Self-contained  twin  lamp  battery 
packs  will  be  used; 

( 5 )  Lighting  in  hazardous  areas  such  as  the  Rubber  Repair  Shop,  :Paint 
Shop,  and  lubricant  storage  area  should  be  provided,  using  suitably 
enclosed  and  sealed  3-tut1e,  1.2 m fluorescent  units. 
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10.2.4.:; Sewage Disposal 

pre-treated  and  discharged  to a holding pond,  and w i l l  be  seasonally 
used fo r   dus t   con t ro l  in t h e  mine. Allowance has  been made f o r  a 
package wastewater treatment plant  capable of handling  140 m3/d  of 
efEluent a t  400 ppm BODS. 

Sani ta ry   e f f luent  from t h e  mine service complex will be 

If necessary,   the  treated  effluent  could  be  disinfected 
pr ior   to   being  sprayed on roads in t he  mine area; however, no provision 
has been made f o r   t h i s  a t  present. 

Water from  equipment washdown f a c i l i t i e s  w i l l  be  dis- 

will flow  to  sedimentation  lagoons  for  primary  treatment  prior t o  
cbnrged t o  s tormwates   drains   via  a grease and g r i t   t r a p ,  from where i t  

drainage and water supply  systems is discussed  fur ther  i n  Section 6 .  
discharge. The in tegra t ion  of t h e s e   f a c i l i t i e s   i n t o   t h e   o v e r a l l  mine 

10.2.4.6 F i re   Pro tec t ion  .Systems 

ca?i ta l   investment  i n  buildings and  equipment  and t o  minimize t h e  danger 
of f i r e   c a u s i n g  a major  shutdown  of coal  supply  to  the  generating 
s t a t i o n .  

A f i re   p ro tecr ion   sys tem w i l l  be  provided  to  protect  

r i s k  areas. Where there  is "medium" r i s k ,  a permanent water supply w i l l  
be provided for hoses or f i r e  trucks. There w i l l  be no permanent 

tracks  supplied by water tankers. 
i n s t a l l a t i o n s  i n  low-risk  areas;   spot  f ires will be  extinguished by f i r e  

Permanent  automatic  systems will be   i n s t a l l ed  i n  high- 

10.2.4.6.1 The Mine Services Area 

I 

development.  and  insurance  underwriters'  standards  have  been  used  to 
deEine fire  protection  requirements.   Automatic  f ire  detection  systems 
w i l l  be   i n s t a l l ed  in a l l  bui:Ldings, with a c e n t r a l  alarm panel in t he  
pr2posed f i r e   t r u c k  bay. 

This is a re la t ive ly   h igh- r i sk  area within  the mine 
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tmance workshops  and service  bui ldings  other   than t h e  Administration 
Automatic  sprinkler  systems  are  proposed  for a l l  main- 

Building and Mine D r y  Building, which  would be  relatively  low-risk 
areas ,   constructed of non-combustible  materials. 

A l l  buildings w i l l  have  a  standard complement of f i r e  
e:ctingu,ishers, as well a s  40 mm standpipes  complete  with  run-out  hoses 
s:ltuated  to  provide  coverage of the  building  f loor  plan.  

a!3 to   fur ther   p ro tec t  b u i l d h g s  and the  open yard  storage  areas around 
the  perimeter.  

Fire hydrants w i l l  be  located  within t h e  serv ice   a rea ,  so 

a  reserve of 1,000 m3 of water   for   f i re f igh t ing ,  and w i l l  be capable of 
supplying 95 L/s a t  415 kPa a t  connections  to  buildings.  

The water  supply  system  to t h e  serv ice   a rea  w i l l  maintain 

Two four-wheel  drive f ire trucks w i l l  be  based a t  t he  
M:Lne Services Area  which w i l l  b e  used as  required  throughout  the  entire 
m:tne development area.  These t rucks w i l l  carry  about 2,000 L of water, 
f : tre pumps, hose  reels ,  and ladders.  

111.2.4.6.2 Coal  Handling  Systems 

and the  Overland Conveyor to   the  generat ing  s ta t ion w i l l  be  under t h e  
surve i l lance  of an  automatic: f i r e   d e t e c t o r  system  which w i l l  iden t i fy  
the loca t ion  of a f i r e  and prevent i t s  spread by stopping  the  conveyor. 

The Coal  Conveyor  from the  p i t  to   the  Coal  Blending Area 

Cverland Conveyor w i l l  be  protected by automatic  sprinkler  systems  fed 
Conveyor t r ans fe r   s t a t ions  and enclosed  sections of t h e  

f:rom a buried water main ad:iacent to   the  conveyorway. Exposed sect ions 
o:? conveyor w i l l  be  protectckd by f i r e   t r u c k s  which w i l l  gain  access by a 
p.copose,d service  road, and will draw water from f i re   hydrants   ad jacent  
to  the  conveyor. In t h e  Coal  Blending  Area  buried  water  mains  between 

be  provided  between  stockpi:.es to  al low  access €or f i r e   t r u c k s  and 
the s tockpi les  will supply water to   f i re   hydrants .   Service  roads w i l l  

c:rews. 

fi. 

r 
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10.2.4.6.3 The Open P i t  

be  used to   ex t inguish   spot   f i res .  A permanent water  supply  will  be 
Within  the open p i t ,  water  tankers and f i r e   t r u c k s  w i l l  

av,ailabl.e  from  the water main a t   t h e  North  conveyor inc l ine ;  a hydrant 
w i l l  be  provided a t  each  bench. A further  allowance  has  been made fo r  
10,000 m of 75 mm aluminum p i p e  should an in-pit  water  supply main be  
required  during  mining  operations. 

10.2.4.b.4 Waste  Conveyors 

'I 

m 

detection  system  similar  to  that  for  the  coal  conveyors. Permanent f i r e  

waste dumps and water tankers;  f i re  trucks w i l l  be  used  instead. 
protection  systems w i l l  not   be   instal led on the conveyorways to   the 

These  systems w i l l  be surveyed by an  automatic   f i re  

10.2.4.6.5 Mine Equipment  and Vehicles 

f o r  vehicle  safety.   Supervisors '  and sa fe ty   o f f i ce r s '   veh ic l e s  will 
ca r ry   l a rge r  units f o r  emergency use on mine equipment. 

A l l  mine vehicles  w i l l  be  equipped  with  portable  extinguishers 

LC,. 2.4 :7 Surface  Drain= 

Because of the need f o r  ample drainage  in   the Mine Services 
Ax,ea, a  comprehensive  system of di tches  and cu lver t s  is recommended t o  
cope  with the  estimated 10-year f lood.   This   wil l  be  the  stormwater 
cclllection  system. 

A 750 mm cor ruga ted   s tee l  p i p e  i n s t a l l e d  w i t h  catch 
basins will be  routed  through  the  centre of the  maintenance and serv ice  
area  to  receive  runoff from the  central   yard  area,   as  well as  the  roof 
drainage from the  Administration  Building,  Laboratory, Mine Dry:, and 
Maintenance Complex. 

t 
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and service shops  should be drained by means of a  network of di tches  
channelling the  runoff  to  the  water  treatment  area.  To f a c i l i t . s t e   t h i s  
drainage,  general areas should  be  sloped at  0.5% to  perimeter  ditches o r  
catch  basins,  and buildings would be  drained  via 300 mm buried  corrugated 
p::pes to   the   per imeter   d i tches   o r   cen t ra l  750 mm pipe. 

Storage  areas,  parking  areas,  general  landscaped  areas, 

All of the  runoff from t h i s   a r e a  is  planned  to  be  collected 
ai: the  West end of the   se rv ice   a rea ,  from  where i t  would be  carried by 
cu lver t s  and ditches  to  the  sedimentation  lagoons.  Sewage ef f luent  and 
leachate  from coal-handling  plant  areas will b e  co l l ec t ed   i n  a separate  
drain  system and fed  to   the  leachate   s torage  lagoon.  

10.2.4.8 Security 

It is  intended  that  a 2 m high maximum secu r i ty   ba r r i e r  
w i l l  enclose  the Mine Services Area, the  Coal  Blending  Area, and t h e  
mnst ruc t ion   s torage   a rea .   This   bar r ie r  w i l l  be  a  heavy duty mesh fence 
tJpped  with a  barbed-wire  strung  overhead  section. 

Controlled  access  to t h i s  a rea  w i l l  be  provided a t  the  
f3llowf.ng  four  points  around i ts  perimeter: 

A main entrance from the public  access  road  will   lead  into  the Mine 
Services Area  and the  entrance t o  the p i t  and blending  areas. A 
guardhouse will be  provlded a t  t h i s  entrance  to  maintain a 24-hour 
f u l l   s e c u r i t y  check of incoming and outgoing  t raff ic .  The entrance 
w i l l  be large enough f o r  two opposite  flows of t r a f f i c ,   w i th  the  
guardhouse  located  centrally  between  the  traffic  lanes;  

A second entrance from the  main access road t o  the  coal-blending 
yard is  planned,  but a permanent  guardhouse w i l l  not b e  provided. 
It is intended  that   th is   gate  be  locked and opened as  required by 
selected mine personnel; 

A gate w i l l  be p rov ided  i n  the  v i c i n i t y  of t he  main conveyor 
t ransfer   point  and adjacent   to  t h e  Eouth Meadows Waste Conveyor f o r  
the  use of the conveyor serv ice  crews wi th  their   vehicles .  

A similar gate will be  provided  adjacent  to  the  Medicine  Creek 
Waste  Conveyor. 
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North of the   p ro jec t  area, secur i ty   fenc ing  w i l l  be 
s t rung  across  Hat  Creek  Valley  adjacent  to Highway 12 to   discourage 
public  entry  to  the  congested area i n   t h e   v a l l e y  bottom  between the  
blending area and t h e  Houth I'leadows Retaining  Embanbent. A lockable 
g a t e  will be  provided  across the ex is t ing  Hat Creek  road. 

Security  fencing w i l l  a lso  be  provided  around  the  larger ,  
f ixed electrical sub-stations.  Security and s a f e t y   b a r r i e r s   f o r   o t h e r  
e1ectric:al components,  moveable or   f ixed ,   wi th in   the  mine area a r e  
included  in   the  design and construction of those components. A fur ther  
run of securi ty   fencing would surround  the  explosives  magazine. In 
total ,   approximately 7.5 km of secur i ty   fenc ing  is to  be  install .ed.  

A s  t he  mine w i l l  operate on a 24-hour bas i s ,   genera l  

lun ina t ion  of se lec ted  areas should  be  considered by the mine sacur i ty  
l igh t ing   for   the   secur i ty   fence  need  not  be  provided,  but  future! il- 

personnel. 

It is proposed t o  enclose t h e  ent i re  mine  project:  area 
within a low-securi ty   barr ier   to   keep  out   l ivestock,   as  well as t o  
provide a v i sua l   de t e r r en t  tO the  publ ic .   This   barr ier  would be a 
three-strand  barbed-wire  fence  strung  between 1.5 m high metal posts  a t  
4 n in te rva ls .  A t  t he  commencement of  mining operations,  24 km of t h i s  
type of fencing  should  be  erected  around  the 35-year limits of  t:he p i t  
and t h e  Houth Meadows Waste Dump, and up both  s ides  of t he  main coal  
conveyor. I n  about Year 16, a fur ther   14.5 lan of ranch  fencing  should 
be erectced  around the  35-year Medicine  Creek Waste Dump and Wast:e 
Conveyor. A fenced  corridor  should  be  provided  through  the  project area 
fo r   t he   d ive r t ed  access road t o   t h e  Upper Hat Creek  area. Notic:es 
should  be  posted a t  su i t ab le   i n t e rva l s   a round   t h i s   f ence l ine ,  warning 
people against t respass   for   the  sake of t h e i r  own sa fe ty .  

10.2.5 Construction  Period  Requirements 

ment w i l l  be  required  during  construction of t h e  permanent  mine support 
f a c i l i t i e s .  These  temporary f a c i l i t i e s   a r e   o u t l i n e d  below. 

Temporary f ac i l i t i e s   fo r   pe r sonne l ,  materials, and  equip- 
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1c1.2.5.1 Construction Schedule 

According to this schedule (Section 12) ,  all mine  support 
facilities will be ready  for  use when required  for  the general mining 
operations. The schedule takes  into  account  engineering and purchasing, 
anticipated  delivery  periods,  and  assembly of equipment  and  materials. 

10.2.5..2 Construction  Period  Facilities 

Construction  period  facilities  would  include a temporary 

of this  study and is not  discussed  further.  It  is  assumed  that  the 
camp  to house the construction work force;  the  camp does not  form  part 

supply of the necessary  construction  buildings,  shops, etc.,  would  be 
the  responsibility of the respective contractors  during construc:tion of 

equipment.  It is assumed  that  temporary office and warehousing  facilities 
the var:Lous structures and erection of the  initial  mining and conveying 

would be erected to house  the construction management  team and 1 I . C .  
Hydro's construction and  management  group  during  the  construction 
period. 

10.2.5.3 Mine Equipment  Erection  Area 

the Horehern end  of the  proposed mine perimeter,  close to the  conveyor 
ramp, the Mine Services Area,  and serviced  by access roads for t:he 
movement of materials and  equipment. The area is large  enough f o r  the 
simultaneous  erection of two mining  shovels, and has  sufficient  storage 

as well  as for  various small buildings,  offices, and other faci1.ities. 
space for miscellaneous components of other  equipment awaiting  erection, 

A  mine  equipment  erection area of 12 ha  is  provic!ed  at 

The area will be well drained and supplied with water and 
power. 

m 

I 
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10.3 

10.3.1 

UTILITIES 

Water Supply 

10.3.1.1 Introduction 

supply  requirements  for the mine development  and  describes  the  layout of 
This section of the report  presents the estimated  water 

the proposed  supply  and distribution systems.  Consideration was given 
to the integration of the mine supply with parallel  systems  proposed  for 
thar thermal generating station and the construction camps. 

lo,, 3.1.2 Water R e q u i r e m e  

m permanent water supply  during the years of operation of the mine. The 
mine water supply system must: provide  for the estimated  demand  from  the 
fo:tlowing areas and  services:: 

The mine and adjacent service complex will require a 

Potable Water for the - Administration Building 
Mine Services Area - Mine D r y  - laboratories - maintenance buildings 

Fire Protection Systems - buildings - in-pit coal conveyor - overland coal conveyor - Coal Blending  Area 

Washdown Water - vehicles and equipment 

Irrigation War.ers - mine service area  lawns 

- revegetation nursery 
and  landscaping 

Dust Control - roads - Coal  Blending  Area 
- low-grade coal stockpile 

Temporary  Construction - during construction of 
Supply  the  Mine  Services Area 
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d n e  at full development is shown on Table 10-1. Fire requirements are 
nct shown  as they  do  not form a day-by-day consumptive demand. Fire 
pr.otect:lon for buildings in the  Mine Services Area  would require the 
pr'ovision of 1,000 m3 of reservoir capacity and a  flow of 95 L/:3 at a 
rwidua.1 pressure of 415 kPa at risers (M & M Consultants 1978).  At  the 
Ccsal Blending Area allowance  has been made for a flow of 30 L/s at 
41.5 kPa for fire control at the stockpiles. 

A preliminarg estimate of the water requirements of the 

scpply are presented by Beak  (1978). These criteria were utilized i n  
the selection of the source for these systems. The quality of  dust 

be: satisfied by recycling wastewater from the mine operation. 
ccsntrol water is, however,  not  critical, and the supply requirements may 

Water quality standards for potable and irrigation water 

10.3.1..3 Water Sources, 

ar'e discussed in detail' in the CXlV Feasibility Report Vol. IV. 
Four alternative sources of  supply were considered  and 

- Water from the proposed  generating station supply which 
will be taken from the Thompson River; 

- Surface water from the proposed Hat Creek Divers:Lon Canal 
located  to the East  of  the mine; 

- Groundwater from a well sunk to the North-East of the 
Mine Services Area; 

- Recycled  mine  wastewater. 
The major factors in the selection of a suitable source 

are water availability, cost  of treatment,  and  supply. The locations of 

provide an integrated  system.  and to avoid  duplication. 
ancillary plant  and mine facilities were considered  as  well, in order to 
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10.3.1.4  Proposed  Nate,r  System 

10.3.1.4.1  Source  of Sup& 

following  sources: 
Water f o r   t h e  mine development w i l l  be  supplied .from the  

Potable Water and Fi re   Pro tec t ion  

Water for   these   uses  w i l l  come i n i t i a l l y  from an integrated 

When the permanent generatirig s ta t ion   supply  from the Thompson River 
groundwater  supply system  with the   p ro j ec t  temporary construction  supply. 

cclmes on l ine ,   the   construct ion  supply  pipel ine from Hat Creek  Valley  to 
the powerplant w i l l  become the  main supply   l ine   for   po tab le  water i n  the  
Mhe Services Area. This  water w i l l  r equi re  minimum treatment   pr ior   to  

A backup supply  could  also  be  provided by t h e  use  of t reated  surface 
use.   Fire  protection  requirements w i l l  also  be  supplied by t h i s  l ine .  

wz.ter from Hat Creek. 

I r r i g a t i o n  

Water f o r   i r r i g a t i o n  w i l l  be  supplied from t h e  P:Lt Rim 
Reservoir  to  the  South of t h e  open p i t .  

Dust  Control 

These requirements would b e   s a t i s f i e d  by recycling waste- 
ws.ter and p i t  dewatering  flow. 

dx'ainage  and  water  supply  flow  chart,  Figure 6-3 in Section 6. 
The proposed water supply  system is shown on the mine 

1C1.3.1.4.2 Nine Services* 

The Mine Services Area would be  fed from a reservoir   located 
near  the  proposed  construction camp. A booster pumphouse a t   t h e  Eastern 
pe:rimeter would increase l ine   p ressure  to 700 kPa using two e1ec:tric pumps 
of tota.1  capacity 100 L / s .  A gasoline-driven f i r e  pump of  100 I. /s  capacity 
wcluld a l s o   b e   i n s t a l l e d  t o  provide water f o r   f i r e   c o n t r o l  i n  the  case of 
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power f a i l u r e .  A water main approximately 1,700 m x 200 mm would provide 

buildings,   supply  f ixed  sprinkler  f ire  protection  systems  in  buildings,  
a water  supply  for t h e  Mine Services Area, provide  potable water t o  

and f i r e  hydrants   in  open yard  storage. 

1C.3.1.4.3  Coal  Blending- 

f i r e   p r o t e c t i o n  system a t  t h e  Coal  Blending  Area.  Buried  mains  approximately 
2,100 m in   length  beneath t h e  s tacker   cor r idors  would supply water t o  

ccn t ro l  would be provided by osc i l l a t ing   wa te r   j e t s  which  could  be 
f ire hydrants   located  a t  100 m spacing  between  the  coal  piles. Dust 

mcunted  between t h e   s t a c k e r   r a i l s  and reclaimer  units.  During !jummer 
the  dust   control  system would be  fed from the  leachate  holding pond a s  
p a r t  of an  evaporative  disposal  system  for  leachate.  Make-up water  to 
th.e system  and f i r e   r e s e r v e  would be  provided by the open p i t  f:tre 
protection  supply. 

Provision  has  been made f o r  a permanent dust   control and 

10.3.1.4.4  Overland  Coal Conveyor 

s t a t i o n s  w i l l  be  supplied from a buried main following  the  conveyor. A 
Water f o r   f i r e   p r o t e c t i o n  of conveyor b e l t s  and t ransfer  

service  road  along t h e  conveyor w i l l  allow  access by f i r e   t r u c k   t o  
hy,drants  along the  conveyor  route. F r o s t  protect ion may be required t o  
prevent  freeze-up of t h i s  p i p e l i n e  during Winter. The r e l a t i v e l y  high 
head loss i n   t h e  p i p e  ( i . e . ,  450 m over its 4 km length) may require  
w a t e r  hammer protect ion and pressure-reducing  valves  at lower points of 
supply. 

10.3.1.4.5  In-Pit Water  Supply 

water main on the main conveyor inc l ine   to   p rovide  a supply of water f o r  
f i r e   p r o t e c t i o n  of the conveyor and loading  stations.   Further  provision 
has  been made fo r  10,000 m af 75 rn aluminum in-p i t   d i s t r ibu t ion  main 
which would be  ava i lab le  for temporary  use. The primary  source of water 
for dust control on p i t  roads would stem from the  reclaim water system, 
which recycles  wastewater from the  leachate  holding pond. Hake-up water 
f o r   t h i s  system would come from p i t  dewatering  flows  or  the  pennanent 
f i re   supply ,   as   requi red .  

Allowance  has  been made fo r  t h e  construction of ii 150 mm 
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1 0 . 3 . 1 . 4 . 6  Revegetation  Nursery 

r 
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‘ i l  

mine  would  be  remote  from  the Mine Services  Area  and  would  therefore 
The  proposed  Revegetation  Nursery  to  the  South  of  the 

have a separate  water  supply. 

Water  would  be  taken  from  the  pipeline  which  interconnects 
the  Pit Rim Reservoir  with  the  Hat  Creek  Diversion  Canal  and  supplied  to 
irrrigation  spray  systems. 

1.3boratory  would  be  provided  by a small package  water  treatment unit. 
Potable  water  requirements  at  the  adjacent  reclamation 

1 3 . 3 . 2  Mine Power SI& 

1 0 . 3 . 2 . 1  Introduction 

distritmtion  system  used on the  basis  of  estimating  the  cost of supplying 
power to the  pit,  waste  dumps,  and  support  facilities.  The  net:work 
developed includes  all  electrical  equipment  required  to  supply  power 
from  the 60 kV busbars of the  proposed  Hat  Creek  generating  station  to 
the  open pit and  dump  areas,  and  to  distribute  the  power  within  these 
areas t o  the  shovels,  conveyors,  spreaders,  and  to  the  crushing;  and 
blending  equipment.  The  developed  network  also  includes  supply  for  the 
various  service b u i l d i n g s  and provides  the  construction  power  required 
during  the  development  phase  of  the  mine. 

This  section  of  the  report  describes  the  electri.ca1  power 

1.0.3.2.2 Electrical Loads 

1.0.3.2.2.1 Power  Shovels 

shovel  consists of a large  surge  of  power  required  to  hoist and swing 
the  load  to a small  load  during  the dump portion of the  cycle. 

The  load  cycle  for a large  electrically-powered  hydraulic 
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The accep tab i l i t y  of such a load, o r  the need t o  l:ompensat.e 
fo r   t he  power swings  generated,  can  only  be  resolved  through a com- 
pre:hensive  study of t h e   u t i l l , t y  network. However, the  proximity of the  
proposed  generating  station t o  the Hat Creek Mine and t h e  choice of 
shcwels  equipped  with  rectifi ,er   inverters  should  preclude  the need f o r  
any add i t iona l  compensating  equipment. 

The use of rec.t if ier  inverter-equipped  shovels wi .11  
r e s u l t  in lower energy  consumption  due t o  a reduction i n  machine losses 

' from approximately 10% fo r   t he  normal Ward Leonard  system t o  app.coximately 
3% fo r  t h e  inve r t e r  system. In  addi t ion,   shovel   avai labi l i ty  will be 
increased  due  to  the  reduced  maintenance  required by the   so l id-s ta te  

ma::ntenance l e v e l  of t he   r ec t i f i e r   i nve r t e r   shove l s  is expected  to more 
equipment r e l a t i v e   t o   r o t a t i n g  machinery. The reduced  losses an,d 

t h m  o f f s e t  any add i t iona l   cap i t a l  costs involved. 

10.3.2.2.2 Voltage R e g u l a t  

The s tar t -up of large  motors   resul ts   in   the  imposi t ion of 
a  ,Large reac t ive  power demand upon the  transmission network  and,  accordingly, 

voLtage  drops  can  be  compenslited f o r  by the  use of appropriate equipment 
a s ign i f i can t  drop in   vo l t age   a t   t he   t e rmina l s  of t h e  motors.  These 

colnprislng  either  synchronous o r  s t a t i c  compensators. A t  Hat Creek,  the 
us,: of s t a t i c   c a p a c i t o r s  on individual  motor loads would be r e s t r i c t e d  
to  t h e  pre-production  years, when limited  construction power is ava i lab le  
for   operat ion of t h e  p i t  and the  Houth Meadows Waste Dump. 

tha t   the  main 60 kV l i n e s   a r c  i n s t a l l e d  t o  the powerhouse. 
No vol tage  regulat ion problems are   foreseen   a t  t h e  time 

a 
10.3.2.2.3 EstFmated  Annual Power Demands and Energy  Consumption 

.I 
consumption  during  Years 22 t o  25, inclusive.  The three  types of load 
specif ied on the  table   are   def ined  as   fol lows:  

Table 10-3 shows the  estimated m i n e  loads  for  peak 

Connected Load_ 

This is the  sum of a l l  equipment  and  motor  loads i n s t a l l e d  
i r .  the   p lan t   o r   s i te .  
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Typical  Load 

This is the  load  most  likely  to  be  exerted  upon  the  power 
supply  system  during normal production  periods. 

Annual  Average  Load 

Although this load  never  actually  applied  to  the  power 
system,  this is an  estimate  of  the annual energy  consumption  presented 
as a continuous  load. 

The  estimated  annual  power  demands  and  energy  consumption 
fcr  Years 2 to  35,  inclusive,  are  listed on Table 10-4. 

r 

1C1.3.2.3 Network  Design  Criteria 

I 

= 

I 
.. 

and  has  been  developed on the  basis  of  the  following  criteria: 
The  proposed  electrical  system is shown in Figure  10-7 

Generating  Station's 60 kV busbar;  each  of  these  feeders  are 
Two mine  feeders will be  available  from B.C. Hydro  at  the  Hat  Creek 

capable  of  supplying  the  total  mining  load,  make-up  water f o r  the 
generating  station,  and  ash  disposal  pumping  requirements; 

Construction  power  at 60 kV will  be  available  from  the  existing 
powerline  at  the  junction  of  Highway  12  and  the  present Hair Creek 
road; 

Development of the  major  supply  network  to  the  open  pit  and  to 
Houth  Meadows  and  Medicine  Creek  Waste  Dumps will take  place  over a 
period  of 14 years. Primary distribution  network  throughout  the 

veyors, etc., will be rated at 6.9 kV. Auxiliary mine  equipment, 
complex will be  rated a,t 60 kV. while supplies  to shovels,  con- 

pumps,  lighting,  and  air  compressors,  together  with  internal 
systems  for  auxiliary  buildings, will be  600/347 v ,  while  other 
building  voltages will be 120 v single-phase,  where  desirable. 
Transformers  will  be  se.lected  to  be  interchangeable  within  standard 
ratings; 

The  rating  of  the  apparatus,  transformer  impedances,  line  and  cable 
conductor,  etc., will be  sized  such  that  the  voltage  fluctuation  at 
the  terminals of a  shovel will not  exceed +lo%, -5% under !:he worst 
operating  conditions.  Voltage  regulation of the 60 kV parer  supply 
from  the Hat Creek Gemrating Station  is  not  expected  to e:cceed 
* 5 % ;  

I 
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(5) The electrical power network for  the mine has been designed  based 
on the overall economic optimization of both the remote parer  loads 
from the generating station and the remote mining loads,  under the 
control of a single operating entity; 

(6) Power distribution within the pit and waste dump areas will, be  by 
portable sub-stations and power cables. The portable  power cables 
wi l l  be generally TYPE SHD-GC, three-conductor with two ground  and 
one? ground check conductor terminated at their extremities with 
plug  and  socket-type  couplers. The portable  sub-stations b r i l l  be 
of one common design and will consist of the  following  elements: 

- A portable high voltage (60 kV) switching  unit; 
- A skid-mounted 4 MVA 60 kV/6.9  kV 3 pH., 60 Hz oil-filled 

traasf  ormer; 

- A portable 6.9 kV  totally  enclosed  switching unit: complete 
with three feeder circuits and  female cable coupl.ers; 

- A portable  low-voltage 600/347  v switching and distribution 
unit complete with 600 v  female cable couplers, its well 
as one 1 XVA 6.9 kV/600/347  v 3 PH., 60 Hz oil-filled 
transformer; 

(Figure 10-8 shows a typical in-pit arrangement of portable sub- 
stations and  cables.) 

(7) Fixed  loads at permanent locations will be  supplied  from the 60 kV 
powerlines via permanent  sub-stations  similar to  the one shown in 
Figpre 10-9; this drawing depicts a typical permanent  sub-emtation 
which is designed to  tap on to a 60 kV transmission line, and which 
can  be equipped with either one or two step-down transformers and 
6.1) kV switching  units. 

10.3.2.0 System  Descri?tion 

10.3.2.4.1 General 

recognition has been made of diversity  in operation of  the various items 
In assessing the  sizing of lines,  transformers, etc., 
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of  plant:. Transformer  ratings  have  been  established  from  consideration 

motor  loads,  and  the  standardization  of  the  MVA  ratings. 
of both  the  thermal  loading  and  voltage  drop  during  start-up of the 

Utilization  voltages  are  based on economic  optimization, 
te:chnic;sl  desirability,  and  standardization of all  portable  sub-stations 
for  the  highest  degree  of  in,terchangeability  and  reliability. For the 
portable  sub-stations, 6.9 k.V was  selected,  as  this  is  the  preferred 
shovel  voltage. 

The  initial  supply  network  to  the  mine  up  to  and  including 
Yrtar 13,  will  consist  of  two 60 kV lines  from  the  sub-station  at  the 
gmerating station.  The  first  parallels  the  coal  conveyor  and  the  Houth 
Meadows  Waste  Material  Conveyor.  and is  routed so as  to  encompass  the 
West  side  of  the  pit.  The  second 60 kV  line  runs  from  the  vicinity  of 
t!le ash  disposal  pond  adjacent  to  the  extreme  Northern  boundary of the 
Ml?dicin.e  Creek  Waste  Dump,  then  parallels  the  Medicine  Creek  Waste 
M,aterial  Conveyor  right-of-way so as to  encompass  the  East  side  of  the 
pit. 

10.3.2.,4.2 Pit  Area 

7 -  
L 

a: 

- :  
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The  in-pit  supply  network will consist of eight  portable 
skid-mounted 60 kV/6.9 kV sub-stations, i.e., one  per  shovel  plus  one 

E,ight  .Low-voltage  portable  skid-mounted 6.9 kV/600 v sub-stations,  one 
spare.  The  spare  unit  will  be  used  to  prepare  for  shovel  relocations. 

per  shovel  plus  one  spare, will also  be  provided.  All  in-pit  cabling 
will  be  via 6.9 kV or 600 v trailing  cables,  depending on the  equipment 
toeing served. 

L0.3.2.4.3  Houth  Meadows  Waste Dump 

The  Houth  Meadows  Supply  Network  will  initially  consist 
Jf one 8 MVA  permanent 60 lcV/6.9 kV sub-station  to  feed  the  overland 

8 MVA t o  accommodate  the  increased  loading  of  these  conveyors.  With  the 
xaste  conveyors. In Year 4, this  sub-station  will  be  extended  to 2 x 

opening of the  Medicine  Creek  Waste  Dump  in  Year 16, the  sub-station  can 
be  reduced  to 1 x 8 MVA. 

a 
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be  provided by portable  skid-mounted 60 kV/6.9 kV sub-stations  supplemented 
b:? portable  skid-mounted 6.9 kV/600 v sub-stations  where  low-voltage 

v,aries  according  to  the  following  schedule:  
600 v loads are present.  The number  of complete  portable  sub-stations 

Power supply  to  the  transfer  conveyors and spreaders will 

Years -2  t o  8 3 u n i t s  

Years 8 t o  14 4 u n i t s  

Years 14 t o  :!1 5 u n i t s  

Years 21  t o  35 4 units 

All dis t r ibuc ion   wi th in   the  dump w i l l  be   v i a  6.9 kV o r  
600 v t r a i l i ng   cab le s ,  depending on the  equipment  being  served. 

1 0 . 3 . 2 . 4 . 4  Medicine  Creek Waste Dump 

The Medicine  Creek  Supply Xetwork w i l l  comprise two 
overlan,d  conveyor  sub-stations,  each  consisting of one 8 NVA transformer 
r a t e d   a t  60 kV/6.9 kV. A maximum of two complete  portable  skid-mounted 
611 kV/6.9 kV. A maximum of  two complete,  portable skid-mounted 60 kV/6.9 kV 
sub-stations,  each  supplemented by a portable  skid-mounted 6.9 kV/600 v 
sub-station, w i l l  b e  required and w i l l  b e   i n s t a l l e d   i n  Year 15. The 
schedule of complete  portable  sub-stations i s  as follows: 

Years 15 t o  1.7 1 u n i t  

Year 18 2 u n i t s  

Years 18 t o  :!4 1 unit 

Years 24 t o  :!7 2 units 

Years 27 t o  35 1 u n i t  

All distribut: ion  within  the dump w i l l  b e   v i a  6.9 kV o r  
600 v t r a i l i n g   c a b l e s ,  depending on the  equipment  being  served. 
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All  service  and  office  building  areas  are  planned  to  be 
supplied  by  underground 6.9 kV cables  from  the  Truck  Unloading  Station 
No. 1 permanent  sub-station.  Supply  provisions  will  be  made  for  the 
following  facilities: 

- Maintenance  complex; 
- Administration  Building; 
- Mine  Dry; 
- Rubber  repair  shops; 
- Mine  Services  Building. 

gate  house,  will  be  supplied  from  an  adjacent  service  or  office  building 
by 600 v underground  cables. 

Other  minor  loads,  such  as  those  for  the  laboratory  and 

10.3.2.4.6  Crushing/Blending  Plant 

service t o  the  crusher  building,  blending  area,  and  Truck  Unloading 
Station No. 1, to  be  built in Year 1. This sub-station  will  supply  most 
of  the  power  requirements  of  the  coal-crushing  and  blending  plant:. A 
separate 16 MVA sub-station would  be required to supply a coal-washing 
plant,  should  one  be  installed. 

A 2  x 8 W A  sub-station  will  supply a common 6.9 kV 

10.3.2.4.7  Reliability 

to  provide  maximum  reliability  for  all  the  major  electric  loads.  It 
will  be  possible  to  operate  the  network as a ring  main  system for the 

Neadows  Waste  Dump 60 kV network  will  operate  as a radial  feeder. 
pit  and  part  of  the  Medicine  Creek  Waste  Dump.  However,  the  Houth 

The 60 kV  transmission  lines  have  been  physically  located 

. .- 
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Should f a i l u r e  of an  8 MVA 60 kV transformer  occur, 
requir ing  several  months fo r   r epa i r ,  i t  is intended  that  one of !:he 
8 PYA t ransformers   ins ta l led   a t   the  Truck  Unloading Sta t ion  No. :l or  
No. 2 would be  used.  Since  these two s ta t ions  are   not   expected 110 be 

micing a c t i v i t y ,  one transformer  should  always  be  available  for  use  as a 
s inul taneously  operat ing  a t  maximum capacity due to   the   year ly  change i n  

terporarp  replacement  elsewhere. 

10.3.2.4.8  Construction PE 

required,   with  the  exception  of:  

(1) A short  60 kV line  connecting t h e  most Easter ly  leg  of the Iiouth 
Meadows Waste Dump l i n e   t o  t h e  ex is t ing  60 kV c i r c u i t   a t   t h e  
junct ion of Highway 12  and the Hat Creek  road; and 

The erec t ion  of special   construction  powerlines ia not 

(2) A short  60 kV line  connecting Truck  Unloading Sta t ion  No. 1 to  the 
l ine  supplying  the  crusher  sub-station. 

By ins ta l la t ion   ear ly   in   the   cons t ruc t ion   per iod  of these 
twcm short  temporary 60 kV lines,   about 2 km of 60 kV permanent transmission 
l i c e s ,  and Hopper S ta t ion  No. 1 sub-station, an adequate power supply  a t  
6.5 kV can be  real ized.  I n  general ,   the  construction power supp:!y w i l l  
be  provided by t h e   e a r l y   i n s t a l l a t i o n  of the permanent e lec t r ica l   supply  
equ.ipment. 
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TABLE 10-1 

Estimated Mine Water  Requirements 

" 
Potable 

Mine D r y  
Service  Buildings 

and Laboratories 
Revegetation  Nursery 

Total   Potable  

- I r r i g a t i o n  
Mine Services  Area 

Nursery 

T o t a l   I r r i g a t i o n  

- Dust Control 

TOTAL REQUIREMENTS 

FLre Protection  (Storage) 
" 

" 
Notes: (1) based  on  Year 3.5 

(2) Summer .use  only 

Dally 
Average (1) 

Supply Source 

m3/dav Construction Clperation 

"- Source: CXJV Vol.. I V  Section 4 

140 

90 
5 

235 

- 
- - 
120 

500 

620") 

- 
- - 

2,000 

2,855 
_E_ 

1,000 m3 

Wells 

Wells 
Wells 

Wells 

" 

" 

" 

Wells 

Powerplant 

Powerplant 
Powerplant 

Powerplant 

Pit Rim 
Reservoir 

]?it R i m  
Reservoir 

Leachate 
Storage 
Lagoon 

Powerplant 
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19 
0.W2 < o.mI 
4.0 

20/23 
0.12 0.055 

2.3 
0.63 
3.3 

0.10 0.10 
1.1 1 .s 
0.16 0.11 

54 1.6 

0.19 0.011 
s 0.05 < 0.07 . 0.002 . 0.002 
0.043 0.020 

21 
9 

21 

s 0.m2 
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224 18 
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. 0.002 
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91 
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218 

50 
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19 
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11.1 11.1 

h a  U#*DI. 
y.11 YlO-12 

' 0.03 

0.05 

59.8 
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220 

8 

392 

392 
760 

1470 
8.2 

1210 
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.I TABU 10-3 

I Total  Estimated Mine  Load During  Peak Years 

Hat Creek Pro jec t  Mining Feasibi l i ty   Report   1978 

Connected Typical Annua:L Average 
Load 

Reguirement (kW) 
Load 
(kW) 

Load 
8; kW) - 

” 
Out-of-Pit  Loads 

Cmveyor Load 

Mdntenance Complex 

Mine Dry  Complex 

Rubber Repair  Building 

M.ne Service  Building 

Administration  Building 

“- 
In-Pit Loads 

9 Shovel  Sub-stations 
(1 spare)  

Pmping and  Miscellaneous 

53,500 

2,760 

a41 

359 

805 

644 

58,909 

13,500 

455 
13,955 

24,382 

1,681 

427 

165 

383 

349 

27,387 

8,142 

180 

a ,  322 

15,600 

:L,320 

363 

125 

278 

178 

2.L, 618 
” 

2,714 

126 
” 

2 ,  a40 
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TABLE 10-4 

Estimated Annual Load and  Energy Demands 

Hat Creek  Project  Mining  Feasibility  Report  1978 
- 
" 

Average  Annual Load Typical Load Annual  Energy 
- Year (kw) (kW) (MW hours) 

-;I 2,625 3,833 22,988 
-1. 13,799 20,117 120,702 

1. 18,836 27,501 16.5,006 
'. 19,971 29,158 174,948 
:I 20,999 30,659 183,954 
1. 22,448 32,774 1986,644 

(I 23,853  34,825 20'8,950 
23,853 

tl 23.853 
34,825 20'8.950 
34,825 20.5,950 

9 
10 

23,853 34,825  20'8,950 
23,853 34.825 20.5.950 

11. 21,313 31,117 18'6,702 
1;: 22,940 33,492  200,952 
13 22,940 33,492  200,952 
14  23,933 34,942 20'9,652 

10 24,458 35,709 20'8,254 
1;' 24,458 35,709 20,8,254 
18 24,458 35,709 20,8,254 
19  24,458 35,709 20,8, 254 
20 3 4 , 4 5 8  35,709 20'8,254 
2:. 23,647 34,525 634,525 
Z:! 23,647 34,525 63,!,,525 
2:1 23,647 34,525 634,525 
24 23,647 34,525 634,525 
21i 23,647 34,525 63,!,,525 
21; 21,626 31,574 18,9,446 
2:' 20,240 29.550 177,300 
213 19,829 28,950 173,700 
2!) 19,829 28,950 173,700 

3:t 19,829 28.950 173.700 
3:: 19,829 28,950 173,700 
33  19,829 28,950 173,700 

Ii 22,089  32,250  193,500 

.I 

lii  23,933  34,942 20'9,652 

30 19,829  28,950  173,700 

34 19,829 28,950 173,700 
315 19,829 28,950 173.700 
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SECTION 11 

ENVIRONMENTAL  PROTECTION 

11.1 INTRODUCTION 

bash. Several  small  creeks,  )4edicine,  Finney,  Ambusten,  and  Houth, 
drail  into  Hat  Creek,  which  flows  North and.then East  to  the  Bonaparte 

Ashcroft.  The  water  bodies  of  significance in the  general  project  area 
River,  from  where  it  joins  the  Thompson  River  System  just  North  of 

are  .Aleece:  Lake  and  Finney  Lake. 

The  project  area is situated  within  the  Hat  Creek  drainage 

typiEied tly long, cold  winters and short,  warm  summers.  Semi-arid 
conditions:  prevail;  average  precipitation i s  317 mm/a,  of  which  about 
half  falls:  as  snow.  Winds  behave  according  to  the  mountain/valley 
toposraphy  and  are  channelled  predominantly  upslope  from  the  North  to 
the  South  and  South-West  during  the  day,  and  the  reverse  at  night. ' 

The  regional  climate  is  classified  as  continental,  and i s  

The  objective of the  Reclamation  and  Environmental 
Protection  Plan is  to  protect  land,  water, and air  during  the  consrruction 
and  .operatLon  of  the  mine.  After  the  mine  closes,  it is planned,  within 
practical  limits,  to  restore  the  land  to  the  same  condition  as it was 
before  mining  started.  While  ,the  mine  is  being  built  and  operated,  the 
control of drainage w i l l  be of paramount  importance  in  order  to  protect 

the control of noise and dust. It Is equally important to ensure that 
the aquatic environment downstream. The  same considerations  apply to 

any  measures  taken  to  replant  (disturbed  land  should be continued  for 
however  long  it  may  take  to  re:store  the  land  to a self-sustaining  stable 
and  useful.  condition. 

The  plan  makes  :provision  for  both  restoration  and  e.xtended 
care  under  three  major  reclamation  and  environmental  protection  pr:lorities: 

(1) Drainage  control  during  and  after  mining; 

(2) The  effective  replanting 'of  disturbed land areas;  and 

(3)  The  development  of a  safe  pit  abandonment  scheme. 
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11.2 - DUST 

indicated a po ten t i a l ly   s e r ious  problem  with  dust. As a r e s u l t ,  B.C. 
I n i t i a l   s t u d i e s  of the  air quality  impacts of t h e  mine 

Hydro ins t ruc ted   the  Mining Consultants (W) t o  examine the  problem 
and t o  devise  suitable  measures  to  ensure  that   the B.C. Pol lut ion 
Control Branch guidelines  for  t :otal .suspended  particulates of 60 ug/m3 

m e t .  R e s u l t s  of t h i s  work, endorsed by t h e   o r i g i n a l   a i r   q u a l i t y  con- 
and 1150 ug/m3 f o r  annual and 24-hour averages  respectively,  could be  

sul t imts ,   indicated  that   dust  was indeed  controllable,   provided  certain 
ac t ions  were  undertaken.  These  proposed  dust  control  measures,  reviewed 
and accepted by B.C. Hydro, include  both  design  changes and operating 
f ac to r s ,   f o r  example: 

- Blending p i l e s :  The present  blending  area was moved from 
i ts  o r ig ina l   pos i t i on  where the  present  mine serv ices  
f a c i l i t i e s   a r e  :located. In addi t ion,   the   area would be 
constructed  " into"   the  adjacent   hi l l   to   an  e levat ion of 
930 m, a proteccive  dike t o  950 m would be  constructed 
along  the SW edge of the  area,  and t h e  coa l   p i l e s  would 
be suitably  contoured  to  reduce  erosion.  Stacking  out 
would be  carried  out  with a telescopic  chute on t h e  boom 
conveyor. An effective  water  spray  system would be 
i n s t a l l e d ;  

- The area  s t r ipped of s u r f a c e   s o i l s  w i l l  a t   a l l  times  be 
minimized to   reduce  erosion  potent ia l .  In addi t ion,  
s t r ipp ing  would be  continued  unti l   non-friable (i.e:. low- 
dust ing  potent i ; r l )  material was reached i f  possible:; 

- Binding  agents would be  used  to  control  erosion where 
appropriate;  

- Areas t h a t  would remain  stripped  for  extended  periods of 
time would be  rmevegetated. 
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11.3 - NOISE 

w i t h  t h o s e   l i k e l y   t o   a r i s e  from operation of the mine. Findings show 
Existing sound l eve l s  have  been  measured and compared 

tha t   the  Hat Creek  Valley may be af fec ted  by noise  from the   p ro jec t ,  
though not   s ign i f icant ly .  

40 dllA in the   areas  away from Highway 12. Adjacent t o  t h e  highway, 
noise  levels  range from 44 t o  5'1 dBA.  By comparison,  a s o f t  whispter 
woulc. produce  a  sound l e v e l  of about 30 dBA, and a  quiet  wind through 
the mees would be  around 50 dBA. 

Present   no ise   l eve ls   in   the   va l ley   vary  from about 30 t o  

Noise  from construction would, of course,   be   t ransi tory,  
whereas  noise from the  mine operation  essentially  constant  throughout 
the  mine 's   product ive  l i fe .  The l a t t e r  would stem pr inc ipa l ly  from 
heavy  equipment moving i n  and around  the p i t ,  wi th   intermit tent   addi t ional  
noise  from the  coal  stacker-reclaimer,  conveyors and crushers. 0nl.y two 
of t he   f i ve  Hat Creek  ranches  are  expected t o  be  affected by construction 
ac t iv i ty   no ise .  Maximum noise   l eve ls  on these  ranches would reach 

by  many cDmmunities. 
47 dB.9 whic:h is c lose  t o  the  45 dBA typica l ly   se t   as   a   n ight t ime  leve l  

may be  affected by mining  and coal  preparation  noise.  The area  involved 
The South-Western port ion of the  Bonaparte  Indian  Reserve 

contains at  present one  dwelling  with  four t o  six res idents .  The  two 
ranchas  nearest t o  t h e   p i t  might experience  intermittent  noise  leveLs up 
t o  63 dBA; the  next two, levels of between 45 and 49 dBA; and the  two 
f u r t h e s t  away, l eve l s  of 4 1  t o  42 dBA. As t he   na tu ra l  background l eve l  
is 35 t o  40 dBA, the   occas iona l   l eve l  of noise from the mining  operistion 
is not  expected to  cause annoyance t o  anyone reasonably  disposed. 
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11.4 MINE DRAINAGE AND WATER QUALITY 

may b e  surmnarized by not ing   tha t  all lagoons,   diversions,   ditches,  and 
reservoirs  l inked  with  wetland and r i p a r i a n   h a b i t a t s  w i l l  b e   l e f t   i n t a c t  

mining.  Drainage  control  structures w i l l  be  grass-seeded,  and,  where 
and revegerated  wherever  possible  within  the  constraints imposed by 

erosion  or   f low  capaci ty  is not  involved,  with a mixture of shrubs!, 
trees, and grasses. 

Drainage  measures i n  so f a r  as they  affect   reclamation 

Laboratory  and f i e l d  tests on materials which would be  
encountered  during  mining  have  been  run t o  determine  the  concentrations 

hydrology of the water bodies   to   be   a f fec ted  by this pro jec t ,  the main 
of leachable materials. Based on these  data  and the  water q u a l i t y  and 

drainage  plan  has  been  devised. Details are provided in   Sec t ion  6 .  
Essent ia l   dements  of the  plan  are:  

A l l  water s u i t a b l e   f o r  simple diversion  without any  form of t rea t -  
ment, such as Hat Creek, would be  redirected  around  the  projec:t and 
re turned   to  i t s  natural   domstream water course; 

Run-off contaminated  with sus.pended s o l i d  material would undergo 
sedimentation  to  reduce  the  concentration of suspended s o l i d s   t o  
less than 50 mg/L; 

All water of unsui tab le   qua l i ty   for   d i scharge  would be  col1ect:ed i n  
leachate  pond and  disposed of on s i te  by re-use in dus t   cont ro l   o r  
by spray  evaporation on waste dumps. 

This  drainage scheme  would remain in service during  the 
10-year pos;t-abandonment period t o  ensure that water qual i ty   values ,  
downstream  of the pro jec t  would be maintained. The Hat Creek diversion 
scheme, headworks dam, and the  : p i t  rim dam would be  developed  to  re- 

All draina5;e  ditches would be  revegetated  to  reduce  suspended  solids 
e s t a b l i s h  zt su i tab le   wet land   habi ta t  i n  the ear ly   s tages  of the  project.  

contamination. 

- - 
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11.5 LAND RECLAMATION 

11.5.1 On-site  Reclamation  Testing 

to   determine  the  propert ies  of the  waste  materials  as growth media and 
Both laboratory .and on-site t e s t i n g  has been undertaken 

Hat Creek. 
to  evaluatf: a var ie ty  of grass .and legume species   for   revegetat ion a t  

detai led  on-si te   reclamation  tes t ing,  making use of materials  generated 
Init ial   laboratory  (greenhouse)  studies were  followed by 

durin3  the 1977 Bulk  Sample  Program. These l a t t e r   t e s t s  have  demonstrated 
most =ffect : ively  that   the   revegetat ion of waste  materials is f e a s i b l e   a t  
Hat Creek  c.onsistent  with B.C. Hydro proposed  goals  for  reclamation.. 
These may b8e summarized as  follows: 

(1) ;Short-.term  goals - Control of wind and water-borne  erosion, - Aesthetics,  - Stab i l i za t ion  of waste; 

(2) :Long-term goals - Self-sustaining  vegetation, - Suitable  end use - mixed agr icu l ture  and 
wi ld l i f e .  

The f i e l d  tests comprised two major  programs,  one t o  

repose, and the   o ther   to  examine the   d i f fe ren t   mater ia l s  and determine 
examine the   revegeta t ion   po ten t ia l  of s lopes   a t   d i f fe ren t   angles  of 

t h e i r   c h a r a c t e r i s t i c s   a s  growth  media. All waste dumps associated .with 

f o r  fn r the r   t e s t ing .  
the 1977  Bulk  Sample  Program  were also  reseeded and provided f a c i l i t i e s  

Slope  Plots 

Meadow and Medicine  Creek t o  examine the  revegetat ion  potent ia l  on 

Creek, a t   s l o p e s  of 22O, 26*, and 30'. Half of each p l o t  a t  Houth 
typ ica l  embankment mater ia l   g rave l .   a t  Houth Meadows and till a t  Medicine 

Meadows was covered  with a th in   l ayer  of top soil. Aspect and a1tie:ude 
were selected  to  simulate  as  clclsely  as  possible  cl imatic  condit1on:s t o  
be encountered a t   t h e  Medicine  Creek and Houth Meadows waste  disposal 

F a l l  clf 1977 and subsequently f e r t i l i s e d  in the  Spring of 1979. 
embankments. Both areas  were hydro-seeded  with a s ingle  seed mix in the 

Sloped  revegetation test areas  were constructed  a t  Houth 
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Growth assessmencs  were made dur ing   the   l a t te r  p a r t  of 
the 11378 and 1979 growing  seasons and the   p lo ts  examined for   s igns  of 
water-borne  erosion.  Results of these examinations  have shown tha t  

ment on the   mater ia ls  without   topsoi l  at  the   th ree  slope  angles;  in a l l  
there  i s  e s s e n t i a l l y  no difference in the  success of vegetation es tab l i sh-  

cases growth was sa t i s f ac to ry   w i th  a good mix of grass  and legume. Soil 
erosion due to  runoff was not  apparent even  though several  thunderstorms 
were  ttxperienced  during th i s   per iod .  On the   topsoi l - t rea ted   p lo ts   a t  
Bouth Meadows, growth of  seeded  species was severely  inhibi ted by the  
abundimce  and vigorous  growth of weeds, the  seeds of which  were trans- 
ported  to   the site i n   t h e   t o p s o i l .  

embankment slopes at  Itouth Meadows and a t  Medicine  Creek  cogld  be con- 
s t ruc t ed   t o   s t ab le  and rec la imable   s lopes   a t   l eas t  up t o  30 . 

From the   r e su l t s  of these   s tud ies  i t  is concluded  th.at 

Waste Material Test P lo t s  

of the 1977 Bulk Sample Program.  Samples of these  mater ia ls  and of f l y -  
ash  from  the  Battle  River Combustion Tests were set   out  in 15 m x l!j m x 

cover of t opso i l  and  seeded in t he   Fa l l  of 1977 w i t h  t h ree   d i f f e ren t  
1 m plots  near  Aleece Lake.  Half of each  plot was covered w i t h  a th in  

seed  mixes of four  species  each. The s o i l   c h a r a c t e r i s t i c s  of t h e  mine 
waste mater:Lals suggest   that  they  f a l l   i n to   e s sen t i a l ly   t h ree   ca t egor i e s ,  
namely surf:Lcial materials such  as  colluvium ( t i l l ) .   g r a v e l ,  and baked 
clay;  non-stram waste,   gri tstone  (sandstone/claystone),  and bentoni t ic  
clay; seam waste  such  as  carbonaceous  shale and waste  coal. Each p lo t  
was fer t i l i zed   dur ing   the   Spr ing   of 'bo th  1978 and 1979, based on rec:om- 
mendations from the B.C. Ministr:y of Agricul ture   fol lowing  soi ls   tes t ing.  

Seven waste  materials were identified  during  the  excavations 

growing season  to  determine  the  success of revegetation  based on seedling 
emergence and biomass  production. A l e s s  comprehensive  evaluation was 

p lo t s .  The r e s u l t s  of   these  s tudies  may be summarized as  follows: 
conducted  during 1979 to  further  monitor t h e  progress of chese t e s t  

(1) Reveget:ation of su r f   i c i a l   ma te r i a l s  such as   co l luv ium  ( t i l l ) ,  

Detailed  vegetation  monitoring was ca r r i ed   ou t   a f t e r  one 

gravel ,  and  baked clay  can  be  readily  achieved.  Further,  these 
s3i1s are   sui table   for   reclamation  purposes   without   the  addi t ion of 
t2psoil..   This  result is  noteworthy: in   the  case of colluvium, 
bm>th biomass production and seedl ing emergence  were  lower on the 
t ,~psoi l . - t rea ted   par t  of t h e  plot .   Plants  were hea l thy  and showed 
l L t t l e   s i g n  of chlorosis .  These r e su l t s   i nd ica t e  t h a t  the  mater ia ls  
sdecte ,d   for   s t r ipping,   s tockpi l ing  and/or   use  as   surface growth 
media, may comprise  any  of these  surface  materials,   gravel,   colluvium 
(:ill), baked clay,  and topsoi l ,   e i ther   separately  or   in   combinat ion.  
The implication  here i s  c lear ly   tha t   the   separa te   s t r ipp ing  of 
t o p s o i l  has been s h m  t o  be! u n j u s t i f i e d  in the  presence of su i t ab le  
quan t i t i e s  of o the r   su r f i c i a l   ma te r i a l s ;  
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:Xevegetation  of  non-seam  mine  waste,  gritstone  (sandstone/claystone), 
,and  bentonitic  clay  proved  to  be  more  difficult  to  achieve i n  the 
short  term.  In  addition to low  emergence  success,  the  biomass 
.?reduction of  vegetation  was  poor;  most  plants  exhibited  leaf 
:hlorosis.  The  physical  and  chemical  properties  of  these so i l s  
8:ontri.bute  to  poor  soil  structure  under  extreme  conditions  of . 
1noistu.re  and  nutrient  1mba:Lances. 

'he addition  of  topsoil  proved  beneficial  although  plants  remained 

of  vegetation  progressing  well  on  the  untreated  gritstone.  Never- 
:3omewh,at  stunted.  Subsequent  1979  observation  showed  some  species 

.:heless,  it is considered  chat a surface  capping  of  surficial 
material  would  be  required  to  satisfactorily  revegetate  these  waste 
materials; 

Seam  waste  was  the  most  difficult  of  all  materials  tested  to  vegetate. 
However,  the  chemical  characteristics  of  these  materials  appear to 
be  less  of a deterrent  than  do  their  physical  properties,  particularly 
their  dark  colour  resulting in excessive  surface  temperatures  and 
the  hydrophobic  nature  of  t:he  carbonaceous  shale. A capping  of 
surficial  material  would be required  for  satisfactory  reclamation. 

Waste  Dumps 

seeded  in  late  1977.  Piles  at  Trench C and  unsatisfactory  portions  of 
the  piles  at  Trench A were  seeded  in  the  Fall  of  1978.  Topsoil (15 cm) 
was  applied  to  half  of  the  uppermost dump at  Trench A and  to  half O F  the 
dumps  at  Trench C. I n  addition,  water  retention  furrows  were  const.ructed 
across:  the  dump  fall  line  in  an  attempt  to  improve  moisture  retention on 
the dump surface. 

Waste  material  st:ockpiles  from  trenches A and B were 

The  results on these  dumps  confirm  the  results  at  Aleece 
Lake m d  thme slope  plots.  Gravels  and  baked  clay  are  readily  revegetated, 
while  bentonitic  clay  and  gritstone  show  less  success.  Germination  in 
topsoj.1  was  substantially less successful than germination in baked 
clay.  Further,  the  dramatic growth in the water  retention  furrows 
constructed  in  bare  carbonaceous  shale  and  bentonitic  clay  clearly 

at  Hat.  Creelk,  where the  annual precipitation  totals only  317 mm. identifies  the  lack of  moisture as a most  important factor  in  revegetation 

Vegetation  Species 

I n  total 16 different  species of grass  and  legume  have 
been  tested  in  these  revegetation  trials.  The  species  were  selected  on 
the  ba,sis o:E their known characteristics  and  adaptation  to  the so i l s  and 
climatic  conditions  at  Hat  Creek. To ensure  that  the  species  were  both 

mixes  of  four  and  five  species  were  devised  and,  in  some  instances, 
viable  and  available,  only  agronomic  species  were  considered.  Seed 

species  were  used  individually. 
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Results of t h e s e   f i e l d  tests have i d e n t i f i e d  several 
species  which  could  be  used for  reclamation  purposes a t  Hat Creek. 
Among t h e  g;rass spec ies   the  fo1:loving perennial   grasses show excel lent  
potential:  Crested  Wheatgrass ({Nordan),  Streambank  Wheatgrass  (Sodar), 
Slender  Wheatgrass, Tal l  Wheatgrass  (Altar),  and Smooth Bromegrass 
(Manchar). Fa l l   r yeg ras s  proved to   be   an   exce l len t   spec ies   for   shor t -  
term (1 year)  revegetation. However it I s  an annual, and because i t  is 
par t icular ly   ta l l -growing and vigorous, i t  is  suspected of i n h i b i t i n g  
the  growth of other   perennial   species   with which i t  was seeded. As a 
result:, i t s  use would be   res t r ic ted   to   those   occas ions  where  short-term 
revegetation - f o r  example, for   dus t   cont ro l  - i s  required. 

(Drylander) and Sainfoin (Melrosie) have  proved  most successful.  Doluble- 
cut  red  clover  and white clover,  a biannual, showed lesser success,  but 
may be  useful as minor species  i,n seed  mixes. All legumes  performed 
b e t t e r  when competition  from  oth,er  plants was absent. 

Several  legumes have  been  tested. Of these   Al fa l fa  

and r d a t e d  areas a t  Hat  Creek would be  largely  based on those   ident i f ied  
above. Mixfes of approximately  f ive  species,  of which three  would be 
grasse.s, would be  selected and seeded,  mostly by harrow-seeding  methods. 

Due t c  t he  low precipi ta t ion,   seeding would be  carr ied  out  In l a te  F a l l  
Only I n  areas too  steep  for  harrow-seeding would hydro-seeding  be  used. 

being  favoured i n  o rde r   t ha t  maximum use  could  be made  of moisture 
(September-November) or  early  Spring (April-May), the  former  period 

accumulating  over  the  Winter months. Legumes  may benef i t  from e a r l y  
Spring seed:tng to   reduce  losses  by Winter kill. 

The s e l e c t i o n  of species   for   revegetat ion of waste dumps 

In addi t ion  to   these agronomic species,   native  shrubs and 

need t o  be  transplanted  and/or  p.ropagated  in  the  project  nursery. 
forbs  considered essential in   the  reclamation of w i l d l i f e   h a b i t a t s  would 

11.5.2 Waste Dumps and Embankments 

Rapid revegetation of  embankments and waste dumps w i l l  
s t a b i l i z e  exposed  surfaces  against  erosion. Temporary reclamation w i l l  
be   ca r r i ed   cu t  on a l l  areas of dump s u r f a c e s   l e f t  inactive f o r  a number 

allow for long-term  reclamation  concurrently  with  construction. Waste 
of years.  Retaining embankments w i l l  be  constructed in l i f t s  which 

dump surface,s w i l l  be  reclaimed as soon as the   f i na l   su r f ace   e l eva t ion  
i s  reached. 
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use  comparable  with  adjacent  lands a t  similar elevation. Topography  and 
d i v e r s i t y  of nat ive  species  similar t o  pre-mining conditions cannot: be 
duplicated,   but  reclamation of waste dumps w i l l  be  designed  to  provide a 
revegetated,   se l f -sustaining,   s table   surface composed of materials 
s imi la r   to , ,   o r   be t te r ,   than   those  of adjacent   lands.   Present ly ,   land  in  
the  area in used f o r  mixed w i l d l i f e  and agricultural   (mostly  ranching) 
purposes. I t  i s  proposed t o  revegetate waste dump su r faces   t o  a similar 
land  use a:; now e x i s t s .  

Waste dumps w i l l  be  concurrently  revegetated  to  an end 

As a r e s u l t  of on-s i te   t es t ing  as described  in  11.5.1, i t  
is  proposed t o   s t r i p  and to   s tockpi le   sur face   so i l s   on ly  from  those 

Allowance  has  been made to  cover waste dumps comprised of seam or  non- 
areas where the  depth of t h e   s o i l  allows f o r  economic ex t rac t ion  methods. 

seam material  with  approximately 1 m of s u r f i c i a l  material, though the  
precise depth  required would be  established  through  further  on-sitf! 
t e s t i n g ,  Those areas exposed by s t r ipp ing ,  and s tockpi les  of s u r f i c i a l  
material. would be  temporarily  revegetated  to  prevent  erosion and 
dusting. 

11.5.3 Material Storage Areas After Abandonment 

The coa l   s tockpi le  and blending  area w i l l  be   level led and 
sloped  to  harmonize  with t h e  surrounding  topography. The contoured 
surfaces  w i l l  then  be  covered  with a buffer ing medium of  non-sodic 
overburden, and  seeded. 

as t h e  soi:L i s  spread  over  disturbed  lands  throughout  the mine sitf!. 
The remains w i l l  be   level led,   s loped t o  blend in   with  the  surrounding 
topography, and seeded. 

The s u r f i c i a l   s o i l   s t o c k p i l e s  w i l l  decrease  progressively 

11.5.4 Transportation  Corridors 

These take up about 4% of the  disturbed  land  within  the 
mine area. Before  construct ion,   sui table   surface  soi ls  w i l l  be removed 
and 6tockp:iled.   Inactive  sections w i l l  be  seeded as soon as possible  
a f te r   consf ruc t ion ,   to  minizize dusting and erosion. Cut and f i l l  
s lopes wi1.L be  graded  to 26 and  seeded. Trees and brush w i l l  be 
removed from  rights-of-way to  reduce any f i r e  hazard. 
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I convc!yors, t ransmission  l ines ,  and c u l v e r t s  will be  dismantled and  removed. 
During the  years;  irmnediately  following  shutdam of the mine, 

Wherever possible ,   corr idors  w i l l  be  re-sloped to   b lend   in   wi th   tbc  
surrcnmding  topography. All rclads (except main access roads) w i l l .  be 

on  sl.opes  .with a p o t e n t i a l   f o r  r i l l  erosion. 
r ipped  to  relieve compaction,  and  seeded. Water bars w i l l  be  constructed 

11.5.5 Suppor t   Fac i l i t i e s  

I 

a 

The p resen t   s i t e   has  a poor   qua l i t y   r a t ing   i n  terms of 
land  use, ,and the  reclamation  measures w i l l  be  designed t o  enhance the  
valuf! of the  disturbed  land. 

During  construction,  the  buildings will be  screened from 
the  main a'ccess  roads by a b e l t  of trees, not  merely t o  improve the  
appexance,   but   to   prevent   dust ing.  No s ignif icant   reclamation w i l l  take 
p l a c e   u n t i l   a f t e r   t h e  mine closes.  

During the  years   fol lowing  c losure,   bui ldings  not   re ta ined 
f o r  a.ltermative uses w i l l  be  dismantled,  sold,  and  levelled  to  the:tr 
fountationb. Any areas l i t t e r e d  w i l l  be  cleared  during the mine  clean-up 
opera.tion. Most  of t h e  Mine Services Area w i l l  then  be  ripped  to relieve 

s lopes w i l l  be  regraded to  blend in  with  the  surrounding  topography. Where 
compa.ction,  covered  with 15 t o  30 cm of s o i l ,  and  seeded. Where p r a c t i c a l ,  

surface  mater ia ls  are unsui table  for  plant  growth, a sui table   depth of 
overturden w i l l  be  placed  before s o i l  coverage  and  seeding. 

11.5.6 The Open P i t  After Abandonment 

miniu.ize the   po ten t i a l   haza rd   t o  human l i f e ,   l i v e s t o c k ,  and w i l d l i f e ,  
of a large  void  constructed of weak material. A proposal   to   f lood  the 
p i t  and convert i t  i n t o  a lake  was explored  but  rejected on t he  grounds 
of p c o r   s t a b i l i t y  of the  surrounding  ground,  the  anticipated poor qua l i ty  
of the p i t  water, and the   cos t ly  and possibly  i r revocable   nature  of a 
dec is ion   tha t  would make i t  v i r tua l ly   imposs ib l e   t o  re-open t h e  pit: a t  
some f u t u r e  time in   o rde r   t o   ex t r ac t   t he   subs t an t i a l   coa l   r e se rves  which 
will remain. 

Considerable  planning  has gone i n t o  measures  designed t o  

a 
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benches  (about 115 ha) from 45' t o  26 to  provide a safer   per imeter  and 
lessen   the   v i sua l   impact .  No re-sloping w i l l  be  done  below this l eve l .  
After re -s loping .   fe r t i l i zer  and  seed w i l l  be   aer ia l ly   b roadcas t  on a l l  
p i t  benches.  Germination i s  expected  to  take  place  readily on those 
port ions which consis t  of  non-sodic glacio-f luvial  and g l a c i a l  til:. 
overburden, less readi ly  on those composed of sal ine  s l ide  deposi ts ; ,  
sodic   s i l t s tones ,   c lays tones ,  and  coal. In time, revegetated  overburden 
and s l i d e  areas may be  expected to   c r eep  and t o  slump i n t o   t h e   p i t .  

The plan  adopted  provilfes  for  re-sloping  the  top  three 

A protec t ive   fence   to  restrict access w i l l  surround  the 
p i t  perime1:er and those areas t ' D  t h e  South-West which may be  Susceptible 
t o   f a i l u r e .  Trees w i l l  be  planted a t  se lec ted   po in ts  on the  perimeter 
t o   s c r e e n   t h e   p i t .  

11.5.7 Disturbances  and  Possible  Resource  Losses 

been  disturbed by Year 35. By Year 45, however, a l l  but 571 ha w i l l  

Watershed. Of t h i s ,  80 ha  include  transportation  corridors,   lagoons,  
have  been  restored.  This  represents less than 1% of the  Hat Creek 

' r e se rvo i r s ,  and  remaining f a c i l l t i e s   f o r  long-term  environmental  monitoring. 

which  would remain as is  so as not   to   p rec lude   the   fur ther  economic 
The remaining 491 ha  represents  the  lower  portions of t h e   p i t   i t s e l f  

dis turbed and those  reclaimed by Years 35 and 45. The areas   to   be 
ex t rac t ion  of the  coal  resource.  Table 11-1 shows the   de t a i l s  of areas 

r e c l a b e d  by Year 45 are shown i.n Figure 11-1. 

A maximum of 1,931 ha will, at  one time or  another,  have 

a l iena ted  by t h e  mine are  aggregate  (sand  and  gravel), and some limee- 
stone  deposits.  The latter are i n s i g n i f i c a n t   i n  comparison  with thle 
l a r g e  reserves of limestone in areas  immediately  adjacent. And  much of 
t he  a5:gregate  excavated  during  construction w i l l  be  stockpiled  for 
fu ture   use .  

The  only resources   l ike ly  to be buried  or  otherwise 
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11.6 OTHER MEASURES 

11.6.,1  Spontaneous C o m b t u  

combu!3tion  of  loose  ani c2pacted coal  piles.  These  showed  that  with a 
tempe::ature  rise of 60 -70 C,  fires  began in piles  of  loose,  uncompacted 
coal :in between  four  to  eight  weeks.  Precautionary  measures  will be 
required to crush  and  compact  the  coal in such  stockpiles.  The  prohlem 

piles,, Monitoring of  coal-pile  temperature  will  be required. 
can bt? minimized  by the  restacking  time  coal  spends in uncompacted 

Tests  were  carried  out  in 1977 to  determine  the  spontaneous 

11.6.:! Environmental  Services  Complex 

Plan will be  under  the  control  of  staff  housed in the  Environmental 
Services  Co:mplex,  which is equipped  with  modern  laboratory  facilitias. 
The  plant  propagation  nursery  fo'rms  part  of  the  complex. 

All aspects  of  the  Reclamation  and  Environmental  Prot,ection 

11.6.:' Monitoring 

Geotechnical  monitoring of pit  slopes,  waste  dumps,  and 
slide  areas  will  continue  during  mining  to  ensure  operational  safety as 
well  as  to  develop  reliable  abandonment  procedures.  The  temperature of 

busticn.  The  quality  of soil and  buffer  material  will  be  monitored to 
carbonaceous  material  will  be  monitored  to  prevent  spontaneous  com- 

ensure  adequate  depth  of  uncontaminated  growth  medium. In addition,.  the 
quantity,  quality,  regeneration  potential,  nutrient  and  metal  content of 
vegetation  grown on disturbed  land  will  be  monitored  to  determine  if  the 
vegetation :is self-sustaining  and  satisfactory  for  livestock  and  wildlife 
consumption., 

Surface  and  groundwater will be  monitored  to  ensure 

monitored in groundwater  wells; .also the discharge  from  all treatment 
compliance with  PCB  objectives. Seepage and leachate  flows will  be 
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will be  to segregate  sediment-laden  water,  clear  water, waste water, and 
lagoclns. Broadly  speaking,  the  primary  objective of water monitoring 

other surface flow,  treat  those  parts which  may require it,  and discharge 
the  rest. 

and Lustfall levels. 
Air  quality would be monitored for suspended  particulate 

Monitoring will continue  for at  least 10 years  after  the 
mine closes. 

11.6.4 Archaeology 

A conservation  strategy will  be adopted  to  preserve 
significant: heritage  resources  discovered  during  the  process of exc:avation. 

will be sufficient time to  complete an inventory of such heritage  resources 
As scraper work  will be  carried on progressively during  mining,  there 

as  may  be  uncovered. 
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11.7 - COSTS 

amom:: to $40 million. This includes the capital cost of all buildings, 
field  equipment,  seed  and  plant  stock.  Operating costs include staff 
and all materials required  to  carry  out  the  plan. 

The estimated capital and operating cnsts of  the plan 

period, 35 years of production,  and a lbyear post-production  period 
The reclamation c:osts span  a &year  pre-production 

devotcd  to  reclamation. which  will cost approximately $7  million. 

I I 
The Environmental Protection Section of this 
report is based  upon Volume V of CELTV's July 
1978 report  entitled  "Mine Reclamation and 
Environmental Protection". It has  not  been 

Plan, which are considered to  be  insignificant. 
adjusted to  reflect changes in the 1979 Mining 

I I 
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- 1:ABLE 11-1 

ESTIMATE OF AREltS DISTURBED AND RECLAIMED 
BY Y W !  35 AND YEAR 45 

Location 

Open P i t  

" 

Upper 3 Berms 
Balantze 
Sub-total  

Waste Dumps - 
Houth Meadows 
Medicine  Creek 
Sub-total  - Stockp i l e s  
Low-Grade Coal 
Coal 
Topsoil 
Sub-total 

"- Service  Yards 
Roads - 

P i t  Perimeter 
:*in Access 
Sub-total - C o n v e m r r i d o r s  
'Pherma.1 P lan t  
Iledicine  Creek 

Water  Treatment  Lagoons 
:;ub-tomtal 

Main 
Medicine  Creek 
Sub-total  

" 

Cleanrater   Reservoirs  
" 

lieadworks (upper) 
Pit R i m  (lower) 
Sub-total  

Ditches 
Stream  Diversions 

Hat Creek 
I'inney  Creek 
h b - t o t a l  

" "- 

GRAND TOTAL 

Disturbed 
t y  Year 35 - by Year 35 by Ye- 

Reclaimed 

115 0.0 L1.5 
491 
606 
- " 

1115 

610 380.0 611 0 - 305 
995 

- 212.0 
592.0 

" 
3135 
995 

17.2 17.2 
26.4 

117.2 
0.0 :!6.4 

107 6.0  106.8 

47.3 15.0 1.5.0 
3.0 

50.3 
- 1.0 

16.0 
- " 

1.6.0 
1.0 

14.0 7.0 1.4.0 

20.0 10.0 20.0 
6.0 - 6.0 3.0 - " 

9.0 2.0 
- 2.0 
11.0 

- 0.5 
2.5 

2.0 
0.5 
2. 5 " 

6.1 2.0 2.0 
0.8 4.0 
14.9 

4.0 
6.0 6.0 

- - "_ 
27.0 6.5 ti. 5 

33.6 27.0 27.0 
8.9 

4 2 . 5  
- 8.0 

35.0 
- " 

3.3.0 
8.0 
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HAT CREEK PROJECT 

FIGURE 4.3 

RECLAMATION - YEAR 45 
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- TABLE 13-1 Sheet 1 of 4 

SCHEDULE  OF  PEAX: MANPOWER REQUIREMENTS 

p r o d . 1  2 3 4 5 1 5 2 5 -  
Pre- 6- 16- 26- 

35 

1. Management 

Managers 2 2 2 2 2 2 2 2 2  
Induscrial  Engineering 4 4 4 4 4 4 4 4 4  
Public  Relations 2 2 2 2 2 2 2 2 2  
Compuzer Services 4 4 4 4 4 4 4 4 4  
Laboratory  Services 5 5 5 5 5 5 5 5 5  
Envirmment  Protection  and 

RecLamati.on 7 7 7 7 7  7 7 9 9  
Secretaries,. Clerical, 

- 

Ste:zos. - 
32  32 32 32 32 32  32 34. 34 

8 - a a a a a a e , a  - - - - - _. - 
" 

1 1  
- 
1 1 

- - i: 
1 1. 

I 

1 
- 

" 
2. Aimministration - Supt. 1 
Finance - Cost  Accounting 

and Payro l l  4 
Materials Management - 

Purchasing, Warehouse 10 
Securi ty   Services  5 
F i r e  Department 3 
Jan i to r i a l   Se rv ices  and 

Office B:Ldgs. Maintenance 10 
Dry Facilities 4 
Communications - Radio, 

Telephone,  Telex  12 
Water, Fue:L, Sewerage; 

Wastewaters, Garbage 
Disposal 5 

anc. Deltvery Drivers 5 

Maintenance,  Plant Yard 
Scrap 61 

Trans!portation - Bus Service 

Surfrice La'bour - Road 

Secrctaries,  Clerical, 

4 4  

10 10 
5 5  
3 3  

10 10 
4 4  

12 12  

Ir 4 LL 

10 10 
5 li 
3 :I 

10 10 
4 4 

1 2  12 

4 

10 
5 
3 

10 
4 

12 

Ir Ir 

10 10 
5 
3 

10 
4 

12 

10 
5 
3 

5 
3 

10 
4 

12 

10 
4 

12 

5 5  

l a  21 

5 

21 

5 5 

21 

5 .'j 

21 21. 

5 

21 21 

6 6  6 6 6 6 6  6 

29 29 
103 106 
" 

29 
106 
- 29 

106 
- 29 

106 
- 29 29 

106 106 
- " 29 

106 
- Stmos .  

" 
251 
90 
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Sheet 2 of 4 

Pre- 6- 16- 26- 
p r o d . ,  1 2 3 4 5 15 25- 35 

1 1 1 1 1 1 1 1  1 

2 2 2 2 2 2 2 2 2  

3 
0 

3 3 3 3 3 3 3 3  
0 0 0 . 8  0 8 a 8 

5 7 7 7   7 7 7 7  7 
6 6 6 6 6 6 6 6 1 6  

25  27  27  27  27  27  27 27' 27 
- 
P " "====I :=  

m 

i 

I 

I 

I 

m 

I 

3. Human Resources - 
" 

Supt. 

Labou:: Relations Dept. 

Personnel  Department 
Train.ing  School 

Safet:?  and F i r s t  Aid 
Secretaries,,  Steno. 

4 .  Mine Engineering - 
" s upt. 

P i t  Engineer 
Planning  Engineers 
Draftsmen 
Samplers arid Grade Off icer  
Surveyors 
Geologists 
Geotechnical  Engineers  and 

Helpers  (Survey, Rodmen) 
Secretary,   Cler ical ,  

Technician 

Stenos. 

5 .  M.ine Supervision 
(Operations) 

Supt. and Assistant 
Shift   Supervisors 
Prodvction - S h i f t  Foremen 
Production - Dump Pocket 

Processing - Coal  Plant 

Procc!ssing - Waste Dump 

P i t  Naintenance - Roads 

P i t  Naintenance - Drainage 

Clerkal  and Steno. 

" 

Foremen, Crusher 

Foremen 

Foremen 

Foremen 

Foremen 

1 1 1 1 1 1 1 I 1  

4 
1 1 1 1 1 1 1 3 . 1  

4 4 4 4 4 4 4 4  
2 2 2 2 2 2 2 : ! 2  
3 
4 4 4 4 4 4 4 4 4  

3 4 5 5 5 5 5 5  

4 5 6 6 6 6 6 6 6  

2 2 2 2 2 2 2 2 2  
4 4 4 4 4 4 4 4 4  

2 2 2 4 4 4 4 4 4  
27 28  30  33  33  33  33 33 33 
- - " " _  " . -  

2 
2 

2 2 2 2 2  2 :2 
2 4 4 4 4 4 4 4  

2 

3 4 4 4 4 4 4 4 4  

4 4 4 4 4 4 4 4 4  

2: 2 3 4 4 4 4 4 4  

L. 4 4 4 4 4 4 4 4  

Ll 4 4 4 4 4 4 4 4  

4 4 4 4 4 4 4 4 4  
" 

3 
28 29 33  35  35 35 35  35  35 

3 4 5 5 5 5 5 5  " " " " _  
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Sheet 3 of 4 

Pre- 6- 16- 26- 
prod. 1 2 3 4 5 15 25-  35 

6. M a e i n c e  Engineering 
(Supervision) 

Supt. and Ass is tan t  
Engineering  Design - 
Maintenance  Planning 

Engineers,  Draftsmen 

Operations Plaintenance - 
Mechanical 

Operations  Maintenance - 
Electrical 

P i t  Equipment  Maintenance - 
Mechanical. Supervisor 

Surface Yard  and Carpenter 
Forenen 

Cleric,al and  Steno. 

7. Mi-!rations 

Shovel - Operators 
Shovel - Oilers 
Haulage  Truck Drivers 

2 2 2 2 2 2 2 2 2  

3 3 3 3 3 3 3 3 3  
2 2 3 5 5 5 5 5 5  

3 5 6 8 9 9 9 9 9  

4 5 6 6 6 6 6 6 6  

2 3 4 5 5 5 5 5 5  

2 2 2 2 2 2 2 2 2  
- 3 - 4 4 4 4 4 4 4 4  - - - - - - - 
21 26 30 35  36  36 36 36  36 

4 6 10 15 21  23 24 20 15 
2 3 5 6 9 1 0 1 1  8 6 
9 14 24 36 52  60 62 59 42 

Convey:Lng Coal 10 10 21 26 29 29 30 30  30 
Convey:Lng Waste 23 24 28 28 28 36 36 36 

D r i l l i n g  and B l a s t i n g  2 3 3 3 3 3 4   3 3  
Heavy 1:quipment 
operators  50  57  68  68  73 81 81 54 42 
Service  Truck  Drivers 8 9 11 12  16  18  18  18  15 
Mobile  Crusher 2 2 2 2 2 2 2 2 2  
P i t  Dewatering  and 
Drainage 5 6 6 6 7 7 7 7 7  

Tota l  Nine Operations 92 139 1 7 4  192 240 261 275  237 198 
- """" 
"" - "" 
"" "_" 
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8.  Maintenance Labour 

Central Shops  and 
Services: 

H . D .  Mechanic 
Auto  Mechanic: 

Welder 
Tiremen 

Machinist 
Carpenter 
Pipefitter 
Painter 
Radio Technician 
Electrician 
Crane Operator 
Labourer 

Field  Services: 

H . D .  Mechanic: 
Conveyor  Mechanic 
Belt Vulcanizer 
Lube Semicenten 

Total L.sbour 

Sheet 4 of 4 

Pre- 6- 16- 26- 
Prod. 1 2 3 4 5 ' 15  25 - 35 

24 30 36 
6 
6 

8 8  
8 8  

7 7 10 
4 
3 

4 6  

3 
3 4  

2 
3 3  
2 2  

2 
12  14  18 

3 3  

3 
10 10 12 

3 3  

8 8 18 
3 12 17 
2 4 4  

44 49 
12 18 

10 14 
8 8  

6 6  

3 3  
6 6  

2 2  

23 23 
3 3  

12 14 
3 3  

22  28 
27 34 

4 4  

54 

10 
19 

16 
8 

3 
8 

2 

23 
3 

16 
3 

28 
34 

4 
5 6 9 9 10 10 

100  125  161  194 225 241 
- -"" 

54 44 
19 16 

18 14 
10 8 

10 8 
8 8  
3 3  
2 2  

23  23 
3 3  

16 14 
3 3  

28  22 
40 45 

4 4  

34 
12 

8 
6 

6 
6 
3 
2 

23 
3 

12 
3 

15 
38 

4 "_ 10 10 10 
251 229 185 - """" - """" 
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. - - 
Pre- 6- 16- 26- 
prod. 1 2  3  4  5 15 25 - 35 

m - 
Management and 

8 Reclamation P. C. 

Administration and 
S i t e  Semices 

Human F.esour"es 

I 

* Mine Sr.pervi.sion - 
Engir.eering 

I Mine Supervision - 
Operations 

Maintenance Supervision 

Mine Operations - Labour 

Maintenance -- Labour 

Subtotals 

Contingency -. 10% 

I 

Totals 

32 

90 

25 

27 

28 

21 

92 

100 

415 

42 

- 

- 
457 
- - 

32  32  32  32  32  32  34  34 

103 106 106 106 106  106 106  106 

27 27 27  27  27  27  27  27 

28 30  33  33  33  33  33  33 

29 33 

26 30 

139  174 

125  161 

509  593 

51  59 

" 

" 

560  652 
" 
" 

35 

35 

192 

194 

654 

65 

- 

- 
719 
- - 

35  35 

36 36 

240  261 

225  241 

734  771 

73  77 

" 

" 

807  848 
" 
" 

35 

36 

275 

251 

795 

79 

- 

- 
874 - - 

35 

36 

237 

229 

737 

74 

- 

- 
811 
- - 

35 

36 

198 

185 

654 

65 

- 

- 
719 
- - 
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1 4 . 1  

SECTION 1 4  

ECONOMICS AND COSTS  ESTIMATES 

SUMMARY 

a production  schedule was develoyped which sa t i s f i ed   t he   annua l   fue l  
requirements of the  proposed  generating  station  over the 35-year pro jec t  
l i fe .  The c:apital  and  operating costs associated  with a l l  mining 

with t h i s  sc:hedule are presented in t h i s  sect ion.  
operations necessary   to  de l iver  <coal t o  the  powerplant in accordance 

&wing  selected t h e  shovelltrucklconveyor  mining syst:em, 

estimates: 

(1) T h e  cos t  estimates are presented in 1979  Canadian d o l l a r s ;  

(2) O?eratl.ng  costs  incurred in the  pre-production  years  have  not  been 

The fol lowing  cr i , ter ia  were used in   p repar ing   the   cos t  

t r a n s f e r r e d   t o   c a p i t a l   c o s t s ;  

(3) The fol.lowing  costs  were  excluded from the  estimates: B.C. Hydro 
corpora.te  overhead,  land  purchase  or lease cos ts ,   minera l   r igh ts  
purchas,e  or lease cos t s ,  and the   cos t s  of  housing  mine  personnel. 

estimared c a p i t a l  costs of t h i s  p ro j ec t   a r e  $538,261,000, and the  t o t a l  
On t h e   b a s i s  of t he  recommended mining  system,  the  total  

estimared  operating  costs are $1,836,060,000. The est imated  capi ta l  
requirements t o  fu l l   p roduct ion ,  i .e.  t o  the end of the  third  product ion 
year ,   a re  $248,463,000.  Table 14-1 provides   an  overal l   project   cost  

cash  flow, and the   annual   uni t   costs .  The to t a l   e s t ima ted   cap i t a l  and 
summar:?. including  the  annual  operating and capi ta l   costs ,   the   cumulat ive 

operat : ing  expendi tures   over   the  l i fe  of the   p ro jec t  are summarized 
according  to  major  cost  centres la Table 14-2. 
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TABLE 14-2 

BREAKDOWN OF TOTAL ESTIMATED  CAPITAL AND 
OPERATING EX!?ENDI.TuRES BY W O R  COST  CENTRES 

( $ 0 0 0 ' ~  October  1979) 

Hat Creek Prclject Mining  Report 1979 
" 
" 

($) Unit 
Costltonne 

Amount of Coal ($) Unit 
Cost Centre 
" ( $ 0 0 0 ' ~ )  Delivered  Cost/GJ 
Engineering and Construction  Costs 
Minc. Property  Development 
Buildings and Structures 
Minhg Equipmen 
Coal  Conveying.  Crushing,  and 

Low-grade Coal Beneficiation 

Waste Disposal  Equipment 
Reclamation and Environmental 

Contingency 

Blending  Equipment 

Equipment 

Protection 

TOTAL CAPITAL  COSTS 

Drilling 

Loading 
Blasting 

Hauling 
Coal-hand]-ing System 
Waste-handling  System 
Auxiliary  Equipment 
Power 
General Mine Expense (less  Reclamation 

Reclamation and Environmental 

Over  lead 
Royalties 
Cont 1ngenc.y 
Cont,ractor's ALlowance 

ani Environmental  Protection) 

Prstection 

TOTAL OPERATING  COSTS 

29,168 
44,566 

257,757 
18,077 

51,341 

9,549 
73,101 

53,167 
1,535 

538,261 

2,008 
5,764 

262,072 
97,739 

70,835 
65,585 

111,740 
140,293 

385,068 

251,416 
115,837 
145,110 
123,955 

1,836,060 

38,638 

0.09 
0.13 
0.05 
0.78 

0.16 

0.03 
0.22 

0.01 
0.16 

1.63  0.12 

0.02 
0.01 

0.30 
0.79 
0.21 
0.26 
0.34 
0.42 

1.16 

0.12 
0.76 
0.35 
0.44 
0.37 

5.55  0.40 

- - 

- - 
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14.2 

14.2..1 

ESTIMATING CRITERIA - 

Introduction 

This sec t ion  of the report   discusses  the  approach  used  in 
devel.oping  the  cash  flow  of  capital and opera t ing   cos ts   for   the  recom- 
mendfd  min.Fng scheme. 

The capi ta l   cos t   es t imat ing  criteria, primarily con- 
cerning  the  cost  and s e r v i c e   l i f e  of t h e  major  equipment, are provf.ded 
in  Section  14.2.3. 

The e s t i m a t i n g   c r i t e r i a  used i n  developing  the  operating 
cos ts   a re   p resented   in   Sec t ion  .L4.2.4 and consist  mainly of labour   ra tes  
and  major  equipment  productivit:y and cost   standards.  

14.2.2 Overall Approach t o   t h e  Development of the   Pro jec t  Cash Flat 

cos ts  is shown in   F igures  14-1, 14-2, and 14-3. 
The system  used t.0 develop  aunual   capi ta l  and operating 

Having determined. a p r a c t i c a l  and  economic production 
schedule   for   the recommended shcsvel/truck/conveyor  mining  system,  the 
next  phase of the   s tudy  was to   car ry   ou t   an   ana lys i s   to   de te rmine  the 
size z.nd type of shovels and trucks  to  be employed in t he  mining op" 

and o ~ ~ e r a t i ~ n g   c o s t s  were  developed  for  various  combinations of shovel/ 
eraticm, T h i s  analysis i s  discussed in Section 9 .  Basically,  owning 

ana lys i s  of this information  then  resulted in t h e   s e l e c t i o n  of t he  
t ruck sys tem a t  c r i t i c a l  periods  during the  l i f e  of the  project .  An 

shovels and t rucks   for  the mining  system.  Capital and operat ing  costs  
f o r  the major  mining  equipment  were  then  produced for   the   p ro jec t  l i fe .  

then  developed.  These  include  the  costs  for a l l  auxiliary  equipment, 
A l l  addi t ional   codts   to   support  the mining  system were 

support   facil i t ies,   material-handling  systems,  reclamation and  environ- 
mental  protection,  overhead and general  mine expenses. 

1.4 - 4 
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PRODUCTION 
SCHEDULE 

EQUIFMENT 
PRODUCTIVITY 

f 
M A J O Y I N I N G  

EQUIPMENT 
TO BE CONSIDERED 

EQUIPMENT FLEET '  
REQUIRED FOR EACH 

J 
CAPITAL COSTS  AND 

SERVICE LIVES OF  EACH 
 STANDARD OPERATING I 
COST FOR FUNCTIONAL 

COST CENTRES 

f f 
DEVELOPMENT 

OF 
CAPITAL COSTS 

DEVELOPMENT 
OF 

OPERATING COSTS 

- 

CAPITAL AND OPERATING 
COSTS FOR ALTERNATIVE 

FINAL  SELECTION 

MAJOR MINING EQUIPMENT 

COSTS FOR ALL  AUXILIARY 
EQUIPMENT  AND SUPPORT 
FACILITIES OVERHEAD  AND I GENERAL  MINE EXPENSES I 

HAT CREEK  PROJECT 

FIGURE 14-1 

Overall  Approach to 
Development of Cash Flow 



DEVELOP  THEORETICAL 
OUTPUTS OF  MACHINES USING 
MATERIAL  PARAMETERS  AND , LYVlrmLI. I rn-n-r ,cn,a I ,&,a , , “ l . . “ . . r . l -  ..Il.-.”r-.”.” 

I 

DEVELOP  EFFICIENCY FACTOR 
FOR MACHINE AND 

PRODUCTIVE HOURS 

. 

MACHINE IN A 
PRODUCTIVE  SHIFT 

DEFINE AND INCORPORATE THE 
PHYSICAL  AVAILABILITY  8USE 
OF AVAILABILITY FACTORS FOR 

DETERMINE  NO. OF 
PRODUCTIVE  SHIFTS 

I I 

I DETERMINE ANNUK OUTPUT 
OF MACHINE  UNDER 

PERCEIVED  OPERATING 
HATCREEKPROJECT 

FIGURE 14-2 

Development of Equipment 
Productivity  Standards 
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~~ 

DEVELOP  FORMAT FOR DETERMINING 
COST / SHIFT  OF A  FUNCTIONAL  COST  CENTRE 

I 
~~ 1 

INCORPORATE  COSTS FOR OPERATING  LABOUR  AND 
SUPPLIES AND MAlNTENA.NCE LP.Bl?'_'!?, P,'_'PPPL!EC % C.:EXXEA.Oy. 
ALL BASIC UNITS ARE IN SHIFT HOURS ( B HOURS / S H I F T )  

I 

IDENTIFY THE VARIABLE TO WHICH EACH OF THE 
J 

FIVE COST ITEMS  ARE  DIRECTLY  RELATED 

FOR EXAMPLE 
OPERATING LABOUR - SCHEDULE WORKING HOURS 

( S E M I   - F I X E D )  OF MACHINE IN A YEAR 

OR 
NUMRER OF PRODUCT!VE 
SHIFTS X 6 

MAINTENANCE  LABOUR - PRODUCTIVE HOURS IN 

( TOTALLY VARIABLE ) 
AND  SUPPLIES  A SHIFT 

~ 

DETERMINE THE FACTOR WHICH  MAKES A L L   F I V E  COST I T E M S  
DIRECTLY  VARIABLE  WITH  THE NO.  OF PRODUCTIVE  IiOURS 

~ 

FOR EXAMPLE 
A. IF OPERATING  LABOUR IS RELATED TO SCHEDULED 

HOURS IN A YEAR 

CONVERSION FACTOR = I % - X -  I 
EFFICIENCY FACTOR PA. U.O.A. 

6 .  IF OPERATING  LABOUR IS RELATED T O  PRODUCTIVE  SHIFTS 

I -  

CC?!VEs'?!n., FACTOR = I 
EFFICIENCY FACTOR 

C. I F  MAINTENANCE LABOUR I S  RELATED TO  PRODUCTIVE  HOURS 
CONVERSION FACTOR = I 

I 
1 
1 

DETERMINE STANDARD COST / SHIFT  AND  OPERATING  AN0 
MAINTENANCE MANPOWER REQUIRED FOR FUNCTIONAL COSTCENTRE - 

HATCREEKPROJECT 

FIGURE 14-3 

Devdspment of 
Sfandsrd Costs per Shift 
for Machine Operations 



Equipment requirements  and  costs  for  the  project  were 
I developed  with  the  aid of equipment product ivi ty  and cost   standards.  

1 4 . 2 . 2 . 1  Equipment Product.ivity  Standards 

B 

Theoretical   hourly  outputs of machines  were  produced 
using  the  m.steria1  parameters an.d machine c h a r a c t e r i s t i c s .  The  num'ber 

operation  envisaged. From these   fac tors   the   ac tua l   ou tput  of a machine 

t o  develop  the  physical   avai labi l i ty  of machines  working  under a p a r t i c u l a r  
i n  a s h i f t  was calculated.  The experience of operating mines was used 

regime., as well a s   t he   u se  of such   ava i l ab i l i t y .  These  parameters 

Kn0wir.g the  machines'  output i n  a s h i f t  and the  number of productive 
enabled  the number  of p roduc t ive   sh i f t s   i n  a year  to  be  calculated.  

expected  oplsrating  conditions was determined. 
s h i f t a   i n  a year,   the  annual  productivity of t he  machine  under c e r t a i n  

I of  prclductive  hours i n  a s h i f t  w'ere then  determined  for  the mode of 

I 

1 4 . 2 . 2 . 2  Equipment  Cost  Standards 

The cos t   s tandards   for   d i f fe ren t   p ieces  of equipment  were 
developed  from  the  following  five  cost items: operating  labour,   operating 
supplies,  maintenance  labour,  maintenance  parts and suppl ies ,  and main- 
tenance  overhead.  These  cost  standards were developed on a s h i f t   b a s i s  
similar t o  chose of the  productivity  standards.  

Depending on the mode of operation,  equipment, f leet  
s ize ,   labour   agreements ,   e tc . ,  t h e  cost  item can  be  established as 
fixed,  variable,   or  semi-fixed. For each cost item t h e   p r i c e  per bas ic  
u n i t  was ident i f ied  (e .g .   labour  rate f o r  a shovel  operator,  power c:ost 
per  hour of shovel  operation),  and t h e   v a r i a b l e   t o  which t h i s   b a s i c   u n i t  
was related  (e.g.  scheduled  working  hours,  productive  hours). From 
these d a t a  the  standard  cost   per  shift   for  each  major  piece  of equipment 
was establ ished.  The cos t  data used in these  calculations  were  based on 

development  of a cost   standard  for  each  piece of  equipment i n  a funct ional  
the  experience of operating mine:s in   the  Province.  From the  systema.tic 

c o s t   c e n t r e ,  i t  was then  possible t o  bui ld  up the  operating and  maintenance 
manpower requirements. 



14.2.3  Capital  Cost  Estimating Criteria 

14.2.3.1  Buildings and C i v i l  Works 

account  prevailing  labour  agreements and product ivi ty  in t he  B.C. 
construction  industry.  Unit cosits  of  major building components  were 
reviewed  with  trade  contractors. 

The cos ts  of civi.1 works were developed  taking  into 

14.2.3.2 Major Eauipment 

and  the  coal  conveying,  crushing, and blending  equipment were developed 
based on manufacturers '   l i s ted  pr ices  and quotations  in  October 1979 
d o l l a r s .  The capi ta l   un i t   ' cos t   for   each  item of equipment  includes: 

- purchase  cost of  equipment FOB factory;  

- allowance  for  opt:ional extras; 

- f r e i g h t  and  insurance  to si te;  

- Provincial  sales tax  a t  4% of FOB s i t e   c o s t ;  

- erect ion  costs   a t :  site. 

The cap i t a l   cos t s ;   fo r   t he  major  mobile  mining  equipment 

Where manufacturers'   quotations were i n  U.S. dol la rs ,   an  
exchange rate of $1.15 Canadian t o  $1.00 U.S. was used. A summary of 
t h e   c a p i t a l   c o s t s  and se rv ice   l i ves  of the  major  equipment is presented 
in Table 14-3. These f i g u r e s   a r e  based p a r t l y  on suppl ie rs '  recom- 
mendations  and p a r t l y  on ac tua l   f igures   ob ta ined  from a survey of 
similar operations.  
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Item - 

- TABLE 14-3 Sheet 1 of 3 

EQUIPMENT CAPITAL COSTS AND SERVICE LIVES 

Capital Cost 
1979 $ 

FOB Hat  Creek 

Service  Life 
OV.  Hours= 

Drills 

Auger:  truck-mounted 
Air-Trac c/  w Compressor 

Shove:Ls (rope) 

16.8 1 6  

" Shove.Ls (hydraulic) 

Poclain 1000 CK 
Demag  HZ41 

Front-end  Loader 

" 

" 

"- 
5.4 ,713 
9.6 x 3  

Haulage Truck 

32 t 

154 t (rock box) 
77 t (coal box) 

Scraper 

Cat 637 
Cat 631 

- Dozer. (track) 

Cat 555 

198,000 
130,000 

3,360,000 

1,365,000 
2,220,000 

342,000 
671,000 

295,000 
524,000 
776,000 

360,000 
415,000 

81,000 

15,000 
15,000 

90,000 

36, oa'o 
45,000 

15,000 
15,000 

25,000 

33,000 
33,000 

15,000 
15,000 

15,000 

. . .continued.. . 
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Sheet  2 of 3 

Item - Capital Cost 
1979 $ 

FOB Hat Creek 

Service  Life  
op. H o u r s  

Cat D'7 
Cat Di3 w i t h  r ipper  
Cat D'3 w i t h  r ipper  

Dozer (wheel) 

Cat 824B 

Compactor 

Cat 825B 
Vibra.rory  (towed) 

Grade:: 

Cat ls iG 
Cat l l j G  

Crane 

15 t 
45 t 
70 t 

" Truck:; (miscellaneous) 

5 t service 
3 t f.latdec,k  (with  2 t crane) 
Tire :ruck 
Line truck 
Fuel  :ruck 

Water wagon 45.5 kL 
Lube truck 

Pick-up 1 t 
Pick-.lp 314. t 

Ambul.mce 
Fire   t ruck 

Persome1 bus (24  passengers) 
Perso:mel bsus (12  passengers) 
Sandi:lg  truck 10 t 

" 

175,000 
246,000 
355,000 

219 3 000 

240,000 
40,000 

195,000 
261,000 

135,000 
255,000 
382.000 

19,000 
26,000 
38,000 
70,000 
60,000 
91,000 

300,000 
11,000 

65,000 
9,000 

18,000 

12,000 
20,000 

35,000 

15,000 
15,000 
15,000 

25,000 

zo,oao 
20,000 

25,000 
25,000 

20,OO'O 
20,000 
35,000 

20,000 
20,000 
zo,oao 
20,000 
20,oao 

8,000 

32,000 

25,000 

50,000 
8,000 

20,000 

20,000 
20,000 

25,000 

. . .continued.. . 
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I tem - 

Sheet 3 of 3 

Service  :Life 
Capital Cost 

1979 $ 
FOB Hat Creek 

ap. HOWL 

pumps 

15 cm d i e s e l  
10 cm d i e s e l  

" Welders  (portable) 

600 A d i e s e l  
600 A electric 

Hisce2aneous 

Backhoe (1 m3)  
Compressor (17 m3/min.) 

Light:Lng plant   (3  kw) 
Steam cleaner  (mobile) 

Gradall  
50 kw generator 
Lo-boy t r a c t o r  
Hi-bo:{ t r a i l e r  
Crushing  plant 
C a C l  :spread,er box only 
Lube :island 
Forkl. tf t  3 t (warehouse) 
F o r k l i f t  5 t (shops) 

"- 

4,000  13,000 
7,000 13,000 

6,000 
3,000 

13,000 
20,000 

160,000 
63,000 
64,000 

134,000 
11,000 

21.000 
86,000 
43,000 

322, oaa 
8,000 

86,000 
27,000 
54,000 

30,000 
25,000 
20,000 
10.000 
32,000 
32,000 
32,000 
32,000 
25, oaa 
20,000 

12,000 
12,000 

PIT LIFE 
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14.2.4  Operating  Cost  Estimating  Criteria 

14.2.4.1  Staff  Salaries  and  Benefits 

Staff  salaries  were  developed  based on a salary  survey 
conducted in 1979  for  the Mining Association of British  Columbia,  as 
well  as  in-house  experience  of  current  salary  levels in operating  mines. 
A summary of the  salaries  used is presented in Table  14-4. 

14.2.4.2  Hourly  Labour  Rates 

Hourly  wage  rates  and  benefits  were  developed  from a 
review  of  current  labour  agreements  in  eight B.C. mines  and  are  based on 
mine  operating  schedules  of 3 shifts/day  and 1 shift/day.  The  rates 
used  in  the  study  are  presented in Table  14-5.  The  payroll  burden  was 
estimated  at  28%  of  the  basic  rate  and  included  the  following  benefits: 

X of  Base Rat:e 

Company  Pension  Plan 6.0 
Vacations 6.0 
Statutory  Holidays  4.2 
Sick  Benefits 3.0 
Workers'  Compensation 2.5 

Group  Life  Insurance 0.7 

Income  Continuanc.e 0.6 

Unemployment  Insurance  Commission 1.3 
Canada  Pension P1.m 1.0 
Medical  Services  'Plan 0.8 
Extended  Health  Plan  0.1 
Dental  Plan 0.8 
Miscellaneous 1.0 

Total 28.0% 
- 
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I 
14.2.4.3  Mine  Operating  Schedules 

mine is surmnarized  below: 
The  schedule  of  operating  and  maintenance  shifts  at  :the 

Operating  and  maintenance  days  per  year 
(statutory  holidays  will  not  be 
worked)  354  dayslyear 

Mine  production  shifts 
(1 crew on swing  shift) 

Mine  maintenance  shifts 
(1  crew on swing  shift) 

Shop  maintenance  shifts 
(1  crew on swing  shift) 

General  service  shifts 
( 5  dayslweek.  52  weekslyear, 
no swing  shift) 

3 shiftsfday 

3 shiftslday 

3 shiftslday 

1 shift  /day 

Operating  and  maintenance  hourslshift 8 hourslshif t 

14.2.4.4  Materials  Parameters 

productivities for the loading equipment are based, are given below:: 
The  materials  parameters,  upon  which  calculations  of 

Swell  Factors 
Coal  (fuel)  35% 
Unconsolidated  waste 
(above  bedrock)  20% 

Consolidated  waste 30% 

Specific  Gravity 
Coal  (fuel)  1.49 
Unconsolidated  waste 
(above  bedrock) 2.00 

Consolidated  waste 2.00 

14 - 14 



14.2.4.5 Q! lipment Parame 

14.2.4.5.1  Dril l ing and Blasting Equipment 

I 

D r i l l i n g  and b las t ing   opera t ions  would be a minor p a r t  of 

crawler  and  one  truck-mounted d r i l l )  and  one  5-t b l a s t e r s '   t ruck  w i l l  be 
the  mining  system employed at  the  Bat  Creek Mine. Two d r i l l s  (one 

employed in   these   opera t ions .   Dr i l l ing  and b l a s t ing  would be  confined 
to  approximately  10% of t h e   t o t a l  waste materials mined. 

1 

standard f o r  t h e   d r i l l s .  
Tables 14-6 and 14-7 provide  the  product ivi ty  and cos t  

I 

14.2.4.5.2  Loading  Equipment 

materials, while  front-end  loaders w i l l  be employed as supplementary 

while  the  waste  shovels w i l l  have  14.5 m3 buckets. The smaller hydraulic 
loading  equipment.  Coal  shovels w i l l  be  equipped  with 10.7 m3 buckets, 

shovels WILL be  required  to  load waste par t ings  and waste zones  within 
the  major  coal  zones of t h e  Hat Creek  Deposit.  Tables 14-6 and 14-7 
provide  the  product ivi ty  and cost   s tandards  for   the  shovels  perform:lng 
spec i f i c   t a sks .  

Hydraulic  shovels w i l l  be  used  for  loading  coal and waste 

use of a v a i l a b i l i t y .  This  w i l l  occur  because of the  widespread work 
a reas   requi red   to   b lend   the   var ious   coa ls ,  and it  is more economica:! and 
p r a c t i c a l  to have extra pieces of equipment t o  cover the p i t  than   to  
have long and frequent equipment moves. 

It should  be  noted  that   the  coal  shovels w i l l  have a  low 

14.2.4.5.3  Haulage  Trucks 

some waste  partings,  while  154-t rear dump trucks w i l l  be  the  primary 
77-t rear dump trucks w i l l  be  used  for  hauling  coal and 

waste haulers.  These  trucks were se l ec t ed   a f t e r   an  economic analysis .  
(See  Section 9)  The product iv i t ies  of these  t rucks i n  Year 6 and t h e i r  
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cost   s tandards are provided in Tables 14-6 and 14-7. Product iv i t ies  
were determined  for  the  trucks  throughout  the 35-year p r o j e c t   l i f e  to 
reflect   the  changing  haulage  cycles.  

14.2.4.5.4  Coal  and  Waste-handling  Systems 

incluCe  truck dump s t a t i o n s ,   c o n t r o l   s t a t i o n s ,   d i s t r i b u t i o n   p o i n t s ,  
permanent  and transfer  conveyors,   spreaders.   reclaimers,   stackers,  
crushing  plant,  and screens. Comnveyors w i l l  be 1.400 mm wide  and vary 
in speed  from 2.5 m i s  t o  4.5 m/s,. 

Equipment  employed i n   t h e  coal and  waste-handling sy.; ’ tems 

The operat ing  cos , ts   for   coal  and  waste-handling  syst,ems 
are computed on an  annual bas i s .  The operating  labour i s  f ixed   fo r  a 
given  material-handling  system  d,esign  operating  on a given  shif t   schedule .  
The maintenance  labour,   parts,   supplies,  and overhead, as well as 
opera t ing   suppl ies ,   a re  a l l  determined as a percentage of t he   cap i t a l  
cos t  of t he  equipment. 

Using t h i s  method of cos t  estimation, the  operat ing  cost  
i s  “sxep-fixed”,  varying  only as the  material-handling  system  design 
changes - such as increasing corweyor lengths and adding  equipment. 

Table 14-10 show:; the  annual  operating  cost  development 
for  the  waste-handling  system  in Year 8 when the  Houth Meadows Dump i s  
being  used  and  the  second  truck dump s t a t i o n  is in   operat ion.  Annual 
operating  c,osts were developed for  various  system  designs  incorporated 
throughout  the  project  l i f e ,  and these are ref lec ted   in   the   schedule  of 
operat ing  costs  on Table 14-11. 

The product ivi ty   s tandards shown i n  Table 14-6 incor- 
porate  the factorsoused f o r  swe:ll, specific gravity, f i l l  factor,  and 
the   speed   for  a 90 swing cycle  of a shovel. An ef f ic iency   fac tor   o f  
70% was used i n  a l l  p roduc t iv i ty   ca l cu la t ions   t o   r e f l ec t  the  actual. 
productive  hours i n  a s h i f t .  1.65 minutes of unproductive time comprised: 

(1) s h i f t  changes - 30 minutes; 

(2)  lunch  break - 30 minutes; 

(3) 7 x 50-minute hours, i.e. 10 minutes  unproductive time per  hour - 
70 minutes; 

1 4  - 16 



I 

( 4 )  coffee  break - 15 minutes. 

The machine phys ica l   ava i l ab i l i t y  is defined as: 

Number of s h i f t s   t h e  machine is mechanically 
ava i lab le  ( i n  working condition)  per  year 

Scheduled  working s h i f t s / y e a r  x 100% 

The use of a v a i l a b i l i t y  is  defined  as:  

Working s h i f t s  per year 

ava i l ab le  pe,r  year 
Number of s h i f t s  t h e  machine is mechanically x 100% 

The use of ava i l a ,b i l i t y  of a  machine would be  dependent 
on ths:  mine operat ing  schedule ,   the   f leet   s ize  of the  equipment, and 

gives   an  overal l   operat ing  eff ic iency of a par t icular   piece  or   type of 
the mmpowec coverage  for  the  equipment. The e f f e c t i v e   u t i l i z a t i o n  which 

equipment w i l l  be  the  multiple of  the   th ree   fac tors  above. 

The e f f e c t i v e   u t i , l i z a t i o n  i s  defined as: 

Working hours 8: 
Scheduled  hours 
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56.000 
51.000 
42,000 

38.500 
38.500 

36,000 
36, OW 

36.000 
36,000 
33.000 
33.000 
33,000 
33.000 

31.000 
31,000 

31,000 
31.000 
31,000 
31.000 
31.000 
31.000 
31.000 
31.000 
28.500 
28.500 
28.500 
28.000 
28.500 
26.000 
26,000 
26,000 
26,000 
24.000 
23.000 
22.000 
21.000 
2 7 . m  
25.000 
23.000 
22,000 
22,000 
21,000 
21.000 
21,Joo 
21.000 
20,000 
19,400 
19.400 
18.200 
16,000 
15,650 
15.300 
15,600 

14 - 1 8  

16,000 72. OC'O 
14.000 65, OC'O 
11.800 53.8C'O 
10,800 49.3CO 
10.800 49,300 
10.100 
10,100 

16.1C'O 

10,000 
46.1CO 
46,0C,O 

10,000  46.040 
9,200 42.2G0 
9,200 42.200 
9,200 42.200 
9,200 
8,700 

42,200 

8,700 
39,700 
39.700 

8,700  39,700 
8,700 39.700 
8.700 39.700 
8.700 39,700 
8.700 39.700 
8.700 
8,700 

39,700 

8,700 
39.700 
39.700 

8,000 36,500 
8,000 
8,000 

36.500 
36,500 

8,000 36,500 
8,000 36,500 
7.300 33.300 
7.300 33,300 
7,300 33.300 
7,300 33.300 
6,700 
6,400 

30.700 

6.200 
29.400 
28.200 

5;900  26,900 

5,900 26.90'3 
5.900 26.9083 
5.600 25,6083 
5.400 
5,400 

24.80'3 

5,100 
24,8011 

4,500 
23.3013 
20,5013 

4,350 
4,300 

20,00l3 
19.600 

4, 400 20,003 

5.900 26.900 



TAEsLE 14-5 - 
LABOUR RATES  FOR MINE OPERATIONS  STAFF 

(October  1979  Dollars) 

Hat Creek  Projec:t Mining Report 1979 
I 

" - - 
Continuous  Shift Day S h i f t  

I - Hourly Ratel Hourly R e  

Journeyman  Tradesman  14.67  14.16 

I Shovel  Operator  14.32  13.80 
Waste Stacker  Operator 

Crane Operator  13.98  13.45 

Coal  Scacker  and Reclaimer Operator 
Conveyor Controller 

I Rotary Driller 

I Blaster 13.64  13.09 
Secondary  Crushing  Operator 
Tireman 

Produc,:ion  Truck Driver 13.30  12.75 
Dozer Operator 
Grader  Opera,tor 

I 

I Front-end  Loader  Operator 

Drill Helper. 
Shovel  Helper 

Alrtras: Driller 
Primary  Crushing  Operator 

, Lube Stsrviceman 

I Servict?  Truck  Driver 

U t i l i t y  Truc.k Driver 12.61 12.04. 
B l a s t e r ' s  Hf:lper 
Warehouseman 
Conveyx  Pacrolman 

Counteman 12.27 11.651 

Pumpman 11.93  11.28 

Labourer 11.58  10.98 

Hourly rates include:  trade  base rate; s h i f t   d i f f e r e n t i a l ;  
overtime  allowance;  payroll  burden. 

12.95 12.39 

Hourly rates include:  trade  base rate; overtime  allowance; 
payroll  burden. 
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- TABLE 14-6 Sheet 1 of 8 

P:RODUCTIVITY STANDARDS FOR FUNCTIONAL  COST  CENTRES 

100 - DRILLING - 
Account item: 120  and  130 Dr i l l ing  Waste Material 

P a r t  1; 

(1) kkter ia l  t o   b e   d r i l l e d  
(2) kill type 
(3)  Weighted  average rate of pe.netration 

(5) Iiench height 
(4) I t i l l  pattern 

(6)  Sub-grade 

(7)   Effect ive m3 mater ia l /dr i l l .ed 

(8) Kff ic iency   fac tor   for   d r i l l ing   opera t ion   ( losses  due 

(5)  x (4) 
(6) + (5) 

t o  s h i f t  change,  lunch  break, 50-min. hour,   etc.)  

I 'roductive  hours per sh i f t   (apply   to   s tandard   cos t )  

(9) ?io. of  productive  hrs.   per  shift  (8) x 8 
" 

" Product ivi ty  i n  a normal wcrrking s h i f t   ( a p p l y   t o  
c:osting  sheet - operating  c.ost) 

(10)  Xffective m3 of material d r i l l e d   p e r   s h i f t  
x (3) x (9) 

-. Part :! 

Ilased on mode of operation, t h e  following 
are developed: 

factors 

(11)  Scheduled  working  shifts/machine/year, 1 shi f t /day ,  

(12)  Machine phys ica l   ava i l ab i l i t y  - .'i days/week 

" No. of h r s .  machine  available  for  ooeration 
Scheduled  working  hrs. i n   p i t  

(13) IJse of a v a i l a b i l i t y  - 
" No. of hrs .  machine manned h avai lable   for   product ion 

No. of hrs .  machine ava i lab le   for   opera t ion  

" I'roduction  from  one machine: (apply  to  costing  sheet - 
c a p i t a l   c o s t )  

(14) No. of product ive   sh i f t s   per  year (11) x (12) x (13) 
(15)  Xffective m3 of mater ia l   d r i l l ed   o f f   per   year  

1110) x (14) 

- waste - truck-mtd.  auger - 25 m/:h 

- 15 m 
- 9 m x 9 m  

- 2.4 m 

- 70 m3 

- 70% 

- 5.6 

- 9,800 m3 

- 249 

- 80% 

- 90% 

- 179 

- 1,754,000 m3 
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I - 200 -. BLASTING Sheet 2 of 8 

Accounl: item: 220 and 230 Blasting Waste Material 

I 

to   d r i i t l ing   p roduct iv i ty .  
Blast ing  product ivi ty  in a normal  working s h i f t  is  equal 

" P-oductivity  in a normal  working s h i f t   ( a p p l y   t o  
costing,  sheet - operat ing  cost)  

E:Efective rn3 of material b l a s t ed   pe r   sh i f t  

No.  of h o l e s   d r i l l e d   p e r   s h i f t  - ( see   d r i l l i ng   p roduc t iv i ty  #lo) - 9.800 m3 

(1) 
Drill pa t t e rn  x bench height - 8  

P,>wder f a c t o r  - 0.19 k:g/m3 
E:Kplosi.ves required  per  hole - 
D ~ i l l  pa t t e rn  x bench  height x (3) - 231 kg, 
EKplosives  required  per s h i f t  ( 4 )  x (2)  
(apply  to   s tandard  cost)  - 1,848 kg 
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300 - LOADING - Sheet 2, of  8 

Accouat  item: 310 Loading  Coal  (10.7 m3 Hydraulic  Shovel) 

Part 1 

(1) :Xaximum-rated suspended  load - heavy l i f t   c i r c u i t  
(2 )  Bucket: weight - bottom dump 
(3) '%ximum payload 
(4)  Bucket. capacity 
(5)  Average  in-situ  density of material 
(6)  S w e l l  % (>loo%) 
(7)  S w e l l  f a c t o r  - 1 

(6) 
(8) F i l l  f a c t o r  
(9) Bucket: factor   (7)  x (8) 
(10) Bank m3 per  cycle  (4) x (9) 
(11) iverage  cycle time 
(12) Bo. of cycleslhour 
(13) f i eo re t i ca l   ou tpu t  (10) x (12) 
(14)  Efficiency  factor  for  loading  operations  ( losses due 

" 

t o   s h i f t  changes,  lunch  break, 50-min. hour ,   e tc . )  

.- Produc:tive  hours per sh i f t   (apply   to   s tandard   cos t )  

.- Produc:tivity i n  a normal working sh i f t   ( app ly   t o  

(15) 'Bo. of productive  hours  per  shift   (14) x 8 

costing  sheet - operating (cost) 

(16) Bank n13 of material loaded  per  shift   (13) x (15) 

Part 2 
" 

Based on mode of operat ion,   the   fol lowing  factors  
a r e  developed: 

(17)  Scheduled  working  shiftslmachinelyear 
(18)  '%chine  physical  avai1abil:tty 
(19)  Use of  a v a i l a b i l i t y  

.- Produc:tion  from  one  machin(% (apply  to  costing  sheet - 
cap i t a l   cos t )  

- 37.92.1  kg - 22,22:6 kg - 15.655 kg 

- 1,490  kglbank m3 
- 10.7 m3  

- 135% 

- 0.74 

- 0.90 - 0.67 - 7.2 bNank m3 - 32 s - 113 - 814 bank m3 

- 70% 

- 5.6 

- 4,558  bank m3 
(6,791 t) 

- 1,062, - 80% 
- 75% 

(20) Bo. of product ive  shif ts   per   year  (17) x (18) x (19) - 637 
(21)  Bank m3 of material loaded  per  year (16) x (20) - 2.9 mil l ion bank m3 

Note: Chec:k t h a t  (10) x (5) does  not  exceed  (3) 
(4.3  million t )  

7.2 x 1,490 - 10 ,728   ~15 ,695  
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I - 300 - LOADING 

Acc0uc.t item: 320 Loading  Consolidated Waste Part ings 
(10.7 m3 Hydraulic  Shovel) 

I 

Par t  1 -. 

I (1) Yaximrun-rated suspended  load 
(2) E,ucket weight 
(3) kkximum payload 
( 4 )  E,ucket capacity 
(5)  Average  in-situ  density of material 
(6) Swell :I (>loo%) 
(7) S w e l l  :€actor - (6) 

1 

(8) Fill f a c t o r  
(9) E'ucket f a c t o r  (7) x (8) 
(10) E,ank m 3  per  cycle  (4) x (9) 
(11)  Average  cycle time 
(12) KO. of cycleslhour 
(13) Theore.tica1  output (10) x (12) 
(14)   E,ff ic iancy  factor   for   loading  operat ions  ( losses   due 

t o  s h i f t  changes,  lunch  break., 50-min. hour ,   e tc . )  

" Productive  hours per sh i f t   ( app ly   t o   s t anda rd   cos t )  

(15) So. of product ive  hours   per   shif t  (14) x 8 

" Froduct iv i ty   in  a normal  working s h i f t   ( a p p l y   t o  
costin:$  sheet - operat ing  cost)  

(16) E,ank m 3  of material loaded   per   sh i f t  (13) x (15) 

E,ased ton mode of operation, the fo l lowing   fac tors  
a.re developed: 

(17) 5chedu.led  working shif  ts/ma,chine/year 
(18) Machine phys ica l   ava i l ab i l i t y  
(19) lise o f   ava i l ab i l i t y  

" 
Froduction  from  one machine, (apply  to  costing  sheet - 
c.apita.1  cost) 

(20) h b .  of productive  shifts   per  year  (17) x (18) x (19) 
(21) E,ank m 3  of material loaded  per  year (16) x (20) 

Note: Chec'k t h a t  (10) x (5)  does  not exceed (3) 
5.5 :K 2,000 = 11,000 ~ 1 5 , 6 9 5  

Sheet 4 of -8 

- 37.92.1 kg - 22.2285 ke - 15;69,5 kg 

- 2,000 kglbank m3 
- 8.0 m 3  

- 130% 
- 0.77 
- 0.90 - 0.69 - 5.5  bank m3 - 32 s - 113 - 622 bank  m3/h 

- 70% 

- 5.6 

- 3,483 bank m3 

- 1,062 
- 75% - 80% 

- 637 - 2.22 mill ion bank m3 
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- 300 - LOADING Sheet !5 of 8 

Account  item: 320 and 330 Loading  All  Waste  Materials 
(14.5 m3 Hydraulic  Shovel)  (exceut  waste  partings) 

Part 1 

(1) Maximum-rated  suspended  load 
(2) Bucket  weight 
(3)  Maximum  payload - 
( 4 )  Bucker  capacity - 14.5 m 3  
(5)  Average  in-situ  density of material - 2,0013 kg/bank m 3  
(6) Swell % (>loo%) - 125% 
(7) Swell  factor - 1 

(6) 
- 0.8 

(9) Bucket  factor (7) x (8) 
(8) Fill  factor - 0.9 
(10) Bank m3 per  cycle (4) x (9) - 10.4 bank m3 
(12) No. of  cycles/hour 
(11) Average  cycle  time 

(13)  Theoretical  output (10) x (12) 
(14) Efficiency  factor  for  loading  operations  (losses  due 

" 

- 
- 

- 0.72 

- 103 
- 35 s 
- 1.071 bank m3/h 

to  shift  changes.  lunch  break,  50-min.  hour,  etc.) - 0.70 
Productive  hours  per  shift:  (apply  to  standard  cost) 

(15) No.  of  productive  hours  per  shift (14)  x 8 - 5.6 
- Productivity  in  a  normal  working  shift  (apply  to 
costing  sheet - operating  cost) 

(16) Bank m3 of  material  loaded  per  shift (13) x (15) - 5,998 bank m3 
Part  2 
" 

Based on mode of operation, the following factors 
are  developed: 

(17) Scheduled  working  shif  ts/mnachine/year 
(18) Machine  physical  availability 
(19) Use  of  availability 

- 1,062 
- 95% 
- 80% 

- Production  from  one machis (apply  to  costing  sheet - 
capital  cost) 

(20) No. of  productive  shifts  per  year (17) x (18) x (19) - 807 
(21)  Bank m3 of  material  loaded  per  year (16) x (20) - 4.84 million  bank m3 
Note:  The 14.5 m3 standard  bucket  is  suitable  for  bulk  material  weights  less 

than 1.8 t/m3.  Bulk  material  weight  of  waste is (5) x (7) - 1.6 t/m3. 
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- 400 - HAULING Sheet 6 of 8 

Account item: 410 Hauling Coal  (Year 6)  
Loading  Shovel: 10.7  m3 Hydraulic  Shovel 

Par t  1 

(1) Capac:Lty of t rucks  (77.3 m13 st ruck  capaci ty   coal  box) - 77 t 
(2) Mater:Lal t o  be  handled: - coal  

" 

(a)  average  in-situ  density of mater ia l  - 1,490 kglbank m3 
(b) bank m3 per  shovel  load  (see  loading 

equipment  analysis) - 7.2 bank m3 
( 3 )  No. of shove l   l oadd t ruck   l oad  

" (1) x 1 
(2a) 1 (2b) 

x- (nearest  lower  whole number) - 7 

( 4 )  Actua.1 capacity  per  truck  load - ( 3 )  x (2b) 
(5)  Determination of f ixed time per  cycle: 

- 50.4 bank m3 

- 30 s (a)  waiting and spot t ing  time 
(b)  loading time (3C) x cycle  time per  shovel 

(c) turning and dumping time - 78 s 
load  (see  1oadin.g  equipment  analysis) 7 x 32 - 224 , j :  

Total   f ixed time a + b + c .  
60 mins . - 5.53 mins. 

- 8.95 mins. (6) Average  hauling time (Year 6 )  
( 7 )  Average  cycle time (5)  + (6) - 14.4,9 mins. 

( 8 )  Theor'etical  output ( 4 )  x -- 
( 9 )  Efficiency  factor   for   haul ing  operat ions  ( losses   due 

EO 
( 7 )  

- 208.5 bank  m3/h 

to  shif ' t   changes,   lunch  break, 50-min. hour ,   e tc . )  - 70% 

Productive  hours p e r  shift :   (apply  to  standard  costs) 

(10) No. of productive  hours p e r  s h i f t  (9) x 8 - 5.6 
- Product iv i ty   in  a normal  working sh i f t   ( app ly   t o  
cost ing  sheet  - operat ing  cost)  

(11) Bank m3 of material haulec! per s h i f t  ( 8 )  x (10) - 1,164 bank m3 

Par t  2 
(1,742 t )  

" 

are developed: 
Based on mode of operation, t h e  fol lowing  factors  

(12) Scheduled  working  shifts/t;ruck/year 
(13) Machine phys ica l   ava i lab i l . i ty  
( 1 4 )  Use of a v a i l a b i l i t y  

- Production  from  one  machirE  (apply to   cos t ing   shee t  - 
c a p i t a l  c o s t )  

- 1,062 - 73% - 95% 

(15) No. of product ive   sh i f t s  per year (12) x (13) x ( 1 4 )  - 737 
(16) Bank m 3  of material   hauled  in Year 6 (11) x (15) - 361,553 bank m 3  

Bote.:  Productive  hours  per annum - 7 3 i  x 5.6 = 4,127 
(1,Z833, i14 t )  
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400 - HAULING - Sheet 7 of 8 

Account  item: 420 Hauling  Consolidated Waste Par t ings  (Year  6) 
Loading  Shovel: 10.7 m3 Hydraulic  Shovel 

" 
Par t  :L 

Ikterial to  be  handled: 
Capacity of  trucks (77.3 m3 s t ruck  capaci ty   coal  box) - 77 t 

- consolidated  waste 
(a)  average  in-situ  density of material - 2,000  kg/bank m3 
(b)  bank m3 per  shovel  load  (see  loading 

equipment  analysis) 
(3) No. of shove l   l oadd t ruck   l oad  

- 5 . 5  bank m3 
. .  
" x l,ooo (nearest  lower  whole number) 
24 1 (2b) 

(4)  Actual  capacity  per  truck  load - (3)  x (2b) - 38.5 bank m 3  
( 5 )  1)etermination of fixed  time  per  cycle: 

x- - 7  

(a)  waiting and spot t ing  time 
(b) loading  time (3) x cycle time per  shovel 

(c)  turning and dumping time 

- 30 s 

load  (see  loading equipment ana lys i s )  7 x 32 - 224 s - 78 s 
::otal f ixed time a + 6o + mins. - 5.53 rnins. 

(6) Average hauling time (Year  6) 
(7) Average  cycle (5) + (6) 

(8) ::heoretical  output  (4) x 7;- 
60 
0) 

- 8.95 mins. - 14.48  mins. 

- 159.5  bank m3/h 

(9)   I l f f ic iency  factor   for   haul ing  operat ions  ( losses   due 
to s h i f t  changes,  lunch  break, 50-min. hour ,   e tc . )  - 70% 
" I'roductive  hours per sh i f t   (apply   to   s tandard   cos ts )  

(10) No. of product ive  hours   per   shif t  (9) x 8 - 5.6 
Product ivi ty   In  a normal  working s h i f t  (apply  to 
cost ing  sheet  - operat ing  cost)  

(11) llank m3 of material hauled   per   sh i f t  (8) x (10) - 893 b.ank m3 

P a r t  ;! 
" 

llased on mode of operation,  the  following  factors 
itre developed: 

(12)  Scheduled  working  shifts/truck/year 
(13) Nachine  physical   avai labi l i ty  
(14) Ilse of a v a i l a b i l i t y  

Production  from  one machine; (apply  to   cost ing  sheet  - 
c a p i t a l   c o s t )  
" 

- 1,062'  - 73% - 95% 

(15) No. of productive  shifts   pez  year  (12) x (13) x (14) - 737 
(16) Iiank m3 of material hauled i n  Year 6 (11) x (15) - 6 5 8 , U l  bank m3 
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- 400 - HAULING Sheet 8 of 8 

Account item: 420 and 430 Hauling A l l  Waste Materials (Year 6)  
Loading  Shovel:  14.5 m3 Hydraulic  Shovel  (except waste par t ings)  

Part 1 

(1) Capacity of trucks  (90.2 m3 s t ruck  capaci ty   rock box) - 154 t 
(2)  Material   to  be  handled: - a l l  waste mater ia l s  

(except waste 
par t ings)  

(a) average  in-situ  density of material - 2,000  kg/bank m3 
(b) bank m 3  per  shove,l  load  (see  loading 

equipment  ana1ysi:s) 
(3) ND. of shovel  loads/truck  load 

- 10.4  bank m 3  

" 
(1) 
( W  x 
A-tual  capacity  per  truck  load - (3) x (2b) 
Dsterml.nation  of  fixed time per  cycle: 

Oo0 (nearest  lower  whole number) ?x- (2b) - 7  - 72 .8  blank m 3  

- 30 s (a.) waiting and  spott:Lng time 
('cl) loading time (3) :Y cycle time per  shovel 

(c.) turning and dumping time 
load  (see  loading equipment analysis)  7 x 35 - 245 s - 83 s 

Total   f ixed time a +6i + ruins. - 5.97 

(6) krerage.  hauling time (Year 6) 
(7)  klerage  cycle time (5) + (6) 

- 8.58 m.ins. - 14.55  mins. 

(8)  Theoretical  output  (4) x -- 60 
(7) 

(9)  E:ificiency  factor  for  hauling  operations  ( losses  due 

- 300.2  bank  m3/h 

to s h i f t  changes,  lunch  break, 50-min. hours ,   e tc . )  - 70% 

Productive  hours per s h i f t  !:apply to   s tandard  cost)  
" 

(10) No. of productive  hours per s h i f t  (9)  x  8 - 5 . 6  

" Product ivi ty  in a normal working sh i f t   ( app ly   t o  
cost ing  sheet  - operat ing  cost)  

(11) Bank m3 of material hauled  per   shif t   (8)  x (10) - 1,681 bank m3 

P a r t  2 

Based on mode of opera t ion ,   the . fo l lowing   fac tors  
are developed: 

(12) Scheduled  working  shiftsj trucklyear 
( l a )  Machine phys ica l   ava i l ab i l i t y  
(14) Use of a v a i l a b i l i t y  

- 1,062 - 73% - 95% 
Pr:oduction  from  one  machine  (apply to   cos t ing   shee t  - 
c a p i t a l   c o s t )  
" 

(15) No. of productive  shifts   per  year  (12) x (13) x (14) - 737 
(16) BE& m3 of material hauled i.n Year 6 (11) x (15) - 1,238,597 bank m3 
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- TABLE 14-7 Sheet 1 of 6 

STANDW COSTS FOR FLTNCTIONAL  COST  CENTRES 

100 - DRILLING - 
Account item: 120  and  130 Dr i l l i ng  Waste Material 

Total Man-Shifts 

P o s i t i o . 1 z . e  
Expense or   Per  Per Per 

Basic U n i t  Unit S h i f t   S h i f t   S h i f t  - Product.ive 
P r i ce  Units Cost  Per 

Operating Lab,our 

(b)  Helper/Oiler 
(a) Operator 

SubtotaIL 

hn 13.45  8.00  107.60 
MH 

1.32 
12.39  8.00 99.12  1.32 

206.72 

Operating  Supplies 
(a) Fuel1 l i t r e  0.17  344.40 58.55 
(b) Wear Parts 17.01 
Subtota:. 75.56 t 

Total  Operating 

Maintenance  Labour 
(a)  Repzir 
(b)  Sert,ice 
Subtotal. 

” 

282.28 - 
MH 
MH 

14.67 4.03 59.12 
12.95 0.50 6.48 

0.50 
0.06 

65.60 

Maintemnce  Parts 
and S u q l i e s  
(a)  Repair $ 104.85 
(b) T i r e s  $ 13.10 
Subfofal  117.95 

M a i n t e n a e r e r h e a d  
(a)  Staff  $1 r epa i r  

(b) Repair 
labour  hour 2.52 4.03  10.16 

MH 14.67  0.48 7.04 0.06 

Subto ta l  
(c) Supplies 

Total  Maintenance 

16.19 
33.39 

216.94 

Total   Operating and Maintenance  Co:st/Shift: $499.22 
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200 - BLASTING - Sheet 2 of 6 

Accourtt item: 220 and 230 Blast ing Waste Mater ia l  

Total  Man-Shif ts  

Pos i t i .on   T i t le  
Expen, = e   o r  Per Per  Per Productive 

Price   Units  Cost  Per 

Basic   Unit   Uni t   Shif t   Shif t   Shif t  
" - 
Operating  Labour 
(a) Operator 
(b)  He,lper/Oiler 
Subto ta l  

Operating Supp l i e s  
(a)  Fuel 

Subtotal  
(b)  Explosives 

Total  Operating 

Maintenance  Labour 
(a)  Repair 
" 

Subto ta l  
(b)  Service 

Maintenance Parts 
and Supplies 
(a)  Repair 
(b) T i r e s  
Subto ta l  

Maintenance  Overhead 
(a)   Staff  
- 

(b)  Repair 
(c)  Supplies 
Subto ta l  

Tota l  !faintc!nance 

MH 13.09 8.00 104.72 1.132 
MH 12.04  8.00  96.32 

201.04 

l i t r e  0.17  65.06  11.06 
kg 0.62  1.848 1,145.76 

1,156.82 
1,357.86 

m 14.67  1.74 25.52 0. :!2 
MH 12.95  0.25  3.24  0.03 

28.76 

22.12 
6.89 

29.01 

$ / repa i r  
labour 'hour 2.52  1.74  4.38 

MH 14.67  0.21  3.08 
$ 6.91 

0.03 

14.37 
72.14 

_p_= 

Total  3perat.ing and  Maintenance  CostIShift: $1,430.00 
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- 300 - LOADING Sheet 3 of 6 

Account item: 310 and 320 Loading  Coal  and  Consolidated Waste 
Partings  with  10.7 m3 Hydraulic  Shovel 

To ta l  Man-Shif ts 
P r i c e  Units Cost Per 
Per  Per  Per 

Basic U n i t  Un i t   Sh i f t   Sh i f t   Sh i f t  ~ 

Produc:tive Expense or  
Positi-le 

Operating Labour 
(a) Operator 
(b)  Helper/Oiler 
Subto ta l  

MH 14.32  10.56 151.22 1.32 

151.22 

Operating  Supplies 
(a) Wear Parts 

( t ee th ,  etc.) $ 50.10 

Subto ta l  
(b) Power 

Total  Operating 

Maintenance Labour 
(a) Repair 
(b)  Service 
Subto ta l  

Maintenance P a r t s  
and Suppl ies  
(a) Repairs 
Subto ta l  

kW 0.02 1656.5  33.13 
83.23 

234.45  (201.3i:)  excl.power 
=P= 

MtI 12.95  0.50  6.48  0.06 
154.35 

200.86 
200.86 

Maintenance  Overhead 
(a) S t a f f  

labour  hour 2.52  10.08 25.40 
$ / r epa i r  

(b) Repair MH 
$ 

14.67 1 .21  17.75 
40.31 

0.1.5 

Sub to t s l  
(c) Supplies 

83.46 

Total   I laintmance 

Total  3perat:ing  and  Maintenance  CostIShif t: $673.12/$639.99 (excl. power) 
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- 300 - LOADING Sheet 4 of 6 

Account item: 320  and 330 Loading All Waste Material (except 
waste par t ings)  w:Lth 14.5 m3 Hydraulic  Shovel 

P r i c e  Units Cost 
Total  Man-Shdf ts 

Per 
Expense or 
Posit iJnTirle Basic U n i t  Un i t   Sh i f t   Sh i f t   Sh i f t  - Per  Per Per Produc.tive 

Operating Labour 
(a)  Operator 

Subtotal  
(b)  Helper/Oiler 

Operating  Supplies 
(a) Wear P a r t s  

Subtotal  
(b) Pager 

Total  3perat:ing 

MH 14.32  10.56  151.22  1.32 
MH 12.95  10.56  136.75 

287.97 
1.32 

66.31 
kW 0.02 2486.5  49.73 

116.04 

404.01 (354.28,) excl. power - 
Mainte-Labour 
(a) Repair MH 14.67 11.20 164.30  1.40 
(b)  Service MH 12.95 0.50 6.48 
Subtotal  170.78 

0.016 

Maintenance P a r t s  
and  Supplies 
(a)  Repair 
Subtot.al 

295.33 
295.33 

Maintenance  Overhead 
(a )   S ts f f   $ / repa i r  

(b) Repair rn 14.67  1.34  19.66 0.17 
(c)  Supplies $ 44.86 
Subtot,sl  92.74 

Total  :?laints!nance 558.85 

- 
labour hour 2.52  11.20  28.22 

Tota l  83perat:ing  and Maintenance  Cost/Shif t: $962.86/$913.13  (excl. power) 
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- 400 - HAULING Sheet 5 of 6 

Account item: 410 and 420 Hauling  Coal  and  Consolidated Waste 
Par t ings   wi th  77-t Rear Dump Truck 

Total  Man-Shifts 
Price  Units  Cost  Per 
Per  Per Per Productive 

.Basic Unit Unit S h i f t   S h i f t   S h i f t  - Expense o r  
Positic-Le 

O p e r a t h g  Labour 
(a)  Operator MH 13.30  8.00  106.40 1.00 
(b) Hel.per/OFler 
Subtoti.1 106.40 

I 

Operating Supplies  
(a) F w l  l i t r e  0.17  437.60  74.39 
Subto ta l  74; 39 

I 

Total  Operating 180.79 - 
Mainter-Labour 
(a) Revair 
(b) S e k i c e  
Subto ta l  

Maintenance P a r t s  
and Supplies 
(a)  Repair 

Subto ta l  
(b) Ti:res 

I 

I 

MH 14.67 5.60 82.15  0.70 
MH 12.95 0.50 

88.63 
6.48 

123.97 

175.49 
51.52 

0.06 

Mainte:=Overhead 
(a )   S ta f f   $ / repa i r  

(b) Re?air 
(c)  Supplies 
Subto ta l  

To ta l  '?laintenance 

labour hour 2.52 5.60 14.11 

22.43 
46.37 
310.49 

MH 14.67  0.67 9.83 o.oa 
$ 

- 
Total  Operacing and  Maintenance  .Zost/Shift: $491.28 
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40Cl - HAULING Sheet 6 (of 6 - 
Account: item: 420 and 420 Iiauling All Waste Materials (except 

waste par t ings)  w i t h  154-t Rear Dump Truck 

Total  Man-Shifts 
P r i c e  Units Cost Per 
Per Per Per Productive Expense o r  

Position-le Basic   Unit   Uni t   Shif t   Shif t   Shif t  - 
Operating Labour 
(a)  Opcrator 
( b )  Helper/Oiler 
Subtotill 

0perat:tng  Supplies 
(a) Fuel 
Subtotal  

Total  Operat,ing 

M a i n t e : E L a b o u r  
(a) Repair 

Subtot,nl 
(b)  Service 

Maintenance P a r t s  
and  Supplies 
(a)  Repair 
(b)  Tires 
Subtotal  

Maintenanceoverhead 
(a)   Staff  

(b) R e p a i r  
(c) Supplies 
Subtotal  

Total  Maintenance 

MH 13.30 8.00 106.40  1.00 

106.40 

l i t r e  0.17 585.00  99.45 
99.45 

205.85 
I_ 

MH 14.67 7.56 110.91  0.95 
MH 12.95 0.50 6.48 0.i6 

117.39 

191.10 
119.62 
310.72 

$ / repa i r  
labour  hour 2.52  7.56 19.05 

MI1 14.67 0.91 13.31 0.1.1 

62.60 
30.24 

490.71 

$ 4.00 

Total  Operating  and  Maintenance  CostjShift: $696.56 
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14.3 CAPITAL COSTS 

scheme was prepared i n  accordance  with  the  following  major  cost  centres: 
The capi ta l   cos t   es t imate   for   the  recommended mining 

Engineering and Construction  Costs; 

Mine Property Deve:Lopment; 

Buildings and Structures;  

Mining Equipment; 

Coal  Conveying,  Crushing  and  Blending  Equipment; 

Low-grade Coal Beneficiation Equipment; 

Waste Disposal EquILpment; 

Reclamation  and  Environmental Protection; 

Contingency. 

Table 14-9 summarizes the  project   cash  f low of c a p i t a l  

period. 35-year production period, and 10-year  post-production  reclamation 
cos ts   for   these  nine  major cost   centres  over  the  five-year  pre-produc:tion 

period. The cash  flow of mine equipment cap i t a l   cos t s  was developed 
according  to  the  system shown in Figure 14-1. The c a p i t a l   c o s t s  and 
service  l iver ;  of equipment  presented in  Table 14-3,  and the  equipment: 
productivity  standards  presented tn Table 14-6. were the main sources  of 
i n p u t  in developing  these  cash  flows. 

Table 14-8 present,s  sample  calculations  for  the  develop- 
ment of c a p i t a l  costs f o r  loading and haulage  equipment. 
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14.3.1 Description of Costs  Included in the  Major' Cost Centrcz 

14.3.1.1 Engineering  and  Construction  (Account  Code 90000) 

The engineering and construction costs include the 
capital  costs of project  management  and  design,  pre-production  survey 
and drilling, and construction costs. Included in the  construction 
costs is the operating  cost of a construction ramp at $18.00 per man- 
day. The construction schedule is sham in Section 12. 

14.3.1.2 Mine Property Development  (Account  Code 91000) 

costs of the permanent roads in the service area,  the mine water  supply, 
sewer and drainage systems, in-pit electrical  distribution, fuel distribution 

costs of site improvements.  Not  included in the  development  estimates 
station,  pit  communications  (radio  and telephone),  and the  estimated 

are the costs of land  and mineral rights purchase. 

The mine property  development  costs are the construction 

14.3.1.3 Buildings  and Structures (Account  Code 92000) 

costs of the following: 

(1) Administration and  Office  Building; 

(2) Maintenance shops and  Warehouse; 

(3) Mine D r y ;  

( 4 )  Mine service buildings; 

(5) Bulk Fuel and  Lube  Storage; 

The buildings and structures costs include  the capital. 
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(6) Equipment  and  furnishings  for  the  buildings  during  the  project 
life. 

basis  per  square  metre  of  floor  area. 
The  cost  of  these  buildings  are  estimated on a unit  cost 

struction of off-site  housing,  or  on-site  accommodation of mine  personnel 
at  any  stage  of  construction  or  operation. 

No allowances  have  been  made  for a townsite,  the  con- 

14.3.1.L. Mining Equipment  (Account  Code 93000) 

capital  replacement costs  of  all  mobile  mining  equipment,  auxiliary  and 
The estimated  mining  equipment  costs  are  the  initial  and 

support  equipment, and  initial  spare  parts. 

11.3.1.5 Coal  Conveying,  Crushing,  and  Blending  Equipment 
(Account  Code 94000) 

The  costs  in  this  account  include  the  capital  costs of:. 

.- Coal  conveyors  within  the  pit; 
-. Truck  dump  station  equipment; 
-. Overland coal conve.yor; 

-. Crushing  Plant; 
-. Transfer  conveyors,  conveyors  in  the  blending  area, 
stackers,  reclaimer.3,  transfer  car,  sampling  system,  and 
weigh  scale; 

-. Initial  spare  parts: 
-. Construction  costs of truck  dump  stations,  overpasses, 
crusher  and  transfex  houses,  conveyor  corridors,  access 
roads,  and  conveyor  supports. 
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14.3.1.6 Low-grade Coal Beneficiation  Equipment  (Account Code 95000) 

The costs in this  account  include  the capital costs of: 

- The low-grade coal, conveyor within the pit: 
- Truck dump station equipment; 
- Low-grade  coal  plant  equipment  including  screens,  crushers, 
bulk density  meters, surge bins and reject  conveyors; 

- Initial spare parts; 
- Construction  costs of the truck dump  station,  conveyor 

corridors and supports. 

14.3.1.7 Waste Disposal  Equ.Lpment  (Account  Code 96000) 

of: 
The estimated waste disposal costs are the capital  cos,ts 

- Waste conveyors within the pit; 
- Truck dump station equipment; 
- Overland waste conveyors; 
- Waste dump transfer  conveyors, shiftable conveyors, 
portable belt  conveyors,  trippers,  and  spreaders; 

- Initial spare parts; 
- Construction  costs of conveyor foundations and  support.s, 

conveyor  corridors, service roads, and truck  dump stat:lons. 
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14.3.1.8 Reclamation and  Environmental Protection (Account Code 97000) 

The costs in this account include the  initial capita!. 
costs  of the reclamation  complex,  including  greenhouses,  machinery  shed, 
and  equipment  for  these  buildings,  and the estimated initial capital and 
replacement costs of light  vehicles, agricultural equipment,  laboratory 
and testing  equipment,  office  equipment,  and  seed and  plant  stock. 

14.3.1.9 Contingency  (Account  Code 98000) 

The contingency allowance was developed  following  assess- 
ment of the variable risks involved in the major cost centres, as well 
as cons:Lderation of the degree of completeness of cost  information.  and 
the  labour  portion of the cost. 

A low risk factor was applied to mobile mining  equipment, 
conveying  equipment, and vehicles, since it was considered  possible  that 

be improved  upon at the time of purchase.  Higher risk factors were 
the pre:timinary manufacturers'  budget quotations for these items  could 

applied  to  cost  centres  involving high labour  content such as construction 
work. 

The total estimated,  contingency was based on the following 
factors: 

Category 
Contingency 

Factor - 
All equipment  employed in the  mining 
operations; lox 

Buildings  and  structures,  insurance, 

management and engineering costs. 
and construction  costs,  and  project 

15% 

described  above,  and is not intended  to be a provision  against  unfore- 
The contingency allowance provides  only  for  those  risks 

seeable risks such as foreign exchmge fluctuations on foreign purchases, 
lengthy Lndust:rial disruptions, or events of force majeure of any type. 
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14.4 OPERATING COSTS 

schemer; was prepared in   accordaxe  with  the  fol lowing  major   cost   centres:  
The operat ing  cost  estimate fo r   t he  recommended mining 

Dri l l ing;  

Blasting; 

Loading; 

Hauling; 

Coal-handling  System ( t ruck dump s ta t ions   to   powerplan t ) ;  

Waste-handling  System ( t ruck dump s t a t i o n s   t o  waste 
dumps) ; 

Auxiliary Equipment; 

Power; 

General Mine Expense; 

Overhead; 

Royalties; 

Contingency; 

Contractor 's  Al1ow;znce. 

Table  14-11  summarizes the  project   cash f low of operating 
c o s t s   f ' x   t h e s e  13 major  cost cenzres over  the  five-year  pre-production 
period, 35-year production  period,  and 10-year post-production  reclamation 
period.  Pre-,production  operating  costs were not   t ransfer red   to   cap i ta l  
cos t s .  The cash  flow of operat ing  costs  was developed  according  to  the 
system .shown in   F igures  14-1, 14-2, and 14-3. Operating  cost  estimating 
c r i t e r i a  shown i n  Tables 14-4 t o  :L4-7 were the  main sources of i npu t   i n  
develop,tng th.ese cash  flows. 

the funct ional   cost  centres, dri1:Ling. blasting,  loading,  hauling, and 
waste-handling. 

Table 14-10 shows the  development  of  operating  costs  for 

14 - 4 1  



14.4.1  Description  of  Costs  Included  in  the  Major  Cost Centres 

14.4.1.1  Drilling  and  Blast&  (Account  Codes  100  and  200) 

for  drilling  and  blasting  approximately  104 of the  waste  materials  m:ined 
from  the  open  pit.  Tests on the  strength  of  the  waste  and  coal  mate:rials 
in the  Bat  Creek  Deposit  indicate,  that  the  hydraulic  shovels  employed 

with ncl prior  blasting. An allowance has therefore  been  made  only  for 
for  1oa.ding  operations  will  be  ca,pable  of  digging  almost  all  mater1a.h 

isolated  areas  of  consolidated  wa,ste  materials  that  would  require  blasting. 

The  costs  in  these,  accounts  include  the  operating  costs 

14.4.1.2  Loading  and  Hauling  (Account  Codes 300 and  400) 

The  costs in, these  accounts  are  the  costs  of  operating 
the  hyc.raulic  shovels  and  the  waste  and  coal  rear  dump  trucks  for  the 
loading  and  hauling of coal  and  waste  materials  to  the  truck  unloading 
stations.  P.covision  has  been  made  for  the  continual  removal of topsoil 

milliot.  bank m3 of  overburden  in the  pre-production  period  to  estab1:Lsh 
by  scra.pers as the  pit  expands. In addition,  scrapers  will  remove  2.2 

suitable  working  benches  for  the hydraulic  shovels  and  trucks.. 

14.4.1.3  Coal  and  Waste-handling  Systems  (Account  Codes 500 and 600) 

Material-handling  costs  are  the  operating  costs  1ncur:ced 
in  conveying  waste  to  the  waste  dumps  and  coal  material to the  power- 
plant.  These  costs  can  be  broken  into  the  following  components: 

1. Conveying  Waste 

This  covers  the  operating  cost  of  the  waste-conveying 
system  and  the  dump-handling  system.  The  costs  of  relocating  the dump- 
conveying  systems  as  the  dumps  are  developed  are  also  included. 
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2.  Conveying  Coa& 

This  includes  the  operating  costs of the  inclined  coal 
conveyx, truck dump stations,  the  crushing  plant,  the  overland  conveyor 
to the  generating  station,  and  the  low-grade  coal-handling  equipment. 

3. Coal  Stockpiling  and  Blending 

This  includes  the  operating  costs  of  the  stackers, 

blending  area. 
reclaimers,  conveyors,  and  clean-up  equipment  within  the  stockpiling  and 

14.4.1.4 Auxiliary  Equipment - (Account  Code 700) 

This includes  the  operating  costs  of  front-end  loaders, 
dozers,  graders, small trucks,  compactors.  and  traxcavators  employed  in 
a wide  variety  of  operations,  which  include  embankment  construction for 
the  waste  dumps,  causeway  construction,  levelling  on  dumps,  pushing  and 
compacting  stockpiles,  bench  pioneering,  clean-up  work,  and  assisting 
1oadir.g  and  hauling  equipment.  These  costs also allow  for  the  initial 
construction  of  the  Medicine  Creek  Dump  in  Years  12, 13, and 14. 

14.4.l.5 - Power  (Account  Code 800) 

and  material-handling equipment. The  power costs were then developtad 
based on a rate  of 20 mills/kW.b. 

The  annual  kwh  ccsnsumption  was  determined  for  the  shovels 

14.4.:..6 General  Mine Erne= (Account  Code 900) 

14 account  items  which  are  desc1:ibed  below: 
The  general mine expense  includes  the  operating  costs  of 
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1. P i t  Dewatering and Drainage 

maintenance of the p i t  dewatering  well  system and in-pi t  sumps. Two 
well  systems are   requi red .   the   f i r s t   to   opera te  from the  pre-production 
per iod  to  Year 15, and the second  system t o  be  phased i n  between Year 10 
and Year 15 a s  t h e   f i r s t  well system is mined out.  Costs  allow  for 
r epa i r  and replacement of pumps, piping,  tankage,  well  monitoring, and 
re loca t ion   cos ts  of headers and piping  as  required  to  support  p i t  
development. 

This   provides   for   the  instal la t ion,   operat ion,  and 

2. E l e c t r i c a l  Maintenance 

This  includes  the  cost  of repairs,  routine  maintenance, 
and per iodic  moves  of the  in-pit  overhead power distribution  system, 
power t i s t r i b u t i o n  system of t h e  dumps, and dewatering. This  accoun:: 
also  ir .dudet  the  maintenance of a l l   s i t e   e l e c t r i c a l   s e r v i c e s  and the  
handling,  repair ,  and  replacement of t ra i l ing   cab les   for   shovels ,  
conveyclrs, s tackers ,  and reclaimers. 

3. Road Construct,ion and  Maintenance 

placing, and  compacting suitable  road  bases and surface  mater ia ls ,  and 
the   addi t iona l   cos t s  of crushing  road  surface  materials  as  required  €or 
the  construct ion of roads   in  and  around t h e   p i t  and dumps. These  ro.ads 
a re   necessary   for   t ruck  and  conveyor  access.  These  costs  also  allow  for 
snow  rt!moval and spreading  calcium c h l o r i d e  on a l l  roads. 

This  includes  the  costs of digging,  loading,  hauling, 

4. .Mine  Service  Vehicles and Equipment 

This  includes  the  costs of operating mine service  vehicles  
such a:, cran,es, service  t rucks,  !:ire truck,  mobile  cable  reelers,  
vu1can:tring  equipment,  steam  cleaners, lo-boy  and  hi-boy. Hiab cranes, 
and fo::klifts. 

5. Field  Lubrical:ion/Fuelling 

and repair   labour and par t s   for   the   opera t ion  of t he  main f u e l  dump and 
This  includes the  cost  of operating  labour and suppl ies ,  

in-pit   fuell . ing  station.  Also  included  are  the  operating  costs of f u e l  
and l u b e  trucks.  

6 .  Reclamation and Environmental  Protection 

This  includes  the  costs of s t a f f ,  maintenance of green- 
houses  and  storage  buildings,  stripping and s tockpi l ing of surface 
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media,  :revegetation  and  subsequent maintenance. 
soils,   :surface  regrading,  plac&ent of buffer   mater ia ls  and  growth 

7 .  Mine Supervision - 

superintendent ,   shif t   supervisors . ,   shif t   foremen,   together   with  s tenc-  
This   provides   for   the salaries and  expenses of t he  min.e 

graphic and clerical personnel. 

8;  Mine Engineering and  Geology 

This   includes  the salaries and expenses of the  super- 

mine ge,3logist ,   geologists and technicians,  survey  supervisor and  crews, 
intende:lt of  mine engineering, pi!: engineer,  planning  engineers,  seni.or 

samplers,  coal-quality  control  tethnicians.  together  with  sten0graphi.c 
and c le r ica l   personnel .  

9. Maintenance  Engineering 

This   includes  the :salaries and  expenses of t h e  rnain- 
tenance  superintendent;  the  design  group,  consisting of a mechanical 
engineer, an electrical engineer,  and  draftsmen;  the electrical main-. 
tenance  supexvisors,   consisting of the   ch ie f   e lec t r ic ian ,  shop  foremen, 
and s h i f t  foremen;  and t h e   c l e r i c a l  and s tenographic   s taff   required in 
support of these  functions.  A l l  (other  costs  for  maintenance  personnel 
have  been  allocated t o  the  maintenance  costs of t h e  mine  equipment OK 
are included i n  the  account item, "Elec t r ica l  Maintenance". 

10. Mine Communic.= 

This   includes  the .salaries of dispatchers  and repa i r  
technicians,   the   costs  of r ad io   r epa i r   pa r t s ,  and the  annual  replacement 
cos t  of t ruck and portable   radios .  

11. Mine Transportation I 

personnel  buses  providing  daily  transport  from the   d ry   to   the  mine. 
This  includes  the  operating and  maintenance  costs of 

1 2 .  Mine Transportation I1 

This   includes  the  operat ing  costs  of l i gh t   veh ic l e s  
ass igned   to   the  mine  supervisory and technical  personnel. 
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13. Mine Trainin5 

This   provides   for   the salaries and expenses of  mine 
t r a i n i n g   o f f i c e r s ,   t h e  wages  of hourly  paid  personnel  while in t ra in ing ,  
t h e  co!;ts  of t ra ining  suppl ies ,   s taff   supervisory training and  courses. 

14.  Close-Spaced In-Pi t   Dr i l l ing  

for   qua l i ty -cont ro l   d r i l l ing .  
This   includes  the  cost  of ope ra t ing   d r i l l i ng  equipment 

14 .4 .1 .7  Overhead  (Account Code 1000) 

fol1ow:tng groups: 

(1) Management ; 

(2 )  Administration; 

(3)  Administration  Services; 

(4)  Administration S i t e  Services;  

(5) Human Resources; 

(6)  Local Taxes and Insurance. 

Overhead costs   comprise   the  operat ing  costs  of t h e  

These s i x  groups  are  described below. 

1. Xanagement Grr- 

This   provides   for   the salaries and  expenses  of t he  mine 
manager, asslistant mine  manager, supervisor of industr ia l   engineer ing.  
indust.r ia1 and contract  engineer!;, publ ic   re la t ions   o f f icer ,   ch ie f  
chemist,  assayers,  together  with  stenographic and secretarial personnel. 

2 .  Administratio11 

This provides   for   the salaries and  expenses  of t he  
administration  superintendent,  accountants.  purchasing agents, expe- 
d i t o r s ,  warehouse  supervisor,   stores foremen,  and t h e  clerical and 
Stenographic   s taff   required i n  support of these  functions.  
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3 .  Administration.  Services 

This  provides  for  the  salaries  and  expenses  of  systems 
analysts,  programmers,  security  clfficers  and  supervisors,  fire  chief  and 
deputy  fire  chief,  janitors,  carpenters,  painters,  and  exchange  op- 
erator::.  Also  included  are  the  operation  and  maintenance of the  fir,e 
trucks  and  fire  extinguishing  equipment. 

4 .  Administration  Site  Services 

the  fo:.lowing  site  services: 
This  provides  for  the  costs  of  operating  and  maintaining 

- Mine  Dry,  including  cost  of  utilities  and  supplies, 
maintenance  labour  and  supplies; 

- Plant  yard,  roads,  and  parking  areas; 
- Delivery  truck  operating  between  the  mine  site  and  local 
communities; 

- Garbage  truck  for  garbage  removal  from  mine  site  and 
service  area; 

- Water  treatment p!.ant, water  distribution  system,  sewage 
disposal  system,  and  treatment  lagoons. 

An allowance  for  overtime  meals is also  included In this 
accouni:. 

5.  Human Resource? 

superiltendemt  of  human  resources,  the  personnel  supervisor  and  officers, 
labour  relations  supervisor,  safety  supervisor,  first-aid  supervisor  and 
attend.ants.  and  the  stenographic  and  clerical  personnel  associated  with 
these  Eunctlons. Also included :Ls the  cost  of  operating  an  ambulance. 

This  provides for the  salaries and expenses of the 

6. Local  Taxes  and  Insurance 

This  provides  for  the  payments  of  local  taxes  or  grants 
in lieu  of  taxes  to  the  municipa:tity  and  premiums  for  all-risk  insurance. 
The  allowance  for  local  taxes  was  calculated  at 0 .54  of  fixed  assets, 
and  insurance  was  assessed  at  an  average  annual  rate  of 0.25% of  total 
capital  assat  value. 
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1 4 . 4 . 1 . 3  Royalties  (Account  Code 1100) 

of  the  .nine-head  value. In this  preliminary  engineering  report,  royalty 
payments  are  estimated  at $0.35 per  tonne  mined. 

Government  regu1at:Lons  stipulate  royalty  payments  as 3% 

14.4.1.9 Contingency (Accomt  Code 1200) 

associated  with  each  of  the  major  cost  centres  have  been  accounted  for. 
For  example, a higher  risk  assumption  was  considered  necessary  in  the 
hourly  paid  labour  categories,  where  availability  of  qualified  personnel 
can  vary  widely  depending  on  market  conditions.  Repair  labour is also 

in  the  operation  of  the  equipment. 
subject  to  additional  risk  proportionate  to  the  degree of care  exercised 

In developing  the  operating  costs,  the  variable  risks 

A contingency  allowance of 10%  was  applied  to  these 
operating  costs  to  cater  for  the  potential  risks  involved  in  the  major 

seeable  risks  such  as  major  labour  disruptions  or  events  of  force 
cost  categories.  This  contingency  is  not  intended  to  cover  unfore- 

majeure of any  kind. 

14.4.1.10 Contractor's A l l o w s  (Account  Code 1300) 

A contractor's  allowance  of 10% was  applied  to  all 
operating  costs  except  for the major  cost  centres,  power, and royalties. 
This  al.lovan~ce  provides  for  contractor's  overhead  and  profit  should 

made  for  the  additional  staff  the  Owner  would  require  for  monitoring  and 
operatj-on  of  the  mine  be  contracted. No additional  allowance  has  been 

control.  of  t'he  contractor. 
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TABLE 14-10 - Sheet 1 o f  10 

DEVELOPMENT OF OPERATING  COSTS FOR FUNCTIONAL  COST  CENTRES: 100 - DRILLING 

Account item: 120 and 130 D r i l l i n g  Waste Material 

- ( 1) ( 2 )   ( 3 )   ( 4 )   ( 5 )  
Task 
Bank m3 Mat. Bank mJ Mat. No. of $ $ 
t c  be Dri l l ed   Dr i l l ed   Pe r   Sh i f t s   CosdSh i f t   To ta l  Annual 
( f r .  Prod. Shift   (fr .   Required  (fr .   Cost  Cost (x103) 

" Product iv i ty  

Year Sc.hed.) (x103) Prod.  Stds.) - (1) ( 2 )  Std.) ( 3 )  :E ( 4 )  
-2 
-1 
1 
2 
3 
4 
5 
6 
7 
8 

10 
9 

11 

1 3  
12 

1 4  
1 5  
1 6  
17 
18 
19 
20 
2 1  
22 
23 
24 
25 

27 
26 

29 
28 

31 
30 

32 
33 
34 
35 
Tota l  

400 
400 
700 

1,500 
1,000 

1,500 
1,700 
1,700 
1 ,700 
1,700 
1.700 
1,500 
1,500 

1 ,500 
1.500 
1,000 
1,OCIO 
1, OClO 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 
1,000 

800 
800 

800 
800 

800 
8100 
800 
800 
800 
800 

LSQO 

" 

39,500 

9.800 

9,800 
9,800 

9,800 
9,800 
9,800 
9,800 
9.800 
9,800 
9 * 800 
9,800 
9,800 
9,800 

9,800 
9,800 

9,800 
9,800 

9 .a00 
9,800 

9.800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 

9,800 
9.800 

9,800 
9,800 
9,800 

4 1  
4 1  

102 
7 1  

153 
153 
173 
173 
173 
173 
173 
15 3 
153 
153 
153 
153 
102 
102 
102 
102 
102 
102 
102 
102 

102 
102 

82 
82 

82 
82 

82 
82 
82 
82 
82 

4,031 

a2 

- 

499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 

499.22 
499.22 

499.22 
499.22 

499.22 
499.22 

499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 
499.22 

.20 

35 
20 

51 
76 
76 
86 

86 
86 

86 
86 
76 
76 

76 
76 

5 1  
76 

5 1  
5 1  
5 1  
51 

51 
51 

5 1  
51 
5 1  
4 1  
4 1  
41  
41  
41  
41  
41  
4 1  
41  
4 1  
" 

2,008 
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200 - BLASTING  Sheet 2 of 10 

Account item: 200 and 230 Blasting Waste Material 

" 
Task 
Bank m3 Mat. 

Productivit:! 
Bank rn' Mat.. No. of 

to be Blasted Blasted Per Shifts Cost/Shift Total  Annual 
(f.c. Prod. Shift (fr. Required (fr. Cost Cost ( ~ 1 0 ~ )  

Year Sc'led.)(x103) Prod. Stds.:) (1) + (2) Std.) ( 3 )  x ( 4 )  

-2 
-1 
1 
2 
3 
4 
5 
6 
7 

10 
9 

11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

29 
30 
31 
32 
33 
34 
35 
Total 

a 

28 

400 
400 

1,000 
700 

1,500 
1,500 
1,700 

1,700 
1.700 

1,700 
1,700 
1,500 
1,500 
1,500 
1,500 
1,500 
1,000 

1,000 
1,000 

1,000 
1,000 
1,000 
1.00'0 

1,000 
1,000 

1,000 

aoo 
800 

800 
800 
800 
800 
800 

800 
800 

39,500 

aoo 

" 

9,800 

9,800 
9.800 

9, aoo 
9.800 
9,600 
9,800 
9,800 
9, aoo 
9,800 
9,800 
9,800 
9,800 
9,800 
9,800 
9, aoo 
9.800 
9,800 

9,800 
9, aoo 
9,800 

9, aoo 
9,800 

9, aoo 
9,800 
9, aoo 
9,800 
9,800 
9, aoo 
9,800 
9 * 800 

9,800 
9, aoo 

9,800 

9,800 

9,800 

41  
41 

102 
71 

153 
153 
173 

173 
173 

173 
173 
153 
15 3 
15 3 
15 3 
153 
102 

102 
102 

102 
102 
102 
102 
102 
102 
102 

82 
82 

82 
82 
82 
82 
82 
82 
82 

4,031 
a2 

:L4 - 50 

1.430 
1,430 
1,430 
1,430 
1,430 
1,430 
1,430 

1,430 
1,430 

1,430 
1,430 
1,430 
1,430 
1,430 
1,430 
1,430 
1,430 

1,430 
1,430 

1,430 
1,430 
1,430 
1,430 

1,430 
1,430 

1,430 
1,430 
I, 430 
1,430 
1.430 
1,430 
1,430 
1,430 
1,430 
1,430 
1,430 

t 

5' 9 
59 

1c12 
14.6 
21.9 
23.9 
21.7 

24 7 
247 

247 
247 
21.9 
21.9 
22.9 
2:19 
2:.9 
1116 

li4 6 
146 

146 

146 
14 6 

146 
146 
146 
146 
1.17 
1.1 7 
1 1 7  
117 
117 
1 1 7  

117 
117 

117 
117 

5,764 
" 



300 .- LOADING Sheet 3 of 10 

Account item: 310 Loading  Coal 

(1) ( 2 )   ( 3 )   ( 4 )  1:5) 
" 
Task 
Bank m3 Mat. 

Productivite 
Bank m3 Mat. No. of $ $ 

t o  be Loaded 
( f r .  Prod. 

Loaded Per Shifts  Cost/Shift  Total Annual 
Shi f t   ( fr .  Required ( f r .  Cost Cost w o 3 )  

Year Sched.) (x103) Prod. Stds.)  (1) + ( 2 )  Std.) ( 3 )  1s ( 4 )  
-2  
-1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
1 3  
1 4  
15 

17  
16 

1 8  
1 9  
20 
21 

23 
22 

24 
25 
26 
27 

29 
28 

30 
3 1  
32 
33 
34 

7 64 
1,980 
3,194 
4,947 
6,207 
7,170 
7,015 
7,019 
7,755 
7,277 
7,498 
7,742 
7 ,llS 
7,730 
7,642 
7,43:1 
6,743 
6,856 
7,08!5 
6,854 
6,6815 
6,586 
6,605 

6,635 
6,654 

5,560 
6,757 

5,690 
5,634 
5,74<6 
5,76.1 
5.807 
5,7113 
5,535 
5,405 

4,558 
4,558 
4.558 

4,558 
4,558 

4.558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4,558 
4.558 
4,558 
4,558 
4,558 
4,558 
4.558 

35 "- 5~ 1 1 5  4,558 
Total 221,915  (330,950 t )  

168 
4 34 
701  

1 ,362 
1.085 

1 ,573 
1,539 
1,540 
1 , 7 0 1  

1 ,645  
1,596 

1 ,699 
1 ,561 
1 ,696  
1,677 
1 ,632 
1,479 
1 ,504 
1,554 
1,504 
1,467 
1 ,445 
1,449 
1 ,460  
1,456 
1,482 
1 ,220 
1,248 

1 ,261 
1,236 

1,264 
1.274 
1 ,253 
1.214 
1 ,186 
1,122 

48,687 

639.99 

639.99 
639.99 

639.99 
639.99 

639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 

639.99 
639.99 

639.99 
639.99 
639.99 
639.99 
639.99 

107 

4148 
278 

872 
694 

1,007 
985 
9136 

1,0139 

1, 053 
1,022 

1,0a7 

1,0135 
9!39 

1,0.73 
1,044 

9152 
947 

913 5 
962 
9.39 
925 

9.34 
927 

9.32 
949 
7:31 
799 

807 
791  

809 
8 15 
802 
777 
759 
718 

31.159 
" 

1.4 - 51 
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Account item: 320 and 330 Loading All Waste Materials  (except  waste  partings) 
- 

( 1 )  (2)  (3)  (4) (5) 
Task 
Bank m3 Mat. Bank m3 Mat. No. of $ $ 
" Productivity 

tc be Loaded Loaded Per Shifts  CostBhift Total Annual 
( fr .  Prod. Shift   ( fr .  Required ( f r .  Cost Cost (x103) 

Year Sched.)  (x103) Prod. S t d s . )  (1) 5 (2) S t d . )  (3) :K ( 4 )  

-2 
-1 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 

23 
22 

24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

2,700 
1,800 

4,080 
6,998 

14,699 
9.983 

15,505 
15,77!5 
15,895 

16,914 
15,984 

17,094 
16,914 

16.5515 
16,2515 
14,9915 
13,7915 
13,196 
11,996 
10,796 
9,77:7 
9,59:7 
9,277 

8,99'7 
9,277 

8,99:7 
8,997 
8,99:7 
8,99:7 

9,853 
8.997 

9.859 
9.863 
9,848 
9,822 
2,350 

35 1,960 
Total 797,386 

5,998 
5.998 
5,998 

5,998 
5,998 

5,998 
5,998 
5.998 
5 9 998 
5,998 
5,998 
5,998 
5,998 
5,998 
5,998 
5,998 
5,998 
5,998 
5,998 
5,998 
5,998 
5,998 
5,998 
5,998 
5,998 
5,998 
5,998 
5,998 
5,998 

5,998 
5,998 

5,998 
5,998 
5,998 
5,998 
5,998 
5.998 

300 
450 
680 

1,167 

2,450 
1,664 

2,585 
2,630 
2,650 
2,665 
2,820 
2,820 
2,850 
.2,760 
2,710 

2,300 
2,500 

2,200 
2,000 
1,800 
1,630 
1,600 
1,547 
1,547 
1,500 
1,500 
1,500 
1,500 
1,500 
1,500 
1,643 
1,643 
1,644 
1,642 
1,637 

392 
327 

66,253 

913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 

913.13 
913.13 

913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 
913.13 

274 
4 11 
6,21 

1.520 
1,0155 

2,237 
2,360 
2,402 
2,4.20 
2,433 
2,575 
2,575 
2,602 
2.5,20 
2.475 
2,283 
2 * 100 
2,009 
1,8:26 
1,644 
1,4:38 
1,4151 
1,4:L2 

1,3'70 
1,4:L2 

1.3'70 
1,3'70 
1.3'70 
1,3'70 
1,3'70 
1,500 
1,500 
1,502 
1,4!39 
1,4!35 

2!3 9 
3!5 8 

60,4!38 
" 
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Account item;: 320 Loading Consolidated Waste Partings 

- (1) (2)  (3)  (4) 0 
" 
Task P r o d u c t i v i t y  
Bank m3 Mat. Bank m3 Mat. No. of $ $ 
to  be Loaded Loaded Ber S h i f t s  Cost/Shift Tota.1  Annual 
( f r .  Prod. Shi f t   ( fr .  Required ( fr .  Cost Cost ( ~ 1 0 ~ )  

Year Sched.) - (x103) Prod. Stds.)  (1) f (2) Std.) (3) :K (4) 

-2 
-1 
1 
2 
3 
4 
5 
6 
7 
8 
9 

11 
10 

12 
1 3  
1 4  
15 

17 
16 

18 
1 9  
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 

31 
30 

32 
33 
34 
35 
Total 

114 
29.5 
4 76 
7 3'1 

1,065 
9 2.5 

1.04.5 

1,156 
1,046 

1,084 
1 , 1 1 7  
1,154 
1,060 

1,139 
1,152 

1.108 
1,005 
1,022 
1,056 
1,021 

996 
982 
984 
992 

1,018 
1,00'7 

829 
84,8 
84.0 
856 
8588 
866 
85il 
825 
806 
762 

33, loo 
" 

3 * 483 
3,483 
3,483 
3,483 
3.483 
3,483 
3,483 
3,483 
3,483 
3,483 
3.483 
3,483 
3,483 

3,483 
3,483 

3,483 
3.483 
3,483 
3,483 

3,483 
3.483 

3,483 
3,483 

3,483 
3,483 

3,483 
3,483 
3,483 
3.483 
3,483 
3,483 
3,483 
3.483 
3,483 
3,483 
3,483 

33 
85 

137 
212 
266 
307 
300 

332 
300 

311 
321 
331 
304 

327 
331 

318 
288 
293 
303 
293 
286 
282 
283 
285 
292 
289 
238 
243 
2 4 1  
246 
246 
249 

237 
244 

231 
219 

9,503 
- 

639.99 

639.99 
639.99 

639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 

639.99 
639.99 

639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 
639.99 

21 
54 
88 

135 
170 
196 
192 
192 
212 
199 
205 
212 
195 

209 
212 

204 
185 
188 
194 
188 
183 
181 
181 

187 
1.82 

185 
1.52 
1.56 
1.54 
1.57 
1.58 
1.59 
1.56 
1.52 
1.48 
1.40 

6, (152 
" 
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400 - HAULING - Sheet 6 of 10 

Account item: 410 Hauling  Coal 

(1) ( 2 )  ( 5 )  
" 
Task 
Bank m3 Mat. 

Product ivi ty  
Bank m3 Mat. No. of $ $ 

t o  be  Hauled  Hauled Per Shifts  Cost/Shif t Total  Annual 
( f r .  Prod.  Shift   (fr .   Required  (fr .   Cost  cost  ( ~ 1 0 ~ )  

Year Sched.) (x103) Prod. Stds.) - (1) i ( 2 )  Std.)  ( 3 )  x ( 4 )  
-2 
-1 
1 
2 
3 
4 
5 
6 
7 
8 

10 
9 

11 

13 
12 

14 
15 
16 
17 
18 
1 9  
20 
2 1  
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 

1,980 
764 

3,194 
4,94:7 
6,207 
7,170 
7 ,  O l l j  
7,019 
7,759 

7,4913 
7,277 

7 ,  l l l j  
7,742 

7,730 
7,64:! 
7,43'7 
6,743 
6,856 
7,08!5 
6 ,854  
6,68S 
6 ,586  
6 , 6 0 5  
6,654 
6,6315 
6,75'? 
5,560 
5,690 
5,634 
5,746 
5,76:L 
5,870 
5,710 
5.53.5 

1,260 
1,537 
1,462 
1,416 
1,371 
1.255 
1,169 
1,220 
1 ,411  
1,457 
1,356 
1,265 
1,250 
1,230 
1,194 
1,169 
1,124 

1,119 
1,104 

1,230 
1,169 

1,497 
1,351 
1,426 
1,411 
1,512 
1.562 

1,361 
1,562 

1.361 
1,512 
1,562 
1.562 
1.512 

5,40.5 1; 512 
35 =5 1,512 
Tota l  ?21,91.?  (330,950 t) 

606 
1,288 
2,185 

4,527 
3,494 

5,713 
6,001 
5,753 
5,496 
4,995 
5,529 

5,692 
6,120 

6,285 
6,400 
6,362 
5,999 
6,210 
6,332 
5.863 
5,435 
4,399 
4 ,  a89 
4,666 
4,702 
4,469 
3,560 
3,643 
4,140 
4,222 
3,810 
3,718 
3,656 
3,661 

3,383 
3,575 

166,778 

491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 

491.28 
491.28 

491.28 
491.28 
491.23 
491.28 

491.28 
491.28 

491.28 
491.28 

491.28 
491.28 
491.28 
491.28 
491.28 

2138 
633 

1,0'73 
1,7:L7 
2,224 
2,807 
2,948 
2,8126 
2,700 
2,4.54 
2,7:16 
3,007 
2,7'36 

3,144 
3,0;38 

3,1:25 
2,947 

3,1.u 
3,0.51 

2,8;30 
2,670 
2 ,  Id1 

2,292 
2,3.10 
2,1'?6 
1,749 
1,790 

2.074 
2,034 

1,872 
1,8:27 
1,796 
1,7'39 
1.7.56 
1,6852 

81,9 35 

2,4132 

1.4 - 54 



400 -- HAULING Sheet 7 of 1 0  

Account item: 420 Hauling  Consolidated Waste Partings 

0 ( 2 )  ( 3 )   ( 4 )   ( 5 )  
Task 
Bank m3 Mat. Bank m J  Mat.. No. of .$ $ 
to  be Hauled  tIauled Per Shifts   Cost/Shift   Total .  Annual 

" Productivity 

(f 1:. Prod. S h i f t   ( f r .  
Year Sched.) ( d o 3 )  Prod. S t d s . )  

Required 
(1) i ( 2 )  S t d . )  

(fr. cost cost (x103) - ( 3 )  x: (41 

-2 
-1 
1 
2 
3 
4 
5 
6 

8 
7 

10 
9 

11 
1 2  
1 3  
1 4  
15 
1 6  
17 
1 8  
19  
20 
2 1  
22 
23 
24 
25 
26 
27 
29 
30 
3 1  
32 
33 
34 
35 
Total 

400 

476 
295 

925 
737 

1 ,068 
1,045 
1 ,046 
1 ,156 
1,084 
1 ,117 
1,154 
1,060 
1,152 
1,139 
1 ,108 
1,005 
1,022 
1,056 
1 ,021 

996 
982 
984 
992 

1,018 
1,007 

829 
848 
856 
858 
866 

825 
851 

806 
762 

:,3,100 
" 

963 
1,174 
1,117 
1,082 
1,047 

959 
893 
932 

1,078 

1,036 
1,113 

966 
955 
939 
912 
893 
859 
843 
855 

939 
893 

1 ,143 
1,032 
1,090 
1,078 
1,155 
1,194 

1,040 
1,194 

1,155 
1,194 
1,194 
1,155 
1,155 
1,155 

118 
251 
426 
681 
883 

1 ,170 
1,114 

1,122 
1,078 

974 
1,078 
1,195 
1,110 
1,227 
1 ,249 
1 , 2 4 1  
1 ,170 
1,212 
1,235 
1 ,143 
1 ,061 

859 
953 
910 
944 
872 
694 
710 
823 
743 
725 
713 

698 
714 

660 
32.558 

491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 
491.28 

491.28 
491.28 

491.28 
491.28 

491.28 
491.28 

491.28 
491.28 

491.28 
491.28 

491.28 

58 
123 
209 

434 
335  

547 
575 
551 
527 
478 
530 
587 
545 
603 
614 
610 
575 
595 
607 
562 
521 
422 
468 
447 
464 
428 
34 I. 
397 
404 
365 

350 
356 

343 
351 

15,995 
324 
" 

14 - 55 
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Account Item:: 420 and  430  Hauling A l l  Waste Materials (except waste par t ings)  

(11 (2) (3) (4)  (5) 
Task 
Bank m 3  Mat. Bank m3 Mat. No. of $ $ 
" Product ivi ty  

to   be  Hauled  Hauled  Per Shi f t s   Cos t /Shi f t   Tota l  Annual 
(fr .   Prod.  Shift   (fr .   Required  (fr .   Cost  Cost (x103) 

Year Sched.)  (x103)  Prod. S t d s . )  - (1) i (2)  Std.)  (3) x (4) 

-2 
-1 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14  
15 

1 7  
16 

18  
19 
20 
21  
22 
23 
24 
25 
26 
27 
28 

30 
29 

31 
32 
33 
34 

1,80(1 
2,700 
4.080 
6,998 

14,69!i 
9,983 

15.505 
15,779 
15,899 
15,984 
16,914 
16,914 
17,094 
16,555 
i6,25!i 
14.995 
13,79S 

11,996 
13,196 

10,796 
9,77'7 
9.59'7 
9,27'7 
9,277 
8.99'7 

8.99'7 
8,99'7 
8,99'7 
8.99'7 
9,8513 
9,855 
9,86.3 
9,84i3 
9,822 
2,350 

8.99'7 

1,820 
1,820 
2,038 

1,856 
1,966 

1.747 
1,784 

1,638 
1,682 

1,733 
1,762 
1,747 
1,784 
1,638 
1,602 
1,602 
1,602 
1,602 
1,602 
1,602 
1,674 
1,602 
1,616 
1,572 
1,784 
1,674 
1,674 
1,638 
1,602 
1,602 

1,674 
1,602 

1,784 
1,769 
1,747 
1,747 
1,674 

989 
1,484 
2,002 

5,379 
3,560 

8,237 
8,875 
9.379 
9,704 
9.223 
9,599 
9,682 

10,107 
9,582 

10,147 
9,360 
8,611 
8,237 
7.488 
6,739 
5,841 
5.991 
5,741 
5,901 
5,043 
5,375 
5,375 
5,493 
5,616 
5,612 
6,150 

5,529 
5,887 

5,567 
5,622 
1,345 
1,171 

235,647 

696.56 
696.56 
696.56 

696.56 
696.56 

696.56 
696.56 

696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 
696.56 

6139 

1,394 
1,0134 

2,4;30 
3.747 
5,7.38 
6,1;32 
6,5.33 
6,759 
6,4:24 . 
6,6;36 
6.7&4 
6,6'74 
7,040 
7,068 
6,5.20 
5,998 
5,7.38 
5,2.L6 
4,694 
4,069 
4,173 
3,999 
4,1.10 
3,5.13 
3,704 
3.744 
'3.8.26 
3,9.12 

4,2;34 
3,912 

4,100 
3,851 
3,8'78 
3,916 

9 37 
816 

164. l i2  
" 

1.4 - 56 



600 - WASTE-HANDLING SYSTEM Sheet 9 o:f 10 

Account item: 621, 6 2 2 ,  .and 623 Conveying Waste (Year 8) 

Operaf i rs  Labour 

No. S h i f t 9  

Operatox- 
Per 
S h i f t  G W e e k  Total  Per  Operator Labour  Cost 

*(a)   control  room $30,532  $81.420 

*(b)  primary  crusher 2 , 3 A  8 $28 .200   $141 ,400  

*(c) corweyor p a t r o l  1 

Yearly Wages Total  Annual 
- 

A 7  3 1  4 $27 ,540   $72 ,454  
( i r r p i t )  

(d) coriveyor p a t r o l  3 ~ / 12  $27,540  $330,480 

dumps) 
(overland and 

(e)  spxeader 2 3 H  8 $31 ,275   $250 ,220  

( f )  day  crew  (conv. 
s h i f t i n g ,   e t c . )  

H 7  
1 
/ 5  / 4  $25,290 . $101,160 

(9) laflouter / 5  I # -  2 $25,290  $50.580 
fcl.ean-up) - - 

42 $1,028,000 
-= 

* These operators s p l i t  213 t o  was;te, 113 t o  coal. 

14. - 57 
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Sheet 10 of 10 

Maintenance  Costs 

overhead - operating  supplies  also  included).   These  costs  are 
ca lcu la ted  as a percentage of c a p i t a l   c o s t s .  

Year 8: 

E q u i p m e r L  Capit:al  Cost  Capital  Cost  Maintenance C O G  

Includes  maintenance  ( labour,   parts,   supplies,  and 

$ 103 z of $ x 103 

In-p i t  

Waste/Cl.ay Crusher   Stat ion 
Waste Crusher  Station 

Waste cclnveyors 
Waste/cl.ay  conveyors 
Surface   P lan t  

Waste DL* 
Overlant.  conveyors 
Transfer  conv'eyors 

Portable.  conveyors 
Shiftab1.e  conveyors 

Belt t r l .ppers  
Spreaders 

Maintenance  Labour 

Determined a 

2,019 

1,848 
2,842 

1,848 
780 

3,951 
4,195 
5,086 

160 

8,030 
1,284 

.s 50% of t o  

5 
5 
5 
5 
5 

5 
5 
6 
5 
4 
3 

101.0 
142.1 
92.5 
92.5 
39 .,o 

197.6 
209.8 
304.2 

8.0 

240.9 
51.4 

1,480.0 

' t a l  maintenance  costs. 

$ x 103 

Costs- $ x 103  Mechanic Mechan:e  
Maintenance 

Maintenance 
Labour 

Average Year ly  
Wages Per No. of 

1,480 740 32,039 23 

1 4  - 58 
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Tabla No. 14.11 

Summary of Operatlng Costs 
by Major  Cost  Centres 

"L"" 
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r. 

14. .'i FINANCIAL ANALYSIS - 

14.5.1 Approach 

associated  with  the  mining of Hat Creek coal were  compiled. I n  atddition 
to   the  costs   descr ibed  in  t h e  previous  sect ions,   costs  were  al1oc:ated t o  
the  min ing   p ro j ec t   fo r   t he   o f i - s i t e   f ac i l i t i e s  (Hat  Creek  Diversion, 
construction camp, and discret ionary  expenses) ,   land,  and  ongoing 
s t d i e s  associated w i t h  the  project .  These c o s t s   a r e  shown i n  Table 

Before  carrying  out  the  f inancial   analysis  al l   costs 

14-12. 

The objec t ive  $of t h i s   a n a l y s i s  is t o  determine  the  price 
in  1979 d o l l a r s  of Hat Creek coal  delivered  to  the  powerplant. At t h i s  

Hydro's  Cost of cap i t a l .  The p r i ce  of Hat Creek coal  delivered to the  
price  the  mining  venture must y ie ld  a r a t e  of re turn   equal   to  B . C .  

powerplant  could  then be comp.ared w i t h  any a l t e r n a t i v e   f u e l  w i t h  an 
equivalent  energy  content. 

14.5.2  Parameters 

follows : 

(I) The base da te  for economic ca lcu la t ions  is October 1979 and t h e  

The financial   parameters used in t h i s  ana lys i s  arc? a s  

c a p i t a l  and operating  cash  f lows  are  in 1979 do l l a r s ;  

(2) s t a t i o n   r a t e s  

The fo l lowing   in f la t ion   ra tes  were appl ied  to   the  cash flow:;: 

F isca l  Year  Rate I 
1979-1980 8.50 

1980-1981  7.75 

1981-1982  7.50 

1982-1983 7.25 

14 - 60 



I 

II 

,I . .. 

I 

LI 

Fisca l  Year Rate % 

1983-1984 7.00 

a f t e r  1984-19815 6:Oti. 

(3) =n,t operat ing  date  

year 1989-1990; 
It is assumed tha t   t he  f:Lrst uni t   comences  operat ion  in  the f i s c a l  

( 4 )  =t:Equity r a t i o  

The f i n a n c i a l   s t r u c t u r e  :Ls 100% debt;  

( 5 )  of r e tu rn  

A r a t e  of r e tu rn  of 9% i:3 requlred  to   cover   interest   only.  No 
opera t ing   prof i t  assumed; 

(6) Income t ax  

No income tax is paid by B.C. Hydro; 

( 7 )  Provinc ia l   roya l ty  

I n  t:he f inanc ia l   ana lys i s ,   t he   roya l t i e s  were ca lcu la ted   as  3.5% of 
t h e   t o t a l   c a p i t a l  and opera t ing   cos ts   for   the   p ro jec t ;  

(8)  -orate  overhead 

Corporate  overhead  has been c a l c u l a t e d   a t  9% of the   t o t a l   cnp i t a l  
cost: incurred; 

(9) Construction  Insurance and Bonds 

Construction  insurance and bonds  were c a l c u l a t e d   a t  0.5% of t h e  
to t a l   cap i t a l   cos t s   p lus  0.044% of the   t o t a l   ope ra t ing   cos t s .  
These cos t s  were  added t o  t he   t o t a l   cos t6  of the   p ro jec t .  

14.5.3 Analysis 

associated w i t h  the   p ro jec t  were  equated. The cash  outflows  are  the 
The present  values of the  cash  outflows and inflows 
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annual   capi ta l  and operating  cash  requirements  associated wi th  the 
mining  operations and the  cash  inflows  are  determined from the  schedule 
of coa l  to be  supplied  to  the  .powerplant and the   p r ice  of the  del ivered 
coal.  

This analysis  incorporated t h e  i n f l a t i o n   r a t e s   s t i p u l a t e d  
above,  a  discount  rate of 9.2 and  a time horizon of 54 years  since expen- 
d i tures   a re   incur red   n ine .years   p r ior   to   the  start of production, and 
rec lamat ion   ac t iv i t ies   cont inue   for  a 10-year  period a f t e r  mining 
ceases. 

14.5.4 Conclusion 

Creek coa:L delivered  to  the  powerplant is $0.60/G.J i n  1979 do l l a r s ,  
which i s  oequivalent t o  $8.27 per  tonne of coal  with  an  average  heating 
value of 18 M.J/kg, dry basis. I f   the   cos t  of power f a r   t h e  mining 
operations is excluded  the  price of coal  is reduced t o  $0.57/GJ  G7.80 
per  tonne of coa l ) .  

Based on the  above financial   parameters,   the  price of Hat 
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TABLE  14-12 

OTHER COSTS ALLOCATED I O  HININC PROJECT 

Fiscal Year -9 -8 -7 -6 -5 
1989 in Service 80181  81/82 02/83 83/84 84/05  85/86  86/87  87/80  88/89 89/90 901'91 91/92 

-4 -3 -2 -1 1 2 3 
Totals 

On~oing Studies  

Off-sit* 
Facilities: 
Creek Dlvsrslon 
Construction C u p  

DisCretiOMr). w 
t- 
I 
01 w 

Expenses 

Total  Off-site 
F*eilitlel 

land 

555 490 445 330 330 180  205  205 205 50 2 2 
"__""-I_"- 

380 540 5.680  8.070 
i0 i Z  2.856 9% )?5 1,652 BlZ 35 10 

666 1.334  1.867 5.392 4.525  1,067 333 333  333 3W 

"""" __"__ 

0 666 1,144  2.319  7,988  11.123  9,512 1.985 1.10  368  310 0 

910 410 70 70 70 70 70 70 70 

"- """" __ 

1.465  1,566  1.859  2.719 8.388 11.373  9,787  2,260  1.420 418 312 2 
- " "~ """ 
"" -""" __ 

2.999 

14.670 
5.940 

16.150 

__ 
36,760 

1,810 

41.569 
- - 

Canadian $000'9 October 1979 
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