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OPEN PIT EIETMODS AT BETHLEHEM COPPER CORPORATION LTD. - 

BY: H. G. EWANCHUK 
(MANAGER, MINE PRODUCTION AND STAFF) . 

ABSTRACT : 

The J e r s e y  Open P i t  Mine is t h e  second of a number of copper d e p o s i t s  which will 

be mined by Open P i t  Methods a t  Bethlehem Copper Corporat ion Ltd. ,  ope ra t ion  i n  

South Cen t ra l  B r i t i s l h  Columbia, 

This  paper desc r ibes  t h e  geology, p i t  des ign ,  and t h e  mining equipment used,  as 

w e l l  as some of t h e  problems encountered i n  ope ra t ton .  

INTRODUCTION: 

The Bethlehem proper ty  is l oca t ed  i n  t h e  Highland Yal ley  area about 28 miles 

sou theas t  of Ashcrofi:, B.C. It c o n s i s t s  of 256 m:ineral claims covering an area 

i n  excess  of 10,000 acres. The open p i t s  and m f l l i n g  i n s t a l l a t i o n s  are l o c a t e d  

at an e l e v a t i o n  of  approximately 4900 f e e t  above s e a  level i n  an  area of g e n t l y  

r o l l i n g  h i l l s ,  cha rac t e r i zed  by moderate snowfa l l s  i n  win te r  and moderate amounts of 

r a i n f a l l  and p l easan t  temperature  i n  summer. 

Copper minera l i za t ion  i n  the Highland Valley has been known s i n c e  t h e  t u r n  of the - 

century.  

known as t h e  Snowstorm Zone. 

Although e x p l o r a t i o n  w a s  c a r r i e d  on i n  t h e  area o f f  and on, i t  f a i l e d  t o  demarcate 

- 
I n  t h e  yea r  1899, a group of minera l  c la ims w a s  s t aked  i n  t h e  a r e a  now 

I n  1915 - 16,  s e v e r a l  tons  of highgrade were shipped. 

any economical o r e  bodies .  

I n  1954, t h e  McLallen-Reynolds-Huestis Syndicate  d id  some prospec t ing  work i n  t h e  

Highland Val ley a r e a  and s taked  about 100 mine ra l  c la ims i n  an  area covering Snowstorm 

Zona-Jersey Zones. Bethlehem Copper Ltd . ,  was incorpora ted  i n  1955 and t h e  claims 



i 

i 
Page 2,  

s taked  by t h e  Syndica te  were t r a n s f e r r e d  t o  the Company. 

Company t o  b r ing  t h e  proper ty  i n t o  product ion ,  backed by t h e  f a i t h  of i t s  o r i g i n a t o r s ,  

P e r s i s t e n t  e f f o r t s  of t h i s  

8 

, M r ,  McLallen, M r .  Reynolds, M r .  H u e s t i s ,  were f i n a l l y  rewarded i n  1962 when t h e  

f i r s t  shipment of copper concen t r a t e s  w a s  prodyced by Bethlehem and shipped t o  Japan.  

Today, Bethlehem ope ra t e s  one of t h e  l a r g e s t  open-pit copper mines i n  B.C.,  and is , 

i among t h e  major copper producers i n  Canada. 

t 

i GEOLOGY: 
5 

I 
I 

The proper ty  occurs  near t h e  c e n t e r  of the Guichon b a t h o l i t h  of lower J u r a s s i c  age.  

The b a t h o l i t h  is about 40 m i l e s  long i n  a North-South d i r e c t i o n  and about  1 6  m i l e s  

wide. 

c a l l e d  t h e  Guichorn o r  o l d e r  q u a r t z  d i o r i t e ,  

i 
t 
I 

The rock  is a massive, coarse  t ex tu red ,  grey  qua r t z  d i o r i t e  which is l o c a l l y  
E 

I 
Local ly  t h e  qua r t z  d i o r i t e  has  been 

in t ruded  by g r a n i t e ,  q u a r t z  monzonite, s e v e r a l  porphyr ies ,  and a d i s t i n c t i v e l y  younger 

qua r t z  d i o r i t e ,  Associated with t h e s e  v a r i e d  younger rocks  a r e ' s e v e r a l  bodies  of 

b r e c c i a .  The o r i g i n  of t h i s  b r e c c i a  is not  de f ' t n f t e ly  known, bu t  t h e r e  are several 
9 

poss ib i l i t i es - - - - -  .. . 

1) Explosion 
2) I n t r u s i o n  
3) I n t r u s i v e ,  . a . e . 

I 

' 

I 

both  the b r e c c i a  and t h e  younger i n t r u s i v e s  are h o s t  rocks  f o r  mine ra l i za t ion .  

The m i n e r a l i z a t i o n  c o n s i s t s  of cha lcopyr i t e ,  bolrnrte, molybdenite,  and minor p y r i t e s  
1 

I 

i 
; 
i 
i 

t '  

1 e 
I 
t 
1 
1 
1 
I , 

' 1 
t 

which occur  as disseminated g r a i n s ,  f r a c t u r e  f i l l f n g s ,  l e n s e  d e p o s i t s ,  and as i r r e g u l a r  

coarse  b l ebs .  

Geological ly  s e v e r a l  o r e  zones a r e  loca t ed  c l o s e  t o  t h e  con tac t  between t h e  Guichon 

b a t h o l i t h  and t h e  younger i n t r u s i v e s ,  where b r e c c i a  may o r  may n o t  be found. 

important po in t  is that  t h e  m i n e r a l i z a t i o n  is  s t r u c t u r a l l y  c o n t r o l i e d .  Not a l l  

s t r u c t u r a l l y  d i s tu rbed  rocks a r e  minera l ized ,  bu t  most of t h e  m f n e r a l i z a t i o n  is found 

i n  d i s loca ted  and [dis turbed rocks.  I n  t h e  b r e c c i a t e d  a r e a s ,  t h e  m i n e r a l i z a t i o n  is of 

t h e  h ighes t  g rade  and more uniformly d i s t r i b u t e d  than €n t h e  non-brecciated rock. 

I 

The 

- f  J t 
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FIGURE 1. Showing Geology of the Jersey and .East Jersq- :-& ~ : t .  
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Figure l e ,  shows t h e  p e r t i n e n t  f a u l t s  of t h i s  system i n  bo th  t h e  J e r s e y  and Eas t  

'Jersey Nines.  Noteworthy is t h e  s l i g h t  e longa t ion  of t h e  J e r s e y  orebody p a r a l l e l  t o  

the J e r s e y  f a u l t ,  * I n  t h e  East  J e r s e y  t h e  orebody appeared t o  be f a u l t  c o n t r o l l e d  as 

i t  is  s t r e t c h e d  along t h e  f o o t w a l l  of t h e  Eas t  J e r s e y  f a u l t .  The main tonnage of t h e  

Jersey orebody is on t h e  hanging w a l l  of t h e  J e r s e y  f a u l t ;  however; t h e  o r e  is cons ider -  

ably f u r t h e r  from t:he f a u l t ,  

f a u l t i n g ,  as there are many f a u l t s  t h a t  were mapped and n o t  shown, 

Figure  l , ,  does not  i l l u s t r a t e  t h e  t r u e  d e n s i t y  of  

ORE RESERVES: 

The c u t o f f  g rade  fa r  the o r e  reserves c a l c u l a t i o n s  is 0.35% copper,  

this c u t o f f  g rade  is c l a s s i f i e d  as waste, 

Any material. below 

This  material is s t o c k p i l e d  i n  l a r g e  waste 

dumps o r  used i n  the c o n s t r u c t i o n  of t h e  t a i l i n g s  dam. The waste removed is n o t  sus- 

c e p t i b l e  t o  l each  due t o  the extremely h igh  carbonate  conten t .  The J e r s e y  P i t  is 

p r e s e n t l y  be ing  mined, As of January lst ,  1968, t k e  remaining r e s e r v e s  were: 

'Ore: 

Was t et 14,185,601 Tons, 

Waste/Ore: 0.416/1 

34,050,540 Tons @ 0.607 copper ,  
1 . .  

PIT DESIGN: 

The J e r s e y  P i t  is aibout 2400 f e e t  long and 1900 feet  wide,  M a x i m u m  depth of t h e  P i t  

a t  completion w f l l  b e  about 1050 f e e t ,  Minihg is done Zn 33 foot benches, P i t  w a l l s  are 

& - f p 3  a t  a 70' ang le  and a 25 f o o t  s a f e t y  berm i s  l e f t  every second bench t o  catch 

any f a l l i n g  rock  and t o  g i v e  added s t a b r l i t y  t o  t h e  P 2 t  wall. E x t r a  wide berms are 

provided where necessary  because of  s t r u c t u r a l  o r  o p e r a t i o n a l  cons ide ra t ion .  The 

P i t  is designed a t  an o v e r a l l  s l o p e  of  4 8 O ,  a l though i n d i v i d u a l  w a l l  s l o p e s  va ry  

m s i d e r a b l y  because of the l o c a t i o n  of h a u l  roads ,  

, *  

, . .  . , ... . .  . .,... .. , . .  . .  6: 
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FIGURE 2. Jersey Open P i t ,  Bethlehem Design 13-S. . .  

FIGURE 3. A Typical Section Through the Jersey Open P i t .  
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~ ~ . i . i r i 3  2 , ,  shows a p l a n  of J e r s e y  P i t  des ign  #3-S. Figure  3 . ,  shows a t y p i c a l  

through t h e  P i t  and i t  a l s o  shows t h e  l o c a t i o n  of o r e  and waste areas. 

haul roads are cjesigned on a 10% grade .  O r i g i n a l l y  t h e  roads were designed t o  

t o  t h e  u l t i m a t e  bottom. As t h e  p i t  developed, t h e  sou th  w a l l  w a s  found t o  be  

relatively incompetent because pf major f a u l t s .  The p i t  was redesigned and a series of ' 

switch backs on t h e  h a u l  roads were put  i n  t o  r e l o c a t e  t h e  road system away from t h e  

South wall o f  t h e  Pjit. 

MINING EQUIPPENT : 

Exhaustive c o s t  s t u d i e s  were made w i t h  v a r i o u s  s:tze and type  o f  equipment t o  select  

the most product ive  and economic machines. D i e s e l  shove l s  and d r i l l s  were purchased t o  

obtain t h e  maximum m o b i l i t y  and f l e x i b i l i t y  i n  schedul ing product ion.  Although two 

larger shove l s  could have provided t h e  r equ l r ed  product ion ,  t h r e e  Bucyrus-Erie 88-B . 

shovels with 5 1 / 2  c:ubic yard  buckets  were s e l e c t e d .  

so as t o  achieve more unlform blending of o r e  from d i f f e r e n t  areas of t h e  p i t ,  and a 

greater f l e x i b i l i t y  i n  schedul ing product ion,  

Three smaller shove l s  were selected 

9 

Major minlng equipment is  as follows:- 

1 Bucyrus-Erie 45-1: Rotary D r i l l  
1 Gardner-Denver Air t rac  D r i l l  w i th  a PR123 3" D r i l l  

1 ' 1  Gardner-Denver 900 cfm Compressor 

3 

15 

Bucyrus-Erie 88-B Shovels w i t h  5 1 /2  cu. yd. bucket 

WABCO Haulpak Model 50 (Ton1 Rear Dump Trucks 

C a t e r p i l l a r  - 988 Front-end l o a d e r  w i th  6 1/4 cu 

, 

,1 buckex! 

1 

1 
1 

WABCO - 777 Grader 
C a t e r p i l l a r  - D8H Bulldozer  w i th  Ripper 
Komatsu - D8O Bul.ldozer 
C a t e r p i l l a r  - D4 Bulldozer .  % 

Rubber Ti red  D0ze.r - 'Michigan 180 

Sanding Truck - converted t o  Water Truck during summer, 
Mercury T-800. 
Fue l  Truck wi th  a 1500 Gal lon tank.  (G.M.C.) 
P 6 H Model 218-C Crane - 18 Ton capac i ty .  

. 
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I 

There i s  a w e l l  equipped shop on t h e  proper ty  where a l l  necessary  r e p a i r s  can be  

'made t o  any equipment. 

PIT DEVELOPNENT : 

Although t h e  J e r s e y  P i t  is designed f o r  an ove r -a l l  waste/ore  r a t i o  of 0.655/1, a 

major p o r t i o n  of t h i s  waste is concent ra ted  on t h e  upper benches. 

the d e s i r e d  o r e  product ion  a t  t h e  average p i t  g rade ,  : C t  has  been necessary  t o  schedule  

-production a t  a W/O r a t i o  of 2 / 1  o r  more f o r  t h e  first f e w  yea r s .  

system had t o  b e  designed so t h a t  ore product ion  could b e  obta ined  from lower benches 

while waste from t h e  t o p  benches is removed. 

I n  o rde r  t o  o b t a i n  

A temporary road  

Mining of o r e  and waste has  t o  be  c l o s e l y  

planned and t i g h t  schedules  have t o  be  maintained.  

As a r e s u l t ,  w e  expec t  that by the middle  of  1969, the  major tonnage of waste w i l l  

have been removed. A f t e r  t h i s  pe r iod  t h e  W/O r a t i o  w i l l  b e  0.25/1 o r  less. A t  t h a t  

time w e  p l a n  t o  u t i l i z e  t h e  extra c a p a c i t y  t o  s t r i p  o t h e r  proven o r e  zones,  such as 

the  Hues t i s  and Zona. 

DRILLING : 

'Primary d r i l l i n g  is done w i t h  t h e  45R Rotary D r i l l  d r i l l i n g  9 7/8" diameter  ho le s .  

33-Foot benches are d r i l l e d  with 40 f t . ,  h o l e s  g iv ing  a sub-grade of  7 feet .  

Je rsey  P i t  rock  is r e l a t i - v e l y  easy t.0 d r i l l .  

with steel tooth Tri-cone bits which are equipped with tungsten carbide buttons on the. 

outs ide  of  the s h i r t  t a i l s  f o r  gauge p r o t e c t i o n .  

The 

P r a c t i c a l l y  all d r i l l i n g  i s  c a r r i e d  o u t  

P e n e t r a t i o n  rates of 60 t o  80 feet 

per hour are achieved w i t h  t h e  average  a t  about 6 4  f e e t .  Holes are d r i l l e d  on a 

28t x 28' p a t t e r n  except  i n  t h e  v i c i n i t y  of t h e  P i t  walls where t h e  burden on t h e  h o l e  

is cu t  down almost t o  h a l f .  The l i g h t e r  burden permi ts  l i g h t e r  exp los ive  charge i n  

the h o l e  and thus  minimizes damage t o  t h e  p i t  wal ls ,  The p i t  w a l l s  are trimmed w i t h  

3" percuss ion  h o l e s ,  where needed. The h o l e s  are s t a g g e r e d  on succes ive  rows t o  avoid . 
toes between ho le s .  
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Experiments w i th  wider  p a t t e r n  d r i l l i n g  are  now i n  progress .  

with t h i s  burden bu t  t o  i n c r e a s e  t h e  spacing between h o l e s ,  

a t  t h e  bottom of t h e  D r i l l  stem is equipped wi th  a water s e p a r a t o r  f o r  w e t  d r i l l i n g ,  

Nonetheless w e  do not  f i n d  i t  necessary  t o  use  water f o r  d r i l l i n g  f o r  a major p a r t  o f  

the  time. 

problems . 

The Plans  are t o  keep 

The d r i l l  r eamer - s t ab i l i ze r  

Water is used f o r  d r i l l i n g  f n  summer when t h e  dry  weather c r e a t e s  dus t  

Ammonium-nitrate - f u e l  o i l  mix ture  2s used for b l a s t i n g  i n  a l l  h o l e s  except  i n  very 

wet ground, 

the f u e l  o i l  is c a r r i e d  on t h e  t r u c k  in s e p a r a t e  tanks  and is mixed as i t  is fed  i n t o  

The ANFO mix is suppl fed  by C . 1 . L .  at t h e  hole .  The ammonium nitrate and 

complete l e n g t h  of the h o l e ,  

, . -- 

'PIQURE 4 ,  Showing Drill h o l e  p a t t e r n  used f o r  t h e  f i r s t  Blast on 
4667-ft. Bench, 

r- 

, .  
, .  . I .  I . .  

I: I. . ,. 
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The h o l e s  are delayed away from an open f a c e  o r  broken rock ,  

t o  b l a s t  behind a p rev ious ly  broken muck p i l e  whenever p o s s i b l e ,  

several advantages;  

The u s u a l  p r a c t i c e  is 

This  method has  

(1) Better f ragmenta t ton  and less f l y  rock ,  

(2) There i s  little la te ra l  movement of t h e  broken material;  t h e  

rock remains e s s e n t i a l l y  i n  its o r i g i n a l  p o s i t i o n ,  avoiding 

mixing of o r e  and waste. 

(3) When shove l l ing ,  t h e  face o f  t h e  broken muck p i l e  remains 

n e a r l y  vertical;  t h u s ,  t h e  s o r t e r  knows a t  a l l  times where 

the face i s  in r e l a t i o n  t o  o r e  o r  w a s t e  ho le s .  . .  

E f f o r t  is made t o  pump o u t  t h e  water from t h e  w e t  h o l e s ,  i n s e r t  a p l a s t i c  l i n e r  and 

use ANFO f o r  t h e  exp los ive  charge,  Two submers ib le  e lectr ic  pumps wi th  an o v e r a l l  

diameter  of  5 3/8" (P rosse r  S e r i e s  13OO)'are used i n  tandem t o  pump ou t  t h e  ho le s .  

p o r t a b l e  g e n e r a t o r ,  the pumps and t h e  d i scha rge  hose  are c a r r i e d  on a pick-up t r u c k  

which is backed r i g h t  *up t o  t h e  h o l e  f o r  pumping. 

A . 

A p l a s t i c  l i n e r  i s  lowered i n t o  a 

ho le  as soon as i t  is pumped and t h e  ANFO charge is  loaded. 

w e t  and cannot be  pumped, i t  is  loaded w i t h  a m e t a l l i z e d  s l u r r y  (hydromex i n  8"dia. 

I f  t h e  h o l e  is excess ive ly  , 

c a r t r i d g e s ) ,  primed w i t h  a pentamex pr imer ,  

as ANFO, a l l  e f f o r t s  are made t o  keep t h e  hydromex consumption t o  t h e  minimum. 

Since  hydromex is almost 5 times as c o s t l y  

Generally we use very l i t t l e  of the metallized slurry during summer. In  the extreme' 

cold weather  during w i n t e r ,  pumping of h o l e s  is n o t  ve ry  p r a c t i c a l  and s l u r r i e s  have t o  

be used, 

provides  t h e  advantages of water proof  b l a s  t€ng ' agent  wtth comparable speed of de tona t ion  

A non-meta l l ized  s l u r r y ,  Hydromex - T3,  is now under t r i a l ,  Th i s  new s l u r r y  

a t  a lower c o s t .  

I GRADE CONTROL: 
I 

The average o r e  g rade  i n  t h e  J e r s e y  P i t  is 0,60% copper and t h e  c u t  o f f  . g rade  between 
I 

ore and waste is 0,35%,, With t h i s  c l o s e  margin between t h e  o r e  and t h e  waste  grade  i t  

I 
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is very  i m p o r t a n t . t o  e s t a b l i s h  a r e l i a b l e  method of  grade  c o n t r o l .  

f a c t o r s  form a b a s i s  f o r  t h i s  c o n t r o l :  

All of t h e  fo l lowing  

1. Geology is u t i l i z e d  i n  s e l e c t i v e  s o r t i n g  by p r e d i c i t i n g  t h e  

l o c a t i o n  of c o n t a c t s ,  dykes,  and waste  o r e  boundaries .  

2 , .  Represen ta t ive  samples are taken from t h e  b l a s t  h o l e  

c u t t i n g s .  These g rades  are marked on s t a k e s  loca t ed  on the. 

muck p i l e  w i t h  a p lane  t a b l e ,  Ore and waste areas are 

demarcated by d i f f e r e n t  coloured r ibbons .  

3. 
' 

The c u t t i n g s  are sampled w i t h  a 4" diameter  p i e c e  of i r o n  

pipe. '  A number of c u t s  are taken  from t h e  p i l e  of  d r i l l  

c u t t i n g s  a f t e r  t h e  c u t t i n g s  from t h e  sub-grade d r i l l i n g  

. .  

are pushed o f f .  

and then  r i f f l e d  t o  a (convenient s i z e  f o r  assaying.  

The c u t s  are combined t o  make one sample 

4.. I n  o rde r  t o  m h i m f z e  any l a t e ra l  movement of rock; b l a s t i n g  
9 

is done behind broken' muck as much as p o s s i b l e .  

5,  Personnel  is t r a i n e d  t o  v i s u a l l y  estimate t h e  v a l u e  of l o w  

g r a d e  o r e  b locks ,  ' 

The e f f e c t i v e n e s s  of this  method of g r a d e  c o n t r o l  is r e f l e c t e d  i n  a comparison of the 

repor t ed  sh ipping  g rade  and the m f l l  heads,  Th i s  is  g e n e r a l l y  w i t h i n  one pe rcen t  a t  

Bethlehem. 

EXCAVATING AND HAULING: - 

The broken muck i s  loaded by Bucyrus-Erie 88-B shovels equfpped wfth 5 1 / 2  yard  buckets .  

Two shovels work i n  each s h i f t  and are supplemented wi th  a C a t e r p i l l a r  988 f r o n t  end 

loade r ,  The loade r  is  used f o r  berm cleanup,  loading  i n  t i g h t  working areas and 

developing good shove l  f a c e s  af ter  b l a s t s ,  

An e x t r a  shove l  is a v a i l a b l e  i n  case of breakdowns of  t h e  scheduled shove l s  as w e l l  

I 

b 
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as dur ing  maintenance and se rv ice 'work .  The t h r e e  shovels are so  placed about t h e  p i t  

tha t .  l a r g e  moves f o r  t h e  shove l s  are g e n e r a l l y  no t  requi red .  

A l l  hau l ing  is  done wi th  a f l ee t  of  15 - 50 ton  Haulpak rear dukp t rucks .  A shovel  

g e n e r a l l y  works w i t h  4 t o  5 t r u c k s  and t h e  f r o n t  end loade r  wi th  two t o  t h r e e  depending 

on t h e  h a u l  d i s t a n c e ,  as w e l l  as t h e  speed of loading .  I d l e  time on equipment is c u t  

t o  a minimum and t h e  supe rv i so r s  pickups are a l l  r a d i o  equipped; t h e r e f o r e  a maximum 

m o b i l i t y  of t h e  equipment and ope ra t rons  can b e  rea:L€zed. 

About 10 t o  11 t r u c k s  work on any one s h i f t  and two normally s p a r e  u n i t s  are a v a i l a b l e  

if needed. The two o r  t h r e e  t r u c k s  are g e n e r a l l y  i n  f o r  s e r v i c i n g  and maintenance. As 

t h e  f lee t  works 24 hours a day, 7 days p e r  week, w e  f i n d  it e s s e n t i a l  t h a t  each u n i t  is 

se rv iced  once in a 24 hour per iod .  

PIT, DUMPS 6 ROAD MAINTENANCE: 
. .  , 

I n  o rde r  t o  o b t a i n  equipment e f f i c i e n c y  and low t f r e  I 

c o s t s ,  a l l  e f f o r t  is made t o  
main ta in  t h e  P i t  f l o o r s  and h a u l  roads  i n  a ffrst c l a s s ' s h a p e ,  A g r a d e r  is kept  on t h e  , .  , 

h a u l  roads  c o n s t a n t l y  along w i t h  f o u r  dozers ,  a packer ,  a water t ruck ,  and o t h e r  

s u b s i d i a r y  equipment needed t o  keep t h e  p € t  f l oo r s  and waste dumps i n  shape,  A rubber  

t i r e d  dozer  is used t o  g e t  a g r e a t e r  m o b i l t t y  i n  c leaning  up around shove l s  and moving 

between the va r ious  dump areas. 

REPAIRS & MAINTENANCE: 
. 

A heavy equipment maintenance shop equipped wl th  t h e  la tes t  type  of t o o l s  and equipment 

capable  of e f f e c t i n g  a l l  r e p a i r s  and complete overhaul  of any u n i t  on t h e  job, is 

a v a i l a b l e  a t  t h e  Mines i t e ,  Se rv ice  and r e p a i r  crews work around t h e  c lock  a l though 

major r e p a i r s  and overhaul  jobs are concent ra ted  during t h e  day sh i f t .  

All equipment is regular:ly s e r v i c e d  and is  thoroughly checked by mechanical crews 

according t o  a p r e v e n t a t i v e  maintenance schedule .  A 100% pe rcen t  working of  t h e  

scheduled ope ra t ions  is afmed f o r  and t o  d a t e  w e  have been s u c c e s s f u l  i n  obta in ing  t h i s  
4 
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The u l t i m a t e  test  of a commercial ope ra t ion  is i n  t h e  c o s t  of product ion.  

product ion  c o s t  a t  B(Pth1ehem are kept  i n  complete d e t a i l .  

each week and any v a r i a t i o n s  €n c o s t s  are analyzed t o  p o i n t  o u t  t h e  a r e a s  where. r e s u l t s  

Records of 

Estimates of c o s t  are made 

I might be improved. D i r e c t  c o s t s  of  mining pe r  ton moved, incl.uding t h c  chnrgc for an 

acce le ra t ed  d e p r e c i a t i o n  as w e l l  as reserve account t o  cover major maintenance c 0 6 t 6 ,  

range  between 24 - 26 cents pe r  t o n  w i t h  the fol lowing rough break-down. 

D r i l l i n g  - 1.5 c e n t s  
B las t ing  - 1.8 c e n t s  
Loading - 4.9 c e n t s  
Hauling -11.0 c e n t s  

P 3.8 c e n t s  
* * A  2.0 ' c e n t s  

TOTAL \25.0 Cents : 

P i t s ,  Dmps & Road Maintenance 
Superv is ion ,  Engineer ing,  Misc, 

A major p o r t i o n  of  the  waste is used t o  b u i l d  up t h e  t a i l i n g s  dam. This  extra h a u l  

I 
1 has  been es t imated  t o  c o s t  3.2 c e n t s  pe r  t o n  and fs inc luded  i n  our  mining c o s t .  
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