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1.0 INTRODUCTION 

SCOPE OF WORK 

M r .  C l i f f o r d  H. Frame, Chairman and Ch ie f  Execut ive O f f i c e r ,  

Curragh Resources Corporat ion Inc. (Curragh) commissioned 

K i l b o r n  Engineering (B. C.) Ltd., ( K i l b o r n )  t o  prepare a  

techn ica l  review o f  Cyprus A n v i l ' s  Faro P i t  min ing opera t ion  

i n  the  Yukon T e r r i t o r y  based upon the  bes t  and most c u r r e n t  

in fo rmat ion .  

Based upon the  assumed resumption o f  m in ing  and m i l l i n g  

operat ions i n  October, 1985 and A p r i l  , 1986 respec t i ve l y ,  

K i l b o r n  was requested t o  develop p r e l i m i n a r y  p roduc t ion  plans, 

c a p i t a l  and opera t ing  cos t  budgets and est imates o f  gross 

revenues. The s e n s i t i v i t y  o f  p ro jec ted  ope ra t i ng  earn ings t o  

v a r i a t i o n s  i n  t he  p r i n c i p a l  cos t  and p r i c e  va r i ab les  were t o  

be examined. 

Curragh i s  c u r r e n t l y  seeking prompt r e s o l u t i o n  o f  a  number o f  

issues which have a  s i g n i f i c a n t  i n f l u e n c e  on the  economics o f  

t h e  proposed operat ions.  Such i tems i nc lude  the  mode and c o s t  

o f  t r a n s p o r t a t i o n  systems, the  cos t  o f  e l e c t r i c a l  energy, and 

the  establ ishment  o f  s u i t a b l e  concentrate sa les cont rac ts .  

For t h e  purpose o f  t h i s  study, a l l  o f  t h e  above i tems a re  

assumed t o  be resolved. K i l  bo rn ' s  assumptions r e l a t i n g  t o  

each o f  these i tems are  c l e a r l y  def ined.  

A t  Curragh's request  the  Scope o f  t h i s  Report was conf ined t o  

opera t ion  o f  t he  Faro P i t .  However, a  b r i e f  rev iew of t h e  

Vangorda Plateau Deposits was a l s o  requested by Curragh t o  

i n d i c a t e  t h e  p o t e n t i a l  f o r  extending t h e  l i f e  o f  m in ing  

operat ions beyond the  Faro p i t .  



1.2 HISTORY OF PRODUCTION 

Cyprus Anv i l  Min ing Corporat ion (Cyprus A n v i l )  owns a la rge ,  

open-p i t  l e a d - z i n c - s i l v e r  mine near Faro, approximately 200 

k i lomet res  nor theas t  o f  Whitehorse i n  t h e  Yukon T e r r i t o r y  (see 

F igure  1.2-1). 

Fo l low ing  the  commencement of opera t ions  i n  1969, the  Anv i l  

operat ions assumed a p o s i t i o n  of prominence amongst t he  major  

wor ld  producers of l ead  and z i n c  concentrates. The i n i t i a l  

p l a n t  capac i ty  o f  5000 tonnes per  day was increased i n  1974 t o  

9300 tonnes per  day. Fu r the r  major m i l l  mod i f i ca t i ons  were 

c a r r i e d  ou t  i n  1980-81, p r i m a r i l y  t o  permi t  t he  a t ta inment  o f  

a  f i n e r  g r i n d  when m i l l i n g  ores f rom Grum and Vangorda 

Deposits which were acqui red i n  1979. Though the  design 

c r i t e r i a  f o r  the  m i l l  n i od i f i ca t i ons  were pred ica ted  upon the  

9300 tonnes pe r  day m i l l i n g  r a t e  a t  a  f i n e  g r ind ,  considerable 

f l e x i b i  1  i ty was incorpora ted  i n  t he  design t o  f a c i l  i t a t e  

a n t i c i p a t e d  increases i n  p roduc t ion  l e v e l s  i n  t he  f u t u r e .  

Table 1.2-1 summarizes the  p r i n c i p a l  p roduc t ion  c r i t e r i a  s ince  

1970. I t  should be noted t h a t  p roduc t ion  was adversely  

e f f e c t e d  i n  1976 by the  prolonged wi thdrawal  o f  serv ices  by 

unionized empl oyees. 

Cyprus Anv i l  c u r t a i l e d  p roduc t ion  i n  June, 1982 due t o  t he  

depressed s t a t e  o f  metal p r i ces .  

Open-pit waste s t r i p p i n g  operat ions commenced i n  June, 1983 i n  

accordance w i t h  the  terms o f  an agreement between Cyprus and 

t h e  Federal Government which prov ided f i n a n c i a l  ass is tance f o r  

t h i s  program. Approximately 9.7 m i l l i o n  bank cub ic  yards o f  

waste were removed du r i ng  the  pe r i od  June, 1983 t o  October, 

1984 a t  u n i t  cos ts  s u b s t a n t i a l l y  below planned values. 



I LOCATION PLAN I 
KOkWRk! ENGINEERING (RC) LTR 

C L I E N T :  CURRAGH RESOURCES CORP. P R O J E C T  N o :  
FARO, YUKON 3509-1 5 

APPROVED: DATE: 

A R E A  N O :  

DRAWING NO: 

FIGURE 1.2-1 

R E V .  N O  

A 



TABLE 1.2-1 

PRODUCTION STATISTICS 

Year 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

1979 

1980 

1981 

* 
BCY ** 
DMT 

Ore and 
Waste Mined 

BCY* (000) 

6,344 

7,006 

5,168 

5,570 

6,456 

5,677 

3,693 

8,500 

10,483 

8,121 

9,344 

11,357 

Ore M i l  l e d  
Dm** (000) 

1,779 

2,425 

2,636 

2,630 

2,654 

2,926 

1,520 

3,116 

3,280 

2,823 

2,825 

2,737 

- Bank Cubic Yards 

- Dry M e t r i c  Tonnes 

Concentrate 
Produced 
DMT (000) 

242 

389 

402 

425 

388 

411 

183 

358 

414 

368 

326 

3 13 

Unsuccessful labour  nego t i a t i ons  r e s u l t e d  i n  t h e  lock-ou t  o f  

a l l  Union employees i n  October, 1984. Subsequently, Cyprus 

Anv i l  announced i t s  i n t e n t i o n  t o  mothbal l  a l l  t h e  min ing 

equipment and f a c i l i t i e s  by August, 1985. The Company reached 

agreement w i t h  t h e  Union on the  terms o f  severance which 

app l i ed  t o  a l l  h o u r l y  r a t e d  employees. While t h e  two l o c a l s  

of Un i ted  Steelworkers o f  America main ta in  j u r i s d i c t i o n  i n  t h e  

area, Cyprus Anv i l  no longer  has any c o n t r a c t  w i t h  t h e  Union, 

n o r  does i t  employ any unionized personnel. 

The o r d e r l y  t e rm ina t i on  o f  o t h e r  s t a f f  members i s  proceeding 

and w i l l  be completed i n  August, 1985 a t  which t ime 



mothba l l i ng  a c t i v i t i e s  w i l l  be f i n i shed ,  bo th  a t  t h e  mine s i t e  

and t he  Town o f  Faro. 

HISTORY OF OWNERSHIP 

Cyprus Mines Corpora t ion  (Cyprus Mines) o f  Los Angeles, 

C a l i f o r n i a  j o i n e d  w i t h  Dynasty E x p l o r a t i o n  L td .  (Dynasty) i n  

l a t e  1965 t o  conduct e x p l o r a t i o n  a c t i v i t i e s  i n  t h e  Vangorda 

Creek area o f  t h e  A n v i l  Range. Upon t h e  success fu l  de l i nea -  

t i o n  o f  60 m i l l i o n  tonnes o f  l e a d - z i n c - s i l v e r  ore,  known as 

t he  Faro Deposi t ,  t h e  A n v i l  M in ing  Corpora t ion  Ltd.  was formed 

t o  complete t he  e x p l o r a t i o n  and development o f  these reserves,  

and t o  d i r e c t  t h e  des ign and c o n s t r u c t i o n  o f  m in ing  and 

m i  11 i n g  f a c i  1 i t i e s .  Cyprus Mines ma in ta ined  a  c o n t r o l  1  i n g  

i n t e r e s t  o f  approx imate ly  60 percen t  w i t h  Eynasty h o l d i n g  t h e  

remain ing shares i n  t h e  Company. 

An amalgamation o f  t h e  A n v i l  M in ing  Corpora t ion  L td .  and t h e  

Cyprus Mines Corpora t ion  took  p l ace  i n  1975 whereby t he  Cyprus 

A n v i l  M in ing  Corpora t ion  was formed, 63 percen t  owned by 

Cyprus M i  nes. 

I n  1979, Standard O i l  ( I nd iana )  bought Cyprus Mines, thereby 

a c q u i r i n g  t he  l a t t e r ' s  i n t e r e s t  i n  Cyprus A n v i l  Mines. 

Fo l l ow ing  unsuccessfu l  n e g o t i a t i o n s  between Amoco Cl inerals Co. 

(a  s u b s i d i a r y  o f  Standard O i l )  and t h e  Canadian Fore ign  

Investment Review Agency, Standard O i l  s o l d  i t s  i n t e r e s t  i n  

Cyprus A n v i l  i n  1981 t o  Hudson's Bay O i  1  and Gas, c o n t r o l  l e d  

by Cont inen ta l  O i l ,  based i n  Calgary,  A lbe r t a .  S h o r t l y  

t h e r e a f t e r ,  Dome Petroleum purchased Hudson ' s  Bay O i l  and Gas, 

thus  a c q u i r i n g  t h e  m a j o r i t y  i n t e r e s t  i n  Cyprus A n v i l .  

Dome Petroleum has p u b l i c l y  s t a t e d  i t s  w ish  t o  d i v e s t  i t s  

i n t e r e s t  i n  Cyprus A n v i l  M in ing  Corporat ion.  
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1.4 PROPERTY OWNERSHIP - ANVIL DISTRICT 

Cyprus A n v i l ' s  m i n e r a l  h o l d i n g s  i n  t h e  A n v i l  D i s t r i c t  a r e  

shown on t h e  D i s t r i c t  C la im Map, F i g u r e  3.1-1. 

The Faro Mine S i t e  Layout  shown i n  F i g u r e  1.4-1 i n d i c a t e s  t h e  

r e l a t i v e  1  o c a t i o n s  o f  t h e  Faro open-pi  t , t h e  c o n c e n t r a t o r ,  

s e r v i c e  b u i l d i n g s  and t h e  t a i l i n g s  impoundment ponds. 





2.0 SUMMARY 

2.1 INTRODUCTION 

Curragh proposes t o  resume operat ions a t  t he  Cyprus Anv i l  mine 

s i t e .  Ore w i l l  be mined from the  e x i s t i n g  Faro open-p i t  and 

processed a t  an average annual r a t e  o f  4.1 m i l l i o n  tonnes per  

yea r  t o  produce s e l e c t i v e  l ead  and z i n c  concentrates. 

The min ing c u t - o f f  grade w i l l  be 6.0 (Pb + Zn) percent.  Ores 

i n  excess o f  t h i s  grade w i  11 be de l  i ve red  t o  t he  m i  11. Ore o f  

grades between 4.0 and 6.0 (Pb + Zn) percent  w i l l  be del  i ve red  

t o  a  low-grade s t o c k p i l e .  Upon exhaust ion o f  the  high-grade 

ore, ma te r i a l  w i l l  be re lca imed f rom t h e  low-grade s t o c k p i l e  

t o  sus ta in  the  planned m i l l  p roduc t ion  ra te .  Based upon t h e  

c u r r e n t  25.1 m i l  1  i o n  tonnes o f  m in ing  reserves, t h e  Faro p i t  

and s t o c k p i l e  ores w i l l  be depleted by 1992. 

The p ro jec ted  produc t ion  and cos t  data f o r  the  opera t ion  are 

sumnarized i n  Table 2.1-1. 

Concurrent w i t h  these Faro p i t  operat ions,  d e t a i l e d  

engineer ing s tud ies  w i l l  be performed t o  assess the  economic 

v i a b i l i t y  o f  developing t h e  Vangorda Plateau Deposits. 

Subject  t o  t he  r e s u l t s  o f  t h i s  work t he  l i f e  o f  t h e  min ing 

opera t ion  cou ld  be extended s u b s t a n t i a l l y .  The cash ou t lays  

and r e t u r n s  expected f rom these f u t u r e  operat ions a re  n o t  

considered i n  t h i s  study. 



TABLE 2.1-1 

PRODUCTION AND COST FORECAST SUMMARY 

P i t  Ore DMT (000) 
Waste DMT (000) 
Tota l  DMT (000) 

NIL 3,829 5,591 5,153 6,350 2,855 NIL 
3,775 31,121 30,115 15,251 5,673 1,527 NIL 
3,775 34,950 35,706 20,404 12,023 4,382 NIL 

M i l l  - 
Ore Source --- High-Grade High-Grade High-Grade High-Grade High-Grade Low-Grade 

Feed - DMT (000) 
- %Pb 
- %Zn 
- Ag Oz/Tonne 

NIL 2,574 4,074 4,074 4,074 4,074 4,074 
NIL 3.32 3.83 3.21 3.21 2.58 1.88 
NIL 5.18 5.10 4.54 4.84 4.25 2.95 
NIL 15.24 18.10 16.49 16.89 15.98 20.09 

Lead Concentrate - Grade %Pb --- 60.18 61.60 62.48 61.57 61.66 61.83 
- Pb Received % - - - 83.49 85.42 85.19 85.65 84.11 80.73 
- Grade Ag Oz/Tonne --- 14.24 17.10 15.49 15.89 14.98 19.08 
- Ag Received % --- 58.15 60.00 60.00 60.00 59.27 58.00 

Zinc Concentrate - Grade %Zn --- 49.90 51.13 51.22 51.29 51.03 50.48 - Zn Received % - - - 82.52 84.71 84.63 85.39 84.32 82.83 

Concentrate Product ion - Pb DMT - - - 118,607 216,328 178,049 181,963 143,576 100,118 
- Zn DMT --- 220,608 344,189 305,813 328,465 286,361 197,263 
- Tota l  DMT - - - 339,215 560,517 483,862 510,428 429,937 297,381 

NIL 
NIL 
NIL 

Low-Grade 
and Oxide 



PRODUCTION AND COST FORECAST SUMMARY 

Operat ing Costs $(0001 

M i  ne $ 9,402 $ 34,089 $ 32,915 $ 23,757 $ 16,463 $ 9,162 $ 4,686 $ 2,544 
M i  11 1,288 21,698 27,616 27,426 27,416 28,250 29,403 20,399 
General and Admi n i  s t r a t i  ve 3,670 8,450 8,214 8,161 8,098 8,083 8,059 7,765 
Other 604 6,039 8,401 7,990 7,839 7,670 7,415 4,842 

Subtota l  $ 14,964 $ 70,276 $ 77,146 $ 67,334 $ 59,816 $ 53,165 $ 49,563 $ 35,550 

Transpor tat  i o n  
Treatment Charges 

TOTAL 

NIL 26,219 43,022 37,310 39,290 33,292 23,414 15,032 
NIL 69,848 114,246 99,122 104,902 88,917 61,456 39,973 

U n i t  Operat ing Cost/Tonne M i l l e d  $ N/A $ 64.62 $ 57.54 $ 50.02 $ 50.08 $ 43.05 $ 33.00 $ 41.90 

Cap i ta l  Cost $(000) $ 1,305 $ 5,942 $ 2,087 $ 1,147 $ 2,275 $ 1,932 $ 500 $ NIL 

KEY - 
High-Grade - +6 (Pb + Zn) Percent 
Low-Grade - 4 - 6 (Pb + Zn) Percent S t o c k p i l e  
Ox i de - Oxide S tockp i l e  



2.2 ASSUMPTIONS 

Curragh has adv ised K i l b o r n  t h a t  t h e  opening of  t h e  mine w i l l  

be con t i ngen t  upon t he  r e s o l u t i o n  o f  c e r t a i n  key issues; most 

no tab l y  t h e  cos ts  o f  power, t r a n s p o r t a t i o n  and labour .  I t  

w i l l  a l s o  be necessary t o  e s t a b l i s h  concen t ra te  sa les  

c o n t r a c t s  w i t h  dependable customers. I n  these ins tances  

Curragh has developed c o s t  l e v e l s  which must be achieved o r  

b e t t e r e d  i f  t h e  Company i s  t o  proceed w i t h  t h e  proposed 

ope ra t i ng  plans. K i l b o r n  has used these cos ts ,  which a r e  

i d e n t i f i e d  by an a s t e r i s k  i n  t h e  l i s t  o f  p r i n c i p a l  assumptions 

shown i n  Table 2.2-1. 

ANALYSIS OF RESULTS 

Table 2.3-5 i s  used t o  d e r i v e  t h e  t o t a l  c o s t  pe r  pound o f  

marketab le  l e a d  and z i n c  metal  produced. To c a l c u l a t e  t h i s  

va lue t h e  sum o f  t h e  Mining, M i l l i n g ,  General and 

Admin i s t r a t i ve ,  Town S i t e  and C a p i t a l  Costs i s  d i v i d e d  by t h e  

t o t a l  amount o f  payable l e a d  and z i n c  metal .  T ranspo r ta t i on  

and sme l t ing  charges a r e  a l l o c a t e d  t o  t he  r e s p e c t i v e  meta ls  t o  

compute a  t o t a l  c o s t  p e r  pound o f  payable meta l .  

The average cash cos ts  pe r  pound o f  l e a d  and z i n c  a re  lower  

than c u r r e n t  meta l  p r i ces .  The increases i n  cos ts  shown 

du r i ng  1991 and 1992 r e s u l t  f rom t h e  m i l l i n g  o f  t h e  low-grade 

and ox ide  s t o c k p i l e  ores. 

The u n i t  ope ra t i ng  costs ,  expressed as d o l l a r s  p e r  tonne 

m i l l e d ,  a re  shown i n  Table 2.3-6. The h i g h  s t r i p p i n g  r a t i o ,  

combined w i t h  t h e  low m i l l  throughput  i n  1986 r e s u l t  i n  h i g h  

min ing  u n i t  cos t s  i n  t h i s  year .  



TABLE 2.2-1 

PRINCIPAL ASSUMPTIONS 

I n f r a s t r u c t u r e  
* 

Power Cost - $ 0.04/kWhr * 
Transpor ta t ion  (Faro - Ship)  - $ 45.00/WMT fob  Vessel 

Faro Houses Sold t o  Employees 

Min ing 

Cut-Off  Grade 

Mine Devel opment 

M i l l i n g  

M i l l i n g  Rate 

* 
S t a f f  Sa la r i es  

De~art rnent  

M i  ne 

Mechanical 

M i  11 

Engineering 

Accounting 

Warehouse 

Personnel 

General Manager 

Environmental Contro l  

* 
Hour ly  Rates 

Proposed 

Fr inge B e n e f i t  

- 6.0 (Pb + Zn) Percent 
- Northwest t o  Southeast 

Weighted Average Loaded Sal a ry  
($/Year ) 

$ 60,000 

60,000 

60,000 

60,000 

55,000 

55,000 

55,000 

60,000 

55 ,GO0 

$ 10.00 t o  $15.50/Hour 

22.0 Percent 





CURRAGH RESOURCES CORPORATION 

TABLE 2.3-6 

Capital  Costs 
------------- 

Total  c a p i t a l  costs 
Operating Costs 
--------------- 

nine 
Hi 11 
Power 
Coal & f u e l  o i l  
General & admin is t ra t ion  
Land t ranspor t  $39/NHT Conc 
Por t  charges $6 /WHT Conc 
Sales expenses $2 IWHT Conc 
Ocean t ranspor t  $22.67/UHT 
Inbound F re igh t  $46.50/Tonne 

Total  operat ing cos ts  

MA 

N A 
N A 
N A 
N A 
N A 
NCI 
N A 
N A 
NCI 
N A 

N A 

1985 
---- 

0.000 

N A 

MCI 
NCI 
N A 
N A 
N A 
N A 
N A 
N A 
N A 
N A 

N A 

SUHHARY COST PER DHT FEED ( $/Tonne H i l l e d  I 

Tota l  
----- 

2.161 

7.03 

61.55 
84.91 
18.73 

4.78 
28.00 
54.32 
8.36 
2.79 

31.57 
3-65 

298.65 



The operating plans used in t h i s  Report do not necessarily 
represent the optimum economic conditions. I t  i s  necessary t o  
evaluate the effects  which changes in cut-off grade impart on 
the Project profi tabi l i ty .  In addition, the sequence i n  which 

ores are mi 1 led requires further examination. Studies 
conducted by others have been based upon the mil ling of oxide 
stockpile material, prior to  the processing of fresh pit-run 
ore. By so doing, some of the 'front-end' preproduction 
stripping costs may be deferred. On the other hand, the 
metallurgical problems associated with the processing of 
oxidized ore will be exacerbated i f  such material were 
processed using personnel inexperienced i n  the operation of 
the Cyprus Anvil f lotat ion c i rcu i t s .  

Consideration should be given in future to  means by which 
annual concentrate production rates may be rendered more 
uniform. By so doing, more ef f ic ien t  use of the concentrate 
transportation systems will be faci 1 i  tated. In addition, peak 
demands on the capacity of the existing concentrate dewatering 
c i rcu i t s  will be reduced. The concentrate production 
currently projected for  1987 will tax the existing c i r cu i t  
capabi l i t ies .  

The mine production rate  i s  reasonably close to  equipment 
design capacities given the availabil i ty of working space. 
However, the avai labi 1 i t y  of stockpi led low-grade and oxide 
ores provides an immediate source of mill feed in the unlikely 
event that  inadequate quantit ies of pit-run high-grade ore are  
available. 

The proposed manpower requirements, by area,  are  summarized in 
Table 2.3-7 .  



o
m

-
 

l
o

-
 

rn
 
s

p
 



CURRMH RESOURCES CORPORAT ION TBBLE 2.3-7 

HANPOWER SUHHAHY 

nine 
---- 

Staf f  
Technical 
Hour 1 y 

Staff  
Technical 
Hour 1 y 

6.k 4.-Faro 
----------- 

S t a f f  
Hour 1 y 

6.& A.-Yhi tehorse 

S t a f f  
Technical 
Hour 1 y 

Total  

S t a f f  
Technical 
Hour 1 y 





GEOLOGY AND ORE RESERVES 

The Faro Deposi t  i s  one o f  a  s e r i e s  o f  s t r a ta fo rm ,  s t ra tabound 

lead,  z i n c  depos i t s  l o c a t e d  i n  t h e  A n v i l  D i s t r i c t  (F i gu re  

3.1-1). To date, Faro i s  t h e  o n l y  depos i t  which has been 

mined. The o t h e r  depos i t s  w i t h i n  t h e  A n v i l  lead,  z i n c  and 

s i l v e r  D i s t r i c t  i n c l u d e  t he  Vangorda, Grum, Dy, and Swim, a l l  

o f  which c o n t a i n  s i g n i f i c a n t  l e a d  and z i n c  values. These 

depos i t s  o f f e r  t he  p o t e n t i a l  f o r  economic min ing  development 

upon t h e  exhaust ion o f  t h e  Faro p i t  reserves. 

3.2 GEOLOGICAL SETTING 

The A n v i l  Range i s  u n d e r l a i n  by sedimentary and v o l c a n i c  rocks  

o f  upper Precambrian t o  Mesozoic age. The rocks which a r e  o f  

most economic p o t e n t i a l  a r e  i n  t h e  M t .  Mye f o rma t i on  

(Hadrynian - 1 ower Cambrian) and Vangorda f o rma t i on  (1  ower 

Cambrian - E a r l y  Ordov ic ian)  on t h e  southwestern edge o f  t h e  

SelNyn Basin ad jacen t  t o  t h e  T i n t i n a  F a u l t  (F i gu re  3.2-1). 

The M t .  Mye f o rma t i on  c o n s i s t s  o f  ca lcarecus p h y l l i t e s ,  

g r a p h i t i c  p h y l l i t e s  and i n te rmed ia te  vo l can i cs  and t h e i r  

h i ghe r  grade metamorphic equ i va len t s .  Metamorphic g r a d i e n t  

increases t o  t h e  nor thwest  a long  t h e  t r e n d  o f  t h e  T i n t i n a  

Fau l t .  

Al though s i m i l a r  t o  t h e  M t .  Mye, t h e  Vangorda f o rma t i on  a l s o  

con ta ins  1  imey u n i t s ,  v o l c a n i c  tu f faceous rocks  and t h e i r  

metamorphic equ iva len ts .  

The t r a n s i t i o n  zone a t  t h e  base o f  t h e  Vangorda f o rma t i on  i s  

up t o  severa l  hundred metres i n  t h i ckness  and i s  marked by a  
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v a r i a b l e  g r a p h i t i c  p h y l l  i t e  u n i t  and s t r a t i f o r m e d  

l ead -z i nc - s i  1  v e r  deposi ts .  

There a r e  a t  l e a s t  5  per iods  o f  de fo rmat ion  which have 

a f f e c t e d  t h e  p e l i t i c  sediment i n  t h e  A n v i l  Range. Two ma jo r  

no r t heas t  t r e n d i n g  f a u l t s  c u t  across t h e  t r e n d  o f  t he  

m i n e r a l i z e d  deposi ts .  

3.3 HISTORY OF EXPLORATION 

M i n e r a l i z a t i o n  was f i r s t  d iscovered  i n  t h e  A n v i l  D i s t r i c t  i n  

1953 when sur face  showings were found i n  t h e  banks o f  Vangorda 

Creek. The depos i t  became known as t h e  Vangorda Deposi t .  

I n  t h e  196O8s, Dynasty Exp lo ra t i on  (Dynasty) conducted 

ex tens ive  e x p l o r a t i o n  a c t i v i t i e s  which cu lminated i n  t h e  

d iscovery  o f  t h e  Faro Deposi t .  A  j o i n t  ven tu re  agreement 

betwen Dynasty and Cyprus Mines r e s u l t e d  i n  t he  f o rma t i on  o f  

t he  Anvi 1  Corpora t ion  L im i ted .  Whi l e  f u r t h e r  e x p l o r a t i o n  

cont inued,  a  p roduc t ion  d e c i s i o n  was made t o  develop and mine 

t he  Faro Deposi t .  

The Grum Deposi t  was d iscovered  by t he  l a t e  Dr. Aaro Aho i n  

1973 w h i l e  Cyprus A n v i l  g e o l o g i s t s  f i r s t  i d e n t i f i e d  t h e  Dy i n  

To t he  present ,  t h e r e  have been 12 separate depos i t s  d i s -  

covered o f  which 5  con ta in  s i g n i f i c a n t  l e a d  and z i n c  va lues 

(F igu re  3.3-1). 

GEPOSIT GEOLOGY 

3.4.1 General 

The l e a d - z i n c - s i l v e r  depos i t s  o f  t h e  A n v i l  Range a r e  of t he  

sediment-hosted, s t r a t i f o r m ,  massive p y r i t i c  su lph ide  type. 
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The Faro Deposi t  occurs as a t h i c k  major  l ens  w i t h  several  

t h i n n e r  lenses stacked one above the  other .  The depos i t  i s  

approximately 1500 metres i n  leng th ,  400 metres i n  width. The 

ore  lenses are  approximately 35 metres t h i c k .  

The depos i t  occurs near t he  i n t e r f a c e  o f  t he  M t .  Mye and 

Vangorda format ions i n  assoc ia t i on  w i t h  g r a p h i t i c  p h y l l  i t e  

u n i t s .  The l o n g i t u d i n a l  sec t i on  through the  deposi t ,  shown as 

F igure 3.3-2, i s  the  i n t e r p r e t a t i o n  upon which the  T-3 ore 

reserves a re  based. The most recent  s tud ies  i n d i c a t e  minor  

f a u l t i n g  i n  t h e  Zone I 1 1  p o r t i o n  o f  t he  deposi t .  

3.4.2 Rock Types 

The ore  body 1 i e s  conformably w i t h i n  a reg iona l  b i o t i  te-musco- 

v i t e  s c h i s t  u n i t  o f  Cambrian age. Metamorphic rocks asso- 

c i a t e d  w i t h  t he  depos i t  i nc lude  the  fo l l ow ing :  

(a )  C a l c - S i l i c a t e  Gneiss 

A tough, hard b lock  gneiss which occurs approximately 80 

metres above the  ore  zone. 

E i o t i t e  Sch is t  

A dark brown homogeneous, f i n e l y  c r y s t a l  1 i ne, heavy 

f o l i a t e d  s c h i s t  which conta ins  va ry ing  p ropo r t i ons  o f  

muscovite and b i o t i t e .  The upper p o r t i o n s  conta in  

abundant s t a u r o l i t e  and bands o f  s o f t e r  g r a p h i t i c  sch i s t .  

Near the  ore  zone, s c h i s t  grades t o  muscovite s c h i s t  and 

s e r i c i t e  s c h i s t .  

( c )  Muscovite Sch i s t  

A s i l v e r  grey, f i n e  t o  coarse grained, s t r o n g l y  sch is tose  

rock which conta ins  abundant muscovite. F i n e r  g ra ined 



/ contact 

str ike s l i p  fault  

granodiori t e  and quartz monzoni t e  
AB = Anvil Bathol i th  OB = Orchay Batho 

EARN GROUP block shale, chert, cher t  pebble 

undif ferent iated Askin Group, S i lu r ian  and Devonian 

MENZIE CREEK FORMATION metabasalt frows 

normal fault  /BI axis  of  Anvil Arch 

thrust fault  f northeast edge of  
subbasin 

VANGORDA FORMATION calcareous phyll ite 
and equivalent ca lcs i l icates,  metabasite 

n MOUNT MYE FORMATION non calcareous 
p h y l l i t e  and sch is t  

undif ferent iated rocks southwest o f  Finlayson 
Lake f a u l t  zone includes rocks o f  Yukon *' Catoclastic complex, Tr iassic sedimentary rocks. ... .-.- 
ultramafic and mafic plutonic rocks and basalt  
and varicolored cher t  o f  Permian o r  Pennsylvanian 
Anvi l  Range Group 
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s e r i c i t e  s c h i s t  of s i m i l a r  composi t ion occurs w i t h  t h e  

muscovi te s c h i s t .  Extremely s o f t ,  a1 te red ,  s e r i c i  t i c  

zones up t o  one metre have been observed. 

( d )  Q u a r t z i t e  

A tough, hard  band between zero  and 4 metres t h i c k  bo th  

above and below t h e  o r e  zone. The q u a r t z i t e  i s  g e n e r a l l y  

w e l l - f o l i a t e d  due t o  t h e  presence o f  a l i g n e d  p h y l l o -  

s i l i c a t e  minera ls .  

There i s  a  coarse-gra ined ho rnb lende -b io t i t e  qua r t z  d i o r i t e  

i n t r u s i v e  i n  t h e  nor thwest  co rne r  o f  t h e  e x i s t i n g  p i t  and some 

dark  green d i o r i t e  dykes occur  i n  t h e  p i t  w a l l s .  A prominent 

qua r t z  f e l d s p a r  porphyry  dyke c u t s  th rough t h e  cen t re  p o r t i o n  

o f  t h e  depos i t .  

3.4.3 S t r u c t u r a l  Features 

S t r u c t u r a l  mapping of t h e  d e p o s i t  i n d i c a t e s  t h a t  t he  f o l  i a t i o n  

v a r i e s  cons iderab ly  due t o  t h e  presence o f  open f o l d s  and 

undu la t ions  w i t h i n  t he  s t r u c t u r e .  

F i ve  r e l a t i v e l y  c o n s i s t e n t  j o i n t  s e t s  occur  w i t h i n  t h e  

observed p i t  area. 

(a )  J o i n t  Set A 

J o i n t s  formed p a r a l l e l  t o  o r  s u b p a r a l l e l  t o  t h e  f o l i a t i o n  

composi t ional  l a y e r i n g .  

( b )  J o i n t  Set B 

J o i n t s  which s t r i k e  approx imate ly  eas t -nor theas t  t o  eas t  

and d i p  s t e e p l y  south. These j o i n t s  a r e  p a r t i c u l a r l y  



w e l l  developed i n  t h e  i n t r u s i v e  rocks  and a r e  p robab ly  

r e l a t e d  t o  t h e  emplacement o f  t h e  i n t r u s i v e  m a t e r i a l .  

( c )  J o i n t  Set  C 

J o i n t s  which s t r i k e  approx imate ly  southeast  t o  south and 

d i p  v e r t i c a l  t o  s u b v e r t i c a l .  These j o i n t s  a re  a l s o  we1 1 

developed i n  t h e  i n t r u s i v e  rocks and p robab ly  r e l a t e d  t o  

i n t r u s i o n .  

( d )  J o i n t  Set D 

J o i n t s  which s t r i k e  approx imate ly  eastwest and d i p  

s t e e p l y  nor th .  

( e )  J o i n t  Set E 

J o i n t s  which s t r i k e  approx imate ly  eas t -sou theas t  and d i p  

60 t o  70 degrees south. 

Most f a u l t s  i n  t h e  v i c i n i t y  o f  t h e  depos i t  a r e  s t e e p l y  d i p p i n g  

and occur  approx imate ly  para1 l e l  t o  j o i n t  sets ,  p a r t i c u l a r l y  

J o i n t  Set A. These f a u l t s  o f ten  extend ove r  30 metres and a r e  

accompanied by zones o f  ve ry  s o f t ,  f i n e - g r a i n e d  micacecus c l a y  

gouge o f  up t o  30 cen t imet res  wide. 

The most s i g n i f i c a n t  major  f a u l t  i s  t h e  Faro F a u l t  which 

appears t o  o f f s e t  t h e  south p a r t  of  t h e  o r e  body downwards 

approx in ia te ly  50 metres. Th i s  f a u l t  zone c o n s i s t s  o f  a  

conspicuous 1 t o  3 metre wide zone o f  ext remely  s o f t  and 

sheared g r a p h i t i c  s c h i s t .  The aforement ioned qua r t z  f e l d s p a r  

porphyry  dyke occurs ad jacen t  t o  t h i s  f a u l t .  

Several o t h e r  major  f a u l t s  have been i d e n t i f i e d  b u t  do n o t  

appear t o  be o f  major  importance. 



3.4.4 Minera l  i z a t i o n  

There a re  numerous su lph ide  l i t h o f a c i e s  which comprise t h e  

A n v i l  D i s t r i c t  depos i t s  and a r e  p resen t  w i t h i n  t h e  Faro 

Deposi t .  O f  cons iderab le  m e t a l l u r g i c a l  importance, these 

l i t h o f a c i e s  inc lude :  

Massive P y r i t i c  Sulphides ( U n i t  2E/4E) 

This  m a t e r i a l  i s  u s u a l l y  weakly f o l i a t e d  and/or l i n e a t e d ,  

massive p y r i t e  w i t h  l e s s e r  s p h a l e r i  t e  and galena. 

Sulphide con ten t  i s  from 80 t o  100 percen t  w i t h  accessory 

m ine ra l s  be ing  p y r r h o t i  t e ,  c h a l c o p y r i t e ,  magnet i te ,  

a rsenopyr i  t e  and marcasi t e .  Nonsul ph ide  m a t e r i a l  con- 

s i s t s  of  qua r t z  and/or b a r i t e  and/or carbonates. 

( b )  B a r i t i c  Massive P y r i t i c  Sulphides ( U n i t  26/46) 

Th is  m a t e r i a l  i s  s t r o n g l y  and t h i n l y  banded massive 

su l  ph ide /su l  phate rock  c o n s i s t i n g  o f  p y r i t e ,  galena, 

s p h a l e r i t e  and magnet i te  i n  a  gangue o f  b a r i t e  and 

carbonates. B a r i t e  con ten t  may be as h i g h  as 50 percent .  

Th is  m a t e r i a l  i s  u s u a l l y  of  10 t o  15 percen t  combined 

lead-z inc .  The s p h a l e r i t e  i s  c h a r a c t e r i s t i c a l l y  honey 

co loured  t o  l i g h t  brown. 

( c )  Carbonate-Bearing Massive P y r i t e  Sul phides ( U n i t  2K/4K) 

Th is  u n i t  i s  s i m i l a r  t o  massive su lph ides,  however, 

con ta ins  10 percen t  carbonate as i r r e g u l a r  b lebs  o r  

i n t e r s t i t i a l  gangue. 



( d )  P y r r h o t i t i c  Massive Sulph ide ( U n i t e  2H/4H) 

Th is  m a t e r i a l  i s  we1 1  - f o l i a t e d  p y r r h o t i  t e  w i t h  l e s s  than 

50 percen t  p y r i t e  w i t h  h i g h l y  v a r i a b l e  amounts o f  

s p h a l e r i t e  and galena. M i  no r  amounts o f  c h a l c o p y r i t e  a re  

c h a r a c t e r i s t i c  o f  t h i s  f a c i e s .  

I n  a d d i t i o n  t o  t h e  massive su lph ide  l i t h o f a c i e s  discussed 

t h e r e  a re  a  group o f  quar tzose d isseminate l i t h o f a c i e s  as 

f o l l o w s :  

( a )  Ribbon Banded, G r a p h i t i c ,  P y r i t i c  Q u a r t z i t e  ( U n i t  2A/4A) 

This  m a t e r i a l  i s  dark  g rey  t o  b lack ,  well-banded, 

su lph ide-bear ing  q u a r t z i t e .  Bands a r e  2  m i l l i m e t r e s  t o  2 

cen t imet res  t h i c k  and c o n s i s t  o f  carbonaceous p h y l l i t i c  

q u a r t z i t e  t o  s i l i c e o u s  p h y l l i t e ,  and l i g h t  grey, qua r t z -  

su l  phide. Sul ph ide con ten t  u s u a l l y  v a r i e s  between 10 t o  

30 percent .  

( b )  P y r i t i c  Q u a r t z i t e  ( U n i t s  4B, C, D/2B, C ,  D )  

These u n i t s  a re  l i g h t  grey,  moderately f o l i a t e d  micaceous 

q u a r t z i t e s  w i t h  h i g h l y  v a r i a b l e  base metal  and p y r i t e  

contents .  Sulph ide con ten t  i s  norma l l y  between 10 and 40 

percent .  

Post-metamorphic b recc ias  a r e  common i n  t h e  d isseminated 

su lph ide  1  i t h o f a c i e s .  Both w a l l  rocks and c e r t a i n  o r e  f a c i e s  

a r e  o v e r p r i n t e d  by a  prominent w h i t e  mica dominant a l t e r a t i o n  

assemblage. A t  Faro, a  cont inuous envelope o f  t h i s  l i t h o l o g y  

encloses t h e  e n t i r e  depos i t  w i t h  b e s t  development i n  t h e  

hanging w a l l  . 



3.5 ORE RESERVES 

3.5.1 Area Reserves and Resources 

Const ra ined by t h e  shor tage o f  t ime, K i l  bo rn  has n o t  v e r i f i e d  

t h e  Faro p i t  o r e  reserve  c a l c u l a t i o n s ,  b u t  has used t h e  

i n f o r m a t i o n  compi led i n  Cyprus A n v i l ' s  computer ized mine 

model. Nevertheless, K i  1 born  i s  s a t i s f i e d  t h a t  t h e  reserves  

have been c a l c u l a t e d  i n  accordance w i t h  sampling, assay ing and 

reserve  c a l c u l a t i o n  procedures which a r e  we1 1-proven and 

accepted i n  t h e  i n d u s t r y .  The c l ose  agreement achieved 

h i s t o r i c a l l y  between p r e d i c t e d  p l a n t  feed  grades, and those 

a c t u a l l y  r ece i ved  a t t e s t s  t o  t h e  v a l i d i t y  and t h e  accuracy o f  

t he  procedures used by Cyprus Anv i l .  

A summary o f  t he  A n v i l  D i s t r i c t  Reserves i s  shown i n  Table 

3.5-1. 

3.5.2 Faro Deposi t  - Min ing  Reserves 

The mineable o r e  reserve  remain ing i n  t h e  Faro open-p i t  i s  

23,763,000 tonnes con ta in ing ;  2.9 pe rcen t  lead,  4.4 percen t  

z i n c  and 36.3 grams pe r  tonne s i l v e r ,  a t  a c u t - o f f  grade o f  4 

percen t  combined l e a d  p l u s  z i nc .  Table 3.5-2 g i ves  t h e  

mineable reserves a t  a c u t - o f f  grade o f  4 percen t  combined 

l ead -z i nc  grade [4.0 (Pb + Zn) percen t ]  f o r  t h e  d i f f e r e n t  o r e  

types. The i n -p l ace  grades have been reduced by 5 percen t  t o  

conform w i t h  h i s t o r i c a l  r e s u l t s  i n  p roduc ing  mineable o r e  

reserves. Table 3.5-3 g i ves  t h e  mineable reserves a t  a 

c u t - o f f  grade o f  6 percen t  combined l ead -z i nc  grade. 



TABLE 3.5-1 

ANVIL DISTRICT GEOLOGICAL RESERVES AND GRADE 

Metal Content 

Geological  
Reserves Cut-Off Lead Zinc Copper S i l v e r  Gold 

Deposit  j '000) Tonnes (Pb + Zn)% % % -- % glmt g/mt 

Fa r o  - 
Proven - P i t  33,000 - - 3.0 4.6 0.16 35.7 0.16 

- Ramp 203 4 3.7 4.5 * 60.0 * 
Probable - Southwest 1,950 7 5.2 7.3 * * - - - 73.8 - 
TOTAL 35,153 3.1 4.7 0.16 38.0 0.18 

proven - 62-86 W 35,400 3 3.32 5.43 0.15 56.0 0.84 

Probable - 51-62 W 1,700 4 3.51 4.28 * * -- - 46.0' - 
TOTAL 37,100 3.33 5.38 0.15 55.5 0.84 

Possib le - 86-100 W 8,000 7 10.0 (Pb + Zn)% -- - - - - 

Vangorda 

Proven - 2 1.d-12 E 6,200 3 3.0 4.0 * 44.0 0.77 1 
- 12-28E 2,500 3 3.3 3.5 * 46.0 0.78 

Probable - 28-38 E 400 4 2.4 4.8 * - - 50.0 0.78 
TOTAL 9,100 3.1 3.9 * 45.0 0.78 

Probable - A2 13,612 7 5.9 6.1 0.14 86.0 1.06 

- A3 960 7 5.0 5.8 0.16 64.0 0.59 

- B2 6,487 7 4.9 8.1 - - 0.08 - 83.0 0.76 - 
TOTAL 21,059 5.5 6.7 0.12 84.0 0.95 

Swim - 
Probable 

*Grades E x i s t  b u t  have no t  been ca lcu la ted .  



TABLE 3.5-2 

FARO PIT MINEABLE ORE RESERVES 

CUT-OFF GRADE 4.0 (PB + ZN) PERCENT 

IN-SITU GRADES REDUCED BY 5.0 PERCENT 

Grade 

Ore Type Tonnage - % Pb % Zn Ag g/mt 

A 1,602,000 1.93 3.70 33.1 

BCD 5,467,000 2.43 3.91 35.1 

EC 2,651,000 2.73 4.26 32.0 

E F 10,970,OOG 3.06 4.49 32.8 

G 1,531,000 4.66 5.44 62.3 

H 1,542,000 3.68 5.07 50.0 

Mineable reserves f o r  a 6 percen t  combined l ead -z i nc  grade a re  

g iven  i n  Table 3.5-3. 

TABLE 3.5-3 

FARO PIT  MINEABLE ORE RESERVES 

CUT-OFF GRADE 6.0 (PB + ZN) PERCENT 

IN-SITU GRADES REDUCED BY 5.0* PERCENT 

Grade 

Ore Type Tonnage % Pb % Zn 

A 583,000 2.67 4.61 
6CD 3,419,000 2.83 4.41 
E C 1,753,000 3.12 4.99 
E F 8,509,000 3.34 4.99 

G 1,493,000 4.74 5.51 
H 1,423,000 3.83 5.24 

TOTAL 17,180,000 3.36 ---- 4.93 ---------- ---------- ---- ---- -- - - 
* 

The above does n o t  i n c l u d e  t h e  ramp zone. 



I n  a d d i t i o n  t o  t h e  open-p i t  reserves, t he re  a re  a d d i t i o n a l  

geo log ica l  reserves which can be mined by underground methods 

a f t e r  complet ion o f  open-pi t mining. These reserves a re  

approximately 2,000,000 tonnes conta in ing;  4.70 percent  lead, 

7.55 percent  z inc ,  and 71 grams per  tonne s i l v e r ,  us ing  a  

cu t -o f f  grade of 7.0 (Pb + Zn) percent.  There are  

approximately 3 t o  4 m i l l i o n  tonnes o f  o re  i n  t he  nor theas t  

sec to r  of t h e  p i t  which w i l l  be i n v e s t i g a t e d  l a t e r .  

Reserve Ca lcu la t ions  - Source o f  Data 

The reserve est imates used f o r  K i l b o r n ' s  mine p lann ing  

purposes are obta ined f rom Cyprus Anvi 1  ' s  computerized data 

base. 

Using the  Mintec model l i n g  program Cyprus Anv i l  has developed 

3  mine models. I n  add i t i on ,  a  hand c a l c u l a t e d  model based 

upon geo log ica l  sec t ions  has been prepared. The p r i n c i p a l  

fea tures  o f  each model a re  h i g h l i g h t e d  i n  Table 3.5-4. 

TABLE 3.5-4 

FAR0 PIT MIME MODELS 

Model 
Designat ion P r i n c i p a l  Features 

F- 3 Computer b lock  model; complete remaining 

reserves, l a t e s t  d r i l l i n g  inc luded i n  model i s  

1981, no geo log ica l  c o n t r o l  i n  i n t e r p o l a t i o n ,  

used by Pincock, A1 1 en and Hol t. 

Computer b l  ock model ; complete remaining 

reserves, l a t e s t  d r i l l i n g  inc luded i n  model i s  

1981, geo log ica l  c o n t r o l  on i n t e r p o l a t i o n ,  

improvement on F-3 Model, used by K i lborn .  



Model 
Designation Principal Features 

F-4 Computer block model; incomplete, only southern 

half of remaining reserves, l a t e s t  d r i l l  ing 

included in model i s  1982, geological control 

on interpolation, superior modeling technique 

to  F-3 and T-3 Models. 

'Hand calculated' section model ; complete 

remaining reserves, l a t e s t  dri 11 ing included 

1984, geological control in interpolation. 

Kilborn has elected to  use the T-3 Model since i t  i s  the only 

program which encompasses most of the remaining reserves and 

imposes geological constraints on the process of 

interpolation. The F-3 Model does not incorporate such 

geologic controls. 

The F-4 Model i s  a t  present incomplete and therefore, of no 

immediate value to th i s  study. This Model should be completed 

and used in l a t e r  work when i t  i s  available. While the hand 

calculated model includes a l l  the recent d r i l l  ing resu l t s ,  the 

data i s  not in a format which could be used to  meet Kilborn's 

requirements. I t  i s  noted that  the results of the 1982, 1983 

and 1984 diamond d r i l l  programs did not materially a f fec t  the 

total  ore reserve inventory. 

3.5.4 Method of Calculation for  T-3 Model 

The dr i l l ing  grid over the Faro Deposit i s  rotated 45 degrees 

t o  north-south with section l ines 140 fee t  apart running close 

to  s t r ike  and dip direction of the ore body. Diamond d r i l l  

hole ( D D H )  spacing varies over the deposit from a close of 140 

fee t  to  a maximum of 280 fee t .  



Many d r i l l  ho les have been surveyed w i t h  a  Sperry-Sun s i n g l e  

shot  camera t o  determine t h e i r  down h o l e  paths. Diamond d r i l l  

co re  recove r i es  have averaged 95 percen t  i n  t h e  m i n e r a l i z e d  

zone. Samples o f  core, approx imate ly  1.5 metres i n  leng th ,  

a re  examined and logged f o r  s t r u c t u r e  and 1  i t h o l o g y .  

The geo log i ca l  i n t e r p r e t a t i o n  o f  t h e  depos i t  has been m o d i f i e d  

s i nce  p repa ra t i on  o f  t h e  T-3 Model. These m o d i f i c a t i o n s  a r e  

be ing  used t o  develop t he  F-4 Model. 

The T-3 Model i nco rpo ra tes  6 d i f f e r e n t  o r e  rock  types w i t h  

r espec t i ve  s t a t i s t i c a l l y  determined average d e n s i t i e s .  DDH 

da ta  i s  composited over  20- foo t  bench i n t e r v a l s  u s i n g  sample 

l e n g t h  and d e n s i t y  we igh t ing .  DDH composites a r e  assigned 

predomi nan t geology codes. 

The i n t e r p o l a t i o n  method used i s  an e l l i p t i c a l  i n v e r s e  

d i s tance  squared method r e q u i r i n g  matching o f  DDH composite 

geology codes t o  t h e  b l ock  geology codes. The b l o c k  s i z e  

c a r r i e d  i n  t he  model i s  50 f e e t  by 50 f e e t  by 20 f e e t  h igh.  

I n  some cases b l ocks  a re  n o t  assigned a  grade i n  t h e  f i r s t  

pass i n t e r p o l a t i o n  because no matching geology codes a r e  

l oca ted  i n  t he  search area. I n  those cases, a  second pass i s  

made w i t h  r e l axed  matching r u l e s  i n  o r d e r  t o  ass ign  grades t o  

these b locks .  

Th is  o v e r a l l  process g i ves  a  r e a l i s t i c  assignment o f  grade 

accord ing t o  o r e  t ype  and i s  a  d e f i n i t e  improvement ove r  t h e  

F-3 model ing process (The F-4 i n t e r p o l a t i o n  method i s  a  

f u r t h e r  improvement on t h e  T-3 method.) 

The T-3 Model a t  t h i s  t ime  p rov ides  t h e  most comprehensive 

es t imates  o f  t h e  remain ing reserves.  Grade es t imates  f r om t h e  

F-3 and T-3 Models a re  norma l l y  reduced by  5 percen t  o f  t h e i r  

va lue by Cyprus A n v i l  t o  compensate f o r  h i s t o r i c a l l y  



determined d i f f e r e n c e s  between model grades and a c t u a l  mi 1  1  

feed  assays. 

3.5.5 Reserve A c c o u n t a b i l i t y  

Comparisons o f  model reserve  es t imates  t o  p a s t  p roduc t i on  da ta  

a re  g e n e r a l l y  t he  b e s t  methods o f  e s t i m a t i n g  t h e  r e l i a b i l i t y  

o f  o r e  reserve models. S ince p a s t  p roduc t i on  data has o n l y  

been compared t o  t h e  F-3 Model i t  was necessary t o  compare t h e  

T-3 t o  t he  F-3 Model. 

The T-3 Model i s  compared w i t h  t h e  F-3 Model i n  Table 3.5-5. 

The F-3 Model p r e d i c t e d  r e s u l t s  a r e  compared w i t h  t h e  a c t u a l  

1980 and 1981 measured va lues i n  Tables 3.5-6 and 3.5-7, 

r e s p e c t i v e l y .  

The p roduc t ion ,  i n  fu tu re ,  w i l l  be f rom Zone 3  which appears 

t o  be a downfaul ted p o r t i o n  o f  Zone 1. Tables 3.5-8 and 3.5-9 

show comparisons between i n - s i t u  T-3 reserves  and b l a s t h o l e  

grades on a  se lec ted  area o f  120 metres by 140 metres on t h r e e  

benches i n  Zone One. 

A f u r t h e r  comparison o f  t h e  F-4 arid T-3 Models i s  g i ven  i n  

Table 3.5-10. 

These comparisons i n d i c a t e  t h a t  t h e  T-3, F-3 and F-4 Models 

a r e  comparable w i t h i n  normal o r e  reserve  e s t i m a t i n g  accuracy. 

The F-3 Model i s  s l i g h t l y  b iased  above a c t u a l  m i l l  f eed  grades 

b u t  w i t h  5.0 percen t  adjustment,  p rov ides  t h e  b a s i s  f o r  

meaningful  depos i t  grade p r e d i c t i o n s .  The Models a r e  

comparable t o  b l  as tho l  e  d r i  11 i n g  resu l  t s  and, t he re fo re ,  a r e  

s u i t a b l e  f o r  q u a r t e r l y  p roduc t i on  p r o j e c t i o n s .  



Model 

TABLE 3.5-5 

T-3/F-3 MODEL COMPARISON 

OPEN-PIT MINEABLE RESERVES 

CUT-OFF GRADE 6.0 (PB + ZN) PERCENT 

Tonnage 
DMT ( ' 0 0 0 )  % Pb % Zn 

F- 3 
(Minus 5 Percent  
O f f  Grades) 18,445* 3.3 4.8 39.8 

(Minus 5 Percent  
O f f  Grades) 17,180** 3.3 4.9 39.9 

Percent Var iance 

( x 100) 

Both t h e  F-3 and T-3 Models c r e a t e  'unknown' tonnage which r e f e r s  t o  

tonnage g e o l o g i c a l l y  i n t e r p r e t e d  t o  be su lph ide-bear ing ,  however, no t  

ass igned grades i n  i n t e r p o l a t i o n .  

* 
The F-3 Model es t ima te  does n o t  i n c l u d e  126,000 DMT o f  'unknown' 

tonnage. 

** 
The T-3 Model es t ima te  does n o t  i n c l u d e  563,000 DMT o f  'unknown' 

tonnage. 

I n  genera l ,  t he  T-3 Model es t imates  lower  tonnage s i m i l a r  o r  s l i g h t l y  

h i ghe r  grades. 



Model 

TABLE 3.5-6 

MODEL F-3 

1981 PRODUCTION COMPARISON 

Tonnage Ag 
DMT ( ' 0 0 0 )  % Pb % Zn g/mt 

F-3 (Unadjusted) 2931 3.0 5 .1  35.1 

B l  a s t h o l  es (BH) 2747 3.0 4.8 40.3 

M e t a l l u r g i c a l  Balance 
( M u  2703 2.9 4.9 34.3 

Percent  Var iance 
F-3 Versus BH 

Percent  Var iance 
F-3 Versus MB 

Sources o f  p roduc t i on  f o r  1981 were f rom Zone 2 u n t i l  May and f r om t h e  

main d e p o s i t  f o r  t h e  remainder o f  t h e  year .  



-- -- -- 

3- 17 

TABLE 3.5-7 

MODEL F-3 

1980 PRODUCTION COMPARISON 

Tonnage &I 
Model DMT ( ' 0 0 0 )  % Pb % Zn g/mt 

F-3 (Unadjusted)  3096 3.0 4.6 43.7 

B l  a s t h o l  es (BH) 3043 2.9 4.4 44.2 

Metal  l u r g i c a l  Balance 
(MB) 2825 3.0 4.5 42.5 

Percent  Var iance 
F-3 Versus BH 

{w, x 100) 1.7 3.3 4.3 -1.1 

Percen t  Var iance 
F-3 Versus MB 

{- x 100) 8.8 0 2.2 2.7 

Source o f  p r o d u c t i o n  f o r  1980 was m a i n l y  f r o m  Zone 2. 

KO LBORN 

- 



TABLE 3.5-8 

IN-SITU T-3/BLASTHOLE GRADE COMPARISON ZONE ONE 

CUT-OFF GRADE 4.0 (PB + ZN) PERCENT 

Mode 1 

T-3 (Unadjusted) 

Tonnage 
DMT ( ' 000) % Pb 

1273 2.66 

Bl  as tho les  (BH) 126 1 2.64 

Percent Var iance 
T-3 Versus BH 

{ (  x 100) 

TABLE 3.5-9 -- 

IN-SITU T-3/BLASTHOLE GRADE COMPARISON ZONE ONE 

CUT-OFF GRADE 6.0 (PB + ZN) PERCENT 

Model 

T-3 (Unadjusted) 

B las tho les  (BH) 

Percent Variance 
T-3 Versus BH 

Tonnage 
DMT ( ' 0 0 0 )  % Pb % Zn 



TABLE 3.5-10 

F-4/T-3 COMPARISON 

SOUTHERN AREA OF ORE BODY 

CUT-OFF GRADE 4.0 (PB + ZN) PERCENT 

Model 

F-4 

Percent  Var iance 
T-3 Versus F-4 

Tonnage 
DMT ( ' 0 0 0 )  % Pb 



3.5.6 Recent D r i  11 i n g  

A t o t a l  of 78 holes have been d r i l l e d  i n  t he  Faro Deposit  

s ince  complet ion o f  t h e  T-3 Model. The F-4 Model incorpora tes  

t h e  28 holes d r i l l e d  i n  1982. Table 3.5-10 g ives  a comparison 

o f  T-3 and F-4 Models. The r e s u l t s  o f  t h e  d r i l l i n g  do n o t  

m a t e r i a l l y  change t h e  reserve. The 22 d r i l l  ho les i n  1983 are 

ou ts ide  the  p i t  l i m i t s  and o n l y  a f f e c t  underground reserves. 

The 28 d r i l l  ho les i n  1984 had g iven 1 i t t l e  change as shown i n  

Table 3.5-11. 

TABLE 3.5-11 

DOME MODEL BEFORE AND AFTER 1984 DRILLING 

OPEN-PIT IN-PLACE RESERVES 

Model 

CUT-OFF GRADE 4.0 (PB + ZN) PERCENT 

Tonnage 
DMT ( ' 000 )  % Pb % Zn 

Dome Model Before 
1984 D r i l l i n g  (DB) 
(Unadjusted) 22,738 3.2 4.9 40.8 

Dome Model A f t e r  - .  - - 

1984 D r i l l i n g  (AD) 
(Unadjusted) 

Percent Variance 

Based on t h i s  in fo rmat ion ,  t h e  1984 d r i l l i n g  i n d i c a t e s  a s l i g h t  decrease 

i n  tonnage and s i m i l a r  o v e r a l l  grades. 





4.0 MINING 

4.1 GENERAL 

Open-pit m in ing  o f  t he  Faro p i t  commenced i n  1969 and 

cont inued u n t i l  cessat ion o f  m i l l i n g  i n  June, 1982. Waste 

s t r i p p i n g  was c a r r i e d  o u t  between June, 1983 and October, 1984 

du r i ng  which t ime approximately 19.8 m i l l i o n  tonnes o f  waste 

were moved. A l l  h o u r l y  p a i d  personnel were terminated as o f  

June 30th, 1985. 

The remaining mineable reserves w i t h i n  t h e  Faro p i t  a t  a 

c u t - o f f  grade o f  6.0 (Pb + Zn) percent  are: 

(a)  Open-Pi t Ore - 17,180,000 Tonnes; 

- 3.36 Percent Lead; 

- 4.93 Percent Zinc; 

- 40.0 Grams/Tonne S i l v e r ;  

( b )  Low-Grade Minera l  i z a t i o n  - 6,602,000 Tonnes; 

- 1.98 Percent Lead; 

- 3 . 1 1 P e r c e n t Z i n c ;  

- 27.9 Grams/Tonne S i l v e r ;  

(c  ) Waste - 87,498,000 Tonnes. 

The Cyprus Anv i l  Min ing Engineering Group have developed a 

4-phase min ing  p lan  f o r  t he  depos i t  which has been used as a 

bas i s  f o r  K i l b o r n ' s  work and should be reviewed be fore  

p roduc t ion  commences. 

The p lann ing  and schedul ing of t h e  open-p i t  i s  one workable 

approach. There a re  d e f i n i t e  improvements which can be 

obta ined by f u r t h e r  eva lua t i on  and m o d i f i c a t i o n s  t o  t he  

u l t i m a t e  p i t  design, bench he igh ts ,  m in ing  phases, p i t  access 

ramps, waste dumps and ma te r i a l  movement schedules. These 



have not been investigated in any depth due to  time 

const ra ints .  

4 . 2  MINING CRITERIA 

The mining portion i s  based on the following c r i t e r i a :  

( a )  Material In-Place Specific Gravit ies 

Waste Rock - Type 1D - 2.60 

- Type 3D - 2.75 

- Type 3DBX - 2.71 

Average - 2.70 

Ore (All Types) - 3.93 

( b )  Swell Factor 

P i t  Material 

( c )  Bench Heights 

Waste 

Ore 

- 12.12Metres 
- 6.06 Metres 

( d )  P i t  Slope Geometry - Current practice 

. . 
( e )  Dril l ing L I ~ C  < , . , : i ig  - Current pract ice  

( f )  Loading - Operation of a l l  shovels t o  

capacity unti 1 s t r ipping i s  

advanced su f f i c i en t l y  t o  

permanently reduce shovel 

usage. 



(g) Haulage 

E DESIGN 

M a t e r i a l  D e s c r i p t i o n  

- Operate R170 Trucks on 

waste, h a u l i n g  f rom 2  

shovels l o c a t e d  on h i g h e r  

benches i n  t h e  p i t .  

Operate 120C t r u c k s  on o r e  

and waste f rom lower  

shovels i n  t h e  p i t .  

Schedule 7 - R170 u n i t s  and 

then a l l  120C u n i t s  

necessary t o  meet haulage 

requ i remen t s  . 

The waste m a t e r i a l  w i t h i n  t h e  con f i nes  o f  t h e  u l t i m a t e  open- 

p i t  c o n s i s t s  o f  an assemblage o f  gneiss,  s c h i s t s ,  q u a r t z i t e  

and metamorphic rocks w i t h  a  m inor  amount o f  qua r t z  d i o r i t e  

and d i o r i t e  i n t r u s i v e s  which fo rm t h e  m a j o r i t y  o f  t h e  over -  

burden and 6 su lph ide  m i n e r a l i z e d  f a c i e s  which may o r  may n o t  

be o re  s u b j e c t  t o  t h e  l e a d  and z i n c  con ten t .  

Hardness and i n -p l ace  d e n s i t y  o f  t h e  va r i ous  m a t e r i a l s  a r e  

va r i ab le .  

4.3.2 P i t  Slope Design 

P i t  s lopes a t  t h e  Faro p i t  a re  based on a  Geotechnical  Study 

undertaken by D. R. P i t eau  81 Associates Ltd., Geotechnical  

Consultants,  dated January, 1976. Th is  eva l  u a t i o n  was based 

on d e t a i l e d  s t r u c t u r a l  mapping o f  a l l  access ib l e  benches on 

t h e  eas t  s i d e  o f  t h e  p i t .  T h e i r  recommendations a r e  shown i n  

Table X I  excerpted f rom t h e i r  Report. 



TABLE X I  

SLOPE DESIGN RECOMMENDATIONS 

'Excerpt  from D. R. P i teau & Associates Ltd.  Report '  

Recommended Bench Desi 
Recommended Overa l l  Slope Design f o r  40-Foot High Bench 

D ~ D  o f  
F ina l  Slope ~ a i i u r e  Berm Width 

Plane (Feet)  
Without Considered B a t t e r  Hiqh High 

Design Ground- 
Sector Water Dewatered 

A 

B 

C 

D 
(Nor th)  

D 
(South) 

E 

F 

G 

N/A Not Avai 1 ab le  

Contro l  f o r  Bench Face ~ r o h d -  
B l a s t i n g  Design Angle Water 

35" - 37" 53" 70" 343 

35" - 37" 49' - 75" 70" 39 

35" - 37" 49" - 75" 70" 343 

35" - 37" - 70" 353 



E x i s t i n g  p lans a re  based on f i n a l  s lopes approximating t h e  

average f o r  h igh  groundwater and dewatered cond i t i ons  assuming 

c o n t r o l l e d  b l a s t i n g  on the  f i n a l  p i t  wa l l .  To achieve these 

slopes water c o n t r o l  measures and b l a s t i n g  c o n t r o l  w i l l  be 

requi red,  

4.4 MINING PLAN 

4.4.1 Concept 

The Faro p i t  w i l l  be mined i n  4 main phases f rom nor thwest  t o  

southeast. An a d d i t i o n a l  subphase a t  t h e  southern end o f  t h e  

p i t  w i l l  be mined soon a f t e r  commencement o f  m in ing  

a c t i v i t i e s .  

S t r i p p i n g  operat ions w i  11 commence w i t h  one shovel opera t ing  

i n  November, 1985 and increase t o  opera t ion  o f  a l l  shovels by 

February, 1986. A l l  shovels w i l l  be used u n t i l  the  end o f  

1987 a f t e r  which t ime they w i l l  be operated on a d im in i sh ing  

sca le  as s t r i p p i n g  requirements a re  reduced. 

A11 ma te r i a l  having a combined grade above 6.0 (Pb + Zn) 

percent w i l l  be d e l i v e r e d  t o  t he  c rusher  o r  t o  temporary 

s t o c k p i l e s  near t he  crusher.  Ma te r i a l  w i t h  grades between 4.0 

and 6.0 (Pb + Zn) percent  w i l l  be s t o c k p i l e d  and t r e a t e d  a f t e r  

open-pi t min ing  i s  complete. 

The mine w i l l  operate as an i n t e g r a t e d  Department con ta in ing  

a1 1 func t i ons  associated w i t h  in in ing , i n c l u d i n g  Mine 

Operation, Mine Equipment Maintenance, Mine Engineering and 

Geology. The normal work s h i f t  w i l l  be 12 hours on produc t ion  

and maintenance. The mine w i l l  operate 24 hours per  day, 7 

days per  week. Operat ing and Maintenance Crews w i l l  work an 

8-day cyc le  o f  4 days o f  12-hour s h i f t s  f o l l owed  by 4 days 

off. 



Mining Plan Desc r ip t i on  

Phases (F igure  4.4-1) 

The Faro open-pi t  has been mined ou t  northwest o f  the  

Faro Fau l t .  The l o n g i t u d i n a l  sec t i on  shows the  remaining 

p o r t i o n  o f  the  open-pi t  which w i l l  be mined. Phases BJ, 

A, B, C and D a re  shown, as are the  po r t i ons  which w i l l  

be mined i n  each t ime period. The drawings associated 

w i t h  each t ime pe r iod  show major ramps as they e x i s t  a t  

t he  end o f  the  t ime per iod.  

K i  1  born has used Cyprus Anvi 1  ' s  phase development which, 

wh i l e  workable, does n o t  necessar i l y  c o n s t i t u t e  the 

optimum mining plan. 

Table 4.4-1 i n d i c a t e s  the  ma te r ia l  movement by t ime 

p e r i  od . 

Current Condi t ion (F igure  4.4-2) 

The Faro open-pit ,  a t  the  present  t ime, has been 

s t r ipped,  almost completely, t o  t he  u l t i m a t e  p i t  l imi  t s  

on the  3910 bench and the re  i s  ex tens ive  s t r i p p i n g  o f  t h e  

p i t  on the  3870 bench. 

Mining P r i o r  t o  M i l l  S ta r t -Ue (F igure  4.4-3) 

The p lan  i s  t o  successively  b r i n g  i n t o  opera t ion  a l l  

shovels which a re  now on the  proper ty .  During the  

preproduct ion per iod,  Phase A w i l l  be s t r i p p e d  t o  3750 

bench and s t r i p p i l q  w i l l  have progressed approximately 

h a l f  o f  bench 3710. A t o t a l  of 12,328,000 tonnes of 

waste w i l l  be removed p r i o r  t o  m i l l  s ta r t -up .  
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Per iod  

1985 - 
October 

November 

Decembe r 

TOTAL - 1985 

1986 - 
January 

February 

March 

Ap r i  1 

May 
June 

J u l y  

August 

September 

October 

November 

December 

TOTAL - 1986 

1987 - 
1988 - 
1989 - 
1990 - 

Ore - 

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

--- 
--- 

19 

168 

192 

219 

295 

3 10 

363 

346 

335 

346 

2,593 

4,074 

4,074 

4,074 

2,361 

TOTAL FROM PIT  17,176 ------ ------ 

TABLE 4.4-1 

OPEN-PIT MINING SCHEDULE 

(QUANTITIES - (000) TONNES 

Waste 

- - - 
1,125 

2,650 

3,775 

3,000 

2,646 

2,907 

2,618 

2,619 

2,288 

2,412 

2,045 

2,092 

2,598 

2,355 

2,250 

29,830 

28,529 

14,123 

3,295 

1,010 

80,562 ------ ------ 

To ta l  

- - - 
1,125 

2,650 

3,775 

3,000 

2,646 

2,933 

2,863 

2,990 

2,943 

3,037 

3,043 

2,977 

2,993 

2,929 

2,596 

34,950 

35,706 

20,404 

12,023 

4,382 

111,240 ------- ------- 

S t r i p p i n g  
Rat io*  

N/ A 

* 
Cu t -o f f  grade 6.0 (Pb + Zn) percen t  o v e r a l l  s t r i p p i n g  r a t i o  reduces t o  

3.68 a t  c u t - o f f  grade o f  4.0 (Pb + Zn) percent .  
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Mining shovels w i l l  be a c t i v a t e d  on t h e  f o l l o w i n g  

Schedule: 

November l s t ,  1985 - F i r s t  P & H Shovel ; 

November 15th, 1985 - Second P & H Shovel; 

December 15th, 1985 - T h i r d  P & H Shovel; 

January 15th, 1986 - Marion Shovel. 

(d )  Min ing Star t -up  t o  End o f  1986 (F igure  4.4-4) 

M i l l i n g  w i l l  comnence i n  l a t e  March, 1986. Ore f o r  t h e  

f i r s t  3 months o f  m i l l i n g  w i l l  come from t h e  BJ Phase 

near t h e  south end o f  t he  depos i t  w h i l e  t he  A Phase i s  

s t r i p p e d  t o  t he  p o i n t  where i t  w i l l  be ab le  t o  supply t he  

t o t a l  m i l  1 feed requirements. As soon as Phase A i s  i n  

ore, s t r i p p i n g  w i l l  s t a r t  on Phase B which w i l l  be 

s t r i p p e d  t o  3710 bench by year-end. 

Ma te r i a l  moved du r i ng  the  yea r  w i l l  c o n s i s t  o f :  

33,605,000 Tonnes Waste; 

2,593,000 Tonnes Ore; 

2,527,000 Tonnes Protore. 

( e )  Min ing - 1987 (F igure 4.4-5) 

During t h e  yea r  1987, t h e  min ing i n  Phase A w i l l  be 

completed. Phase B w i l l  be mined t o  3450 bench and 

i n i t i a l  s t r i p p i n g  of overburden w i l l  be s t a r t e d  on Phase 

C and complete t o  3790 bench. 

Ma te r i a l  moved du r i ng  t h e  yea r  w i l l  c o n s i s t  o f :  

28,529,000 Tonnes Waste; 

4,074,000 Tonnes Ore; 

3,103,000 Tonnes Protore.  







A l l  shovels w i l l  operate du r i ng  the  year .  

( f )  Min ing - 1988 (F igure  4.4-6) 

During the  year  1988, min ing  i n  Phase B w i l l  be completed 

and Phase C w i l l  be mined t o  3490 bench. Removal o f  

waste i n  Phase D w i l l  be completed t o  3610 bench. 

Ma te r i a l  moved du r i ng  the  y e a r  w i l l  c o n s i s t  o f :  

14,123,000 Tonnes Waste; 

4,074,000 Tonnes Ore; 

2,207,000 Tonnes Protore. 

Shovel opera t ion  w i l l  be reduced f rom 4 t o  3 shovels a t  

the beginning o f  1988 and f u r t h e r  reduced t o  2 shovels i n  

J u l y  o f  t he  same year.  

( g )  Min ing - 1989 (F igure  4.4-7) 

Product ion f o r  t he  yea r  1989 w i l l  come from the  comple- 

t i o n  o f  Phase C and t h e  min ing  o f  Phase D t o  3610 bench. 

Ma te r i a l  moved du r i ng  the  p e r i o d  w i l l  c o n s i s t  o f :  

3,295,000 Tonnes Waste; 

4,074,000 Tonnes Ore; 

4,654,000 Tonnes Protore.  

An average o f  1.5 ope ra t i ng  shovels per  s h i f t  w i l l  be 

requ i red  t o  meet t h i s  ma te r i a l  movement schedule. 

(h )  Min ing  - 1990 (F igure  4.4-8) 

Open-pit min ing w i l l  be complete i n  t h e  Faro p i t  a t  t h e  

end of  Ju ly ,  1990. 
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Mate r i a l  moved du r i ng  t h e  pe r i od  w i l l  c o n s i s t  o f :  

1,010,000 Tonnes Waste; 

2,361,000 Tonnes Ore; 

1,011,000 Tonnes Protore. 

At t he  end o f  p i t  opera t ion  the re  w i l l  be a s t o c k p i l e  o f  

6,602,000 tonnes of  m a t e r i a l  hav ing an average grade 

between 4 and 6 (Pb + Zn) percent .  



4.5 EQUIPMENT 

4.5.1 E x i s t i n g  Equipment 

Major  mine o p e r a t i n g  equipment a t  t h e  s i t e  c o n s i s t s  o f  t h e  

f o l  l ow ing :  

Equipment Number D e s c r i p t i o n  

B l  a s t h o l  e D r i  11 2 M4 Mar ion D r i l l  

(One E l e c t r i c  

One D iese l  E l e c t r i c )  

E l e c t r i c  Shovel 

Haulage Truck 8 
(170-Ton Capac i t y )  

Haulage Truck 22 
(120-Ton Capaci ty  ) 

Dozer - Track Type 4 

Dozer - Rubber-Ti r e d  1 

Motor Grader 3 

Front-End Loader 2 

3 P & H 2100 

1 Mar ion 19M 

4 15-Cubic Yard Buckets 

1 12-Cubic Yard Bucket 

Eucl i d  R170 

Wabco 120 

3 C a t e r p i l l a r  D9H 

1 Komatsu D-355A 

Ca te rp i  1 1 a r  854B 

2 C a t e r p i l l a r  166 

1 Ca te rp i  1 l a r  146 

Le Tourneau L800 

12-Cubic Yard Bucket 



In addition, there i s  a f l e e t  of service vehicles required for  

servicing, maintenance and employee transport. 

This equipment i s  in various s ta tes  of repair;  not a l l  equip- 

ment was in working condition a t  the time of shutdown. The 

amount of remedial work necessary to place the equipment in 

good operating condition, compatible with intended use, i s  

discussed in Section 4.8 of th i s  Report. 

A detailed l i s t ing  o f  mobile equipment giving date of purchase 

and hours of use i s  given in Table 4.5-1. In addition, there 

i s  a f l e e t  of 70 l ight  gasoline powered vehicles and numerous 

ma1 1 e r  units.  



Equipment 
Type 

D r i l l  

Shovel 

Haul Truck 

TABLE 4.5-1 

MINE MOBILE EQUIPMENT 

Make 

F i n n i  ng 

Marion 

Marion 

Marion 

P & H  

P & H  

P & H 

Wabco 

Wabco 

Wabco 

Wabco 

Wabco 

Wabco 

Wabco 

Wabco 

Wabco 

Nabco 

Wabco 

Wabco 

Wabco 

Wabco 

Wabco 

Wabco 

Wabco 

Wabco 

Wabco 

Wabco 

Wabco 

Wabco 

Wabco 

Model 

Crawler  

M4 

M 4 

191M 

2 100BL 

2100BL 

2100BL 

120C 

120C 

120C 

120C 

120C 

120C 

120C 

120C 

120C 

120C 

120C 

120C 

120C 

120C 

120C 

120C 

120C 

120C 

120C 

120C 

120C 

120C 

120C 

T o t a l  
Equipment Hours 
Number Operated Comment 

Requ i red  

Requ i r e d  

Requ i r e d  

Required 

Requ i r e d  

Requ i r e d  

Requ i r e d  

Surp lus 

Surp lus 

Surp lus  

Surp lus 

Surp lus  

Surp l  us 

Surp lus  

Surp lus 

Surp lus 

Surp lus 

Surp lus  

Surp lus 

Surp lus  

Surp lus  

Required 

Requ i red  

Requ i r e d  

Requ i r e d  

Requi r e d  

Requ i r e d  

Requ i r e d  

Requ i r e d  

Requ i r e d  



Equ i pmen t 
Type Make Model 

Wabco 120C 

Wabco 120C 

Wabco 120C 

Wabco 120C 

Wabco 120C 

E u c l i d  R170 

Eucl i d  R170 

E u c l i d  R170 

E u c l i d  R170 

E u c l i d  R170 

E u c l i d  R170 

E u c l i d  R170 

E u c l i d  R170 

Truck Dozer Cater-  
p i  11 a r  D-9H 

Cater-  
p i  11 a r  D-9H 

Cater-  
p i l l a r  D-8K 

Cater-  
p i  11 a r  D-9H 

Komatsu D335A 

T i  r e  Dozer Cater-  
P i  11 a r  824B 

Front-End Cater-  
Loader p i l l a r  988 

Cater-  
p i  11 a r  980C 

Le 
Tourneau L800 

L e 
Tourneau L800 

Cater-  
p i l l a r  950 

Cater-  
p i l l a r  920 

To ta l  
Equipment Hours 
Number Operated Commen t 

Requ i red  

Required 

Requ i red 

Requi r e d  

Requ i red  

Requ i r e d  

Req u i r e d  

Requ i red  

Requ i r e d  

Requi r ed  

Requ i red  

Requi r e d  

Requ i r e d  

23,002 Requi r e d  

16,141 Requi r ed  

Surp lus t o  
9,442 P i t  

9,093 Requ i red  

6,270 Requ i r e d  

Yards and 
30,673 Serv ices 

Concentrate 
16,379 Load-Out 

8,199 Requ i r e d  

5,954 Requ i red  

N/A M i l l  

N/A M i l l  



Equ i pmen t 
Type 

Motor  
Grader 

Backhoe 

M o b i l e  
Crane 

S e r v i c e  
Truck 

Make Model 

Ca te r -  
p i 1  l a r  14G 

Ca te r -  
p i  11 a r  16G 

Ca te r -  
p i  1 l a r  166 

Cater -  
p i l l a r  146 

Koehr ing C366 

Gal i o n  

Gal i o n  

P & H  

P & H  

Topper 

Ford 

GMC 

GMC 

GMC 

GMC 

G MC 

GMC 

G MC 

GMC 

GMC 

GMC 

Mack 

Mack 

C 125 

C125 

8115TC 

Omega 
40-Ton 

8044 

F615 

C70 

C70 

C70 

C70 

C70 

C70 

C70 

B i s o n  

C70 

C70 

ED6865 

ED6865 

T o t a l  
Equipment Hours 

Number Operated Comment 

Surp lus  

Requ i r e d  

Requ i red  

Yards and 
S e r v i c e s  

Requi r e d  

General Use 

General  Use 

General  Use 

F i r e  Truck 

Wi th  H iab  
8-Ton Cap 

Wi th  H iab  
8-Ton Cap 

Wi th  H iab  
8-Ton Cap 

2.5 y d  3 
Gravel  Box 

2.5 yd3 
Gravel  Box 

Van Body 

Wi th  H iab 
8-Ton Cap 

Lube T ruck  

M o b i l e  Shop 

M o b i l e  Shop 

17 yd3 
Grave l  Box 

Lube T ruck  



To ta l  
Equ i pmen t Equipment Hours 

Type Make Model Number Operated Comment 

Serv ice  black ED6865 53-039 N/A 12-Ton L i f t  
Truck and 60-Ton 

Low Bed 

4.5.2 Equipment Usage Requirements 

The equipment usage requi rements f o r  t h e  va r i ous  years  o f  

ope ra t i on  a r e  g i ven  i n  Table 4.5-2. Operat ions a r e  on two 

12-hour s h i f t s  pe r  day bas is ,  p r o v i d i n g  a maximum o f  730 

s h i f t s  p e r  year .  

Mine schedu l ing  i s  based on a maximum m a t e r i a l  movement f rom 

the  p i t  be ing  c o n t r o l l e a  by shovel opera t ion .  The shovels  

t h e r e f o r e ,  a re  scheduled t o  maximum p r o j e c t e d  c a p a c i t y  u n t i l  

t h e r e  a re  adequate i n v e n t o r i e s  o f  developed ore.  S t r i p p i n g  

demand w i l l  s t a r t  t o  decrease i n  e a r l y  1988. Up u n t i l  1988, 

s t r i p p i n g  i s  a t  maximum r a t e  and t h e  remainder o f  t he  equip-  

ment i s  operated accord ing ly .  

I n  a l l  equipment p r o d u c t i v i t y  c a l c u l a t i o n s ,  t h e  f o l l o w i n g  

assumption a r e  made: 

To ta l  S h i f t  Time (12 Hours) - 720 Winutes; 

Lunch and Cof fee Breaks - 80 Minutes; 

Rout ine Checks - 10 Minutes; 

Gross A v a i l a b l e  Time - 630 Minutes ; 

E f f e c t i v e  Time Using 50-Minute Hours - 525 Minutes. 

To o b t a i n  t h i s  e f f e c t i v e  t ime  i t  w i l l  be necessary t o  change 

crews a t  t h e  equipment. The breaks w i l l  be taken  a t  t h e  

convenience o f  t h e  opera t ion .  





CURRA6H RESOURCES CORPORATION TABLE 4.5.2 

Operat ing Equipment 
------------------- 

Blas tho le  d r i l l s  
E l e c t r i c  shovels 
170 Haul t rucks  
120 Haul t rucks  
Dozers -D9 
Dozers -Kamatso 
Dozers -854 
Grader -166 
Grader -146 
Front  end loaders  
Water Truck 
Lube t s e r v i c e  veh ic les  
Pickups 

SUHHARY of  NINE EQUIPHENT OPERATIN6 SHIFTS 

Sheet 2 
I 



4.5.3 D r i l l s  

There are  2 Marion M4 d r i l l s  on the  proper ty  capable o f  

d r i l l i n g  250 m i l l i m e t r e  diameter holes t o  a  depth o f  16.5 

metres i n  a  s i n g l e  pass w i t h  t h e  c u r r e n t  towers. These towers 

can be extended t o  pe rm i t  d r i l l i n g  19.8 metres i n  a  s i n g l e  

pass. 

The d r i l l i n g  parameters and p ro jec ted  d r i l l i n g  p r o d u c t i v i t y  

are i n d i c a t e d  i n  Table 4.5-3. D r i l l  requirements a re  i n d i -  

cated i n  Table 4.5-4. The d r i l l s  w i l l  be marginal d u r i n g  t h e  

month o f  September, 1986 and f o r  t he  l a s t  2 quar te rs  o f  1987. 

This  w i l l  be cor rec ted  by increased d r i l l i n g  i n  t h e  t ime 

per iods  p r i o r  t o  these peaks. 

There i s  p o t e n t i a l  t o  increase d r i l l  p r o d u c t i v i t y  by adopt ing 

h igher  bench he igh ts  i n  t he  waste above the  deposi t .  D r i l l i n g  

p r o d u c t i v i t y  increases o f  f rom 5  t o  10 percent  cou ld  be 

obtained. 

K i l b o r n  proposes the  use o f  a  c o n t r a c t o r  t o  meet immediate 

shor t - te rm d r i  11 i n g  requirements. The t ime c o n s t r a i n t s  cou ld  

prec lude the  purchase o f  a  new o r  second hand d r i l l .  Th is  

mat te r  should be reassessed a t  t he  t ime the  dec is ion  t o  resume 

operat ions i s  made. 

B l a s t i n g  

B l a s t i n g  parameters f o r  t he  opera t ion  a re  i n d i c a t e d  i n  Table 

4.5-5. Explos ive consumption i s  i n d i c a t e d  i n  Table 4.5-6. 

The e f f e c t  o f  h ighe r  benches, as mentioned i n  Sect ion 4.5-3, 

w i l l  n o t  reduce the  exp los ive  consumption t o  any major  extent .  

There would however, be a  reduc t ion  i n  t he  number of b l a s t s  

requ i red  and i n  d i s r u p t i o n s  caused by b l a s t i n g .  



I t e m  Ore 

TABLE 4.5-3 

DRILL EQUIPMENT PRODUCTIVITY 

1D Waste 3D Waste 3DBX Waste 

D r i l l  Ho le  
D iameter  250 250 250 250 

M a t e r i a l  
D e n s i t y  3.93 2.60 2.75 2.71 

Bench H e i g h t  6.10 12.20 12.20 12.20 

Subgrade 1.22 1.52 1.52 1.93 

D r i l l i n g  
P a t t e r n  7.31 x 7.31 8.23 x 8.23 7.62 x 7.62 7.01 x 7.01 

P r o d u c t i o n  
p e r  Hol e  1281 2148 1948 1625 

D r i l l i n g  P r o d u c t i v i t y  

I tem 

P e n e t r a t i o n  
Rate 

Moving and 
S p o t t i n g  Time 

Time p e r  Ho le  

E f f e c t i v e  Time 

P r o d u c t i o n  p e r  
D r i l l  S h i f t  

Redr i  11 
A1 1 owance 

P r o d u c t i o n  p e r  
D r i l l  S h i f t  

Avai  1  a b i  1  i ty  

S u s t a i n a b l e  
P r o d u c t i o n  

E f f e c t i v e  
P r o d u c t i o n  pe r  
Met re  D r i  11 ed 

Ore 1D Waste 3D Waste 3DBX Waste 

U n i t  

mm 

t /m3 

m 

rn 

m 

t 

U n i t  

M i  n/m 

M i  n/Hol e  

Mi n  

Mi n / S h i f t  

Holes 

t 

t / S h i f t  

t 



TMLE 4.5-4 

DRILLIN6 REWIREHENTS 
DISTRIBUTIOW 

WRTER MINTH om WASTE ORE b WSTE TYPE QUANTITY (tomes) 
PROTaRE 10 30 #)EX 10 30 30BX OREEPRO 

1 3 3 0  0 .93 .02 .05 0 0 0 0 
2 4 31 330,MO .93 .M .05 m900 6600 16500 0 
2 5 30 1,125,000 .93 .M .OS 1046250 22500 56250 0 
2 6 31 2.6M.WO .93 .M .05 246600 53000 132500 0 

1985 4,105,000 0 1 82.100 205.250 0 

ORILLISTlHE (SHIFTS) MILLS REOUIREO 
TOTALS 10 30 3OBX OREGPROT TOTAL REO'O UTILIZATION 



I tem 

D r i l l  Hole 
Di ameter 

M a t e r i a l  
Dens i ty  

Bench He igh t  

Hole Depth 

D r i l l i n g  
P a t t e r n  

Produc t ion  
p e r  Hole 

Ore 

250 

3.93 

6.10 

7.32 

7.31 x 7.31 

128 1 

Expl os i ve Usage 

Dry Holes ANFO 109.3 

Wet Holes Powder 
Ge 1 173.7 

Wet Hole R a t i o  30 

B l a s t  E f f i c i e n c y  0.98 

E f f e c t i v e  
Produc t ion  1255 

E f f e c t i  ve Powder 
Fac to r  

Dry Holes 0.09 

Wet Holes 0.14 

1 D  Waste 

250 

2.60 

12.20 

13.72 

8.23 x 8.23 

2 148 

340.2 

410.5 

2 0 

0.98 

2 105 

0.16 

0.20 

4- 19 

TABLE 4.5-5 

BLASTING PARAMETERS 

, . 3D Waste 3DBX Waste U n i t  

347.0 353.8 kg 

408.2 403.7 

20 2 0 Percent 

0.98 0.98 

1909 1592 t /Ho l  e 



8 U S T I f f i  C O I K W T I W  
OlSTRIBUTIOW 

GW~~TER NONTH I Y S  VAST€ ORE 6 M S T E  T W E  OUMTITY (toms) 
PROTORE 1 0  30 3081 1 0  30 3 M X  ORE-PROTORE TOTALS 



Shove 1  s  

The shovel c a p a b i l i t y  when comple te ly  t r ucked  i s  shown i n  

Table 4.5-7. There a r e  s u f f i c i e n t  170-short  t o n  c a p a c i t y  

t r u c k s  t o  s e r v i c e  2 shovels  w i t h  11.48 c u b i c  metre buckets 

when work ing  on t h e  upper benches. The t h i r d  shovel w i t h  an 

11.48 cub i c  metre bucket  w i l l  l o a d  120-shor t  t o n  capac i t y  

t rucks .  The shovel w i t h  t h e  9.18 cub i c  metre bucket  w i l l  be 

ded ica ted  t o  m in ing  o r e  and p ro to re .  

Shovel usage i s  i n d i c a t e d  i n  Table 4.5-8. Usage i s  de f i ned  as 

t h e  number of u n i t s  i n  ope ra t i on  d i v i d e d  by t o t a l  number o f  

u n i t s  

4.5.6 Trucks 

Truck requirements f o r  t h e  m in ing  p l a n  have been c a l c u l a t e d  by 

month t o  t h e  end o f  1986 and then by q u a r t e r  t o  t h e  end o f  

open-p i t  operat ions.  Table 4.5-9 i n d i c a t e s  t r u c k  r e q u i  rement 

and p r o j e c t e d  f l e e t .  The maximum requirement may be reduced 

by p i t  reschedu l ing  and m o d i f i c a t i o n .  Cyc le  t imes and, there -  

f o r e ,  t r u c k  requirements have been c a l c u l a t e d  based on t h e  

bench e l e v a t i o n  f rom which the  m a t e r i a l  must be moved. I t  i s  

assumed t h a t  o r e  and p r o t o r e  w i l l  be hauled t o  t h e  c rusher  

area and a11 waste w i l l  be hauled t o  t h e  dump. The dump w i l l  

be extended l a t e r a l l y  i n  p re fe rence  t o  i nc reas ing  t h e  

e l eva t i on .  

A t  t h i s  t ime,  no o v e r a l l  d e t a i l e d  dump p lann ing  has been 

undertaken. Proper dump p lann ing ,  and t h e  s tudy o f  p l a c i n g  

has te  i n  areas o f  t h e  mined o u t  p i t  may remove t h e  peaks on 

t he  t r u c k  demand and reduce o v e r a l l  t r u c k  requirements.  



I tem - 

SG 

Swel l  

Loss Dens i ty  

Bucket S ize  

F i l l  Fac to r  

Tonnes pe r  Bucket 

Truck - F i l l  Fac to r  

Truck - R170 
Truck - 120C 
Buckets p e r  R170 

Buckets p e r  120C 

Swing Time 

Spot Time 

Cycle - R170 Tru 

Truck 

Truck 

- 120C Truck 

E f f e c t i v e  Time p e r  S h i f t  

TABLE 4.5-7 

SHOVEL PRODUCTIVITY 

Ore Waste Waste U n i t s  

Product ion p e r  Shovel S h i f t :  

- - 

17,514 

0.75 

- R170 Truck 

- 120C Truck 

Avai l a b i  1 i ty 

Susta i  nab1 e Product 

- R170 Truck 

- 120C Truck 

i o n :  

- - 
26,200 

- - 
- - 

t / m 3  

m 3 

- - 
- - 
- - 

t / l  oad 

t / l  oad 

- - 
- - 

Minutes 

Minutes 

Minutes 

Minutes 

Minutes 

Tonnes 

Tonnes 

Tonnes 

Tonnes 

Tonnes 



TABLE 4.5-8 

SHOVEL USAGE 

(Based Upon 75 Percent Avai labi 1 i ty,  4 Shovels On-Si t e )  

Period 

1985: 

October 
November 
December 

January 
February 
Ma rc h 

2nd Quarter 
3rd Quarter 
4 t h  Quarter 

Usage 
Shovels Operating (Percent) 

1st Quarter 
2nd Quarter 
3rd Quarter 
4 t h  Quarter 

1st Quarter 
2nd Quarter 
3rd Quarter 
4th Quarter 

1st Quarter 
2nd Quarter 
3rd Quarter 
4th Quarter 



R170 Eucl id 

TABLE 4.5-9 

TRUCK REQUIREMENTS 

Number in Number 
Period F l  ee t Requ i red 

1985: 

October 

November 

December 

1986: 

ianuary 

February 

March 

Apri 1 

May 
June 

July 

August 

September 

October 

November 

December 

1987 : 

1s t  Quarter 

2nd Quarter 

3rd Quarter 

4 t h  Quarter 

120C Wabco 

Number i n  
Fl  ee t 

--- 
- - - 
6.0 

8.0 

10.0 

11.0 

14.0 

14.0 

14.0 

14.0 

14.0 

14.0 

14.0 

14.0 

14.0 

14.0 

14.0 

14.0 

14.0 

Number 
Requ i red 

--- 
--- 
3.65 

3.39 

6.82 

7.89 

7.67 

7.45 

10.86 

10.79 

12.75 

7.82 

7.82 

9.79 

7.13 

12.21 

8.07 

8.73 

8.48 

Usage 
(Percent)  

- - 
6 5 

7 6 

74 

77 

78 

6 7 

66 

8 1 

8 1 

90 

6 7 

6 7 

7 6 

6 4 

8 7 

69 

7 2 

70 



R170 Euclid 120C Wabco 

Number i n 
Period F lee t  

1988: 

1 s t  Quarter 8 . 0  

2nd Quarter 8.0 

3rd Quarter 8.0 

4th Q u a r t e r  8.0 

1 s t  Q u a r t e r  8.0 

2nd Quarter  8 .0  

3rd Quarter 8.0 

4th Quarter 8.0 

1990: 

1 s t  Quarter 8 .0  

2nd Quarter  8.0 

3rd Q u a r t e r  8 .0  

Number Number in  
Requ i red Fl e e t  

Number 
Requi red 

6.27 

5.20 

4.52 

4.19 

8.82 

4.31 

5.29 

4.99 

4.75 

3.17 

2.87 

Usage 
(Pe rcen t )  

60 

5 5 

3 5 

34 

43 

2 1 

3 2 
38 

2 7 

16 

18 



MAINTENANCE 

The Faro Mine has a  wel l -equipped f a c i l i t y  f o r  r e p a i r  and 

maintenance o f  t h e  equipment on-s i  t e .  No phys i ca l  modi - 
f i c a t i o n s  o r  a d d i t i o n s  w i l l  be requ i red .  

Maintenance ph i losophy  f o r  f u t u r e  ope ra t i ons  takes i n t o  

cons ide ra t i on  t h e  f o l l o w i n g :  

( a )  L i g h t  v e h i c l e s  w i l l  be ma in ta ined  o f f - s i t e ,  under con- 

t r a c t ,  by one o f  t he  l o c a l  garages. 

( b )  Major  engine and component r e b u i l d s  w i l l  

by  equipment s u p p l i e r s  i n  t h e i r  f a c i l  

agen t ' s  f a c i l i t i e s .  

( c )  Maintenance personnel w i  11, o f  necess i t y ,  

s k i l l s .  

MINE ORGANIZATiON STRUCTURE 

4.7.1 Summary 

I n i t i a l  m in ing  opera t ions  w i l l  

Over a  p e r i o d  o f  severa l  months 

work f o r c e  which w i l l  rep  

c o n t r a c t o r ' s .  

F igure  4.7-1 i l l u s t r a t e s  t he  p  

be c a r r i e d  o u t  

t i e s  o r  t h e i r  

be o f  f l e x i b l e  

be performed by a con t rac to r .  

Curragh w i l l  e s t a b l i s h  i t s  own 

ace t h a t  o f  t h e  o r i g i n a l  

,oposed Organ iza t ion  Chart  f o r  

t he  Mine Department. Table 4.7-1 i n d i c a t e s  t h e  t o t a l  manpower 

complement. The Mine Department w i l l  be a  f u l l y - i n t e g r a t e d  

u n i t ,  i n c l u d i n g  min ing  opera t ions ,  assoc ia ted  maintenance and 

t e c h n i c a l  support .  
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4.7.2 Mine Operat ing Staff 

Report ing d i r e c t l y  t o  the  General Manager - Faro Operations, 

the  Mine Superintendent w i l l  be respons ib le  f o r  t he  safe and 

e f f i c i e n t  operat ion,  maintenance and techn i ca l  support  and 

c o n t r o l  o f  t he  open-pi t .  The General Foreman - Operations, 

General Foreman - Maintenance and the  Ch ie f  Engineer w i l l  a l l  

r e p o r t  t o  t he  Mine Superintendent. 

TABLE 4.7-1 

MINE MANPOWER - SUMMARY 

Number of Number o f  
S t a f f  Hour ly  Paid 

C l a s s i f i c a t i o n  - Max - Min - Max - Min 

Mine Operations 14 10 132 7 5 

Main Maintenance 12 10 9 2 3 5 

Engineering/ 
Technical  7  6 7 6 

Yard and Services 1 1 8 8 

Tota l  . 

- M i  n Max - 
146 8 5 

104 4 5 

14 12 

10 10 

TOTAL 

The d a i l y  mine opera t ion  w i l l  be c a r r i e d  o u t  under the  d i r e c -  

t i o n  o f  t he  General Foreman - Operations. The Operat ing s t a f f  

w i l l  c o n s i s t  o f  3 S h i f t  Foreman per  s h i f t  who w i l l  r o t a t e  

w i th ,  and superv ise t h e  Operat ing Crews. S h i f t  Foreman 

r e s p o n s i b i l i t i e s  w i l l  be d i v i d e d  i n t o :  

(a )  D r i l l i n g  and B las t i ng ;  

(b )  Shovel and Truck; 

( c )  Dispatcher.  

A t o t a l  o f  12 S h i f t  Foremen w i l l  be requ i red .  



4.7.3 Mine Maintenance Staff 

Mine maintenance a c t i v i t i e s  w i  11 be d i r e c t e d  by the  General 

Foreman - Maintenance. E i  ght  (8) Mechanical Mai ntenance 

Foremen w i l l  assign work t o  t h e i r  respect ive  crews i n  accor- 

dance w i t h  a simple b u t  e f f e c t i v e  prevent ive  maintenance 

system administered by the  Maintenance Planning Foreman. O f  

the e i g h t  Mechanical Maintenance Foremen, 4 w i l l  r o t a t e  w i t h  

the  Maintenance Crews on s h i f t  t o  ensure continuous coverage 

o f  maintenance and r e p a i r  a c t i v i t i e s .  The second group o f  4 

Mechanical Maintenance Foremen w i l l  work steady d a y s h i f t  and 

w i l l  be d i v ided  i n t o  var ious  maintenance areas by type o f  

work. The E l e c t r i c a l  Foreman w i l l  work a s h i f t  schedule which 

w i  11 g i ve  continuous e l e c t r i c a l  superv is ion  coverage on 

daysh i f t .  

4.7.4 Mine Engineering 

Mine engineering and associated techn ica l  a c t i v i t i e s  w i l l  be 

the  r e s p c n s i b i l i t y  o f  the  Chief  Mine Engineer who w i l l  a l s o  

s u b s t i t u t e  f o r  the  Mine Superintendent i n  h i s  absence. He 

w i l l  supervise a group o f  3 Mining Engineers, a Mechanical 

Engineer and 2 Geologists.  The Mining Engineers du t ies ,  

al though f l e x i b l e ,  w i l l  p r i m a r i l y  be i n  th ree  areas: 

( a )  P i t  p lanning, schedul ing and cos t  con t ro l .  

(b)  Technical c o n t r o l  f o r  d r i l l  i n g  and b l a s t i n g ,  geotechnical 

and hydrology. 

( c )  Ccniputer app l i ca t i ons  and spec ia l  p ro jec ts .  

The Mechanical Engineer 's r e s p o n s i b i l i t i e s  w i l l  be p r i m a r i l y  

associated w i t h  mechanical engineer ing problems a r i s i n g  f rom 

the  Clai ntenance Group. 



The more s e n i o r  o f  t h e  two Geo log is ts  w i l l  be respons ib l e  f o r  

Mine Geology w h i l e  t h e  J u n i o r  Geo log is t  w i  11 be respons ib l e  

f o r  grade c o n t r o l .  

Mine Operat ing Labour 

A l i s t  o f  t h e  Operat ing Labour personnel i s  p rov ided  i n  Table 

4.7-2. The v a r i a t i o n  i s  due t o  a  v a r i a b l e  waste hand l i ng  

schedule. The Min ing  personnel r e q u i r e d  d u r i n g  s t o c k p i l e  

t rea tment  a r e  i n c l  uded. 

The j o b  d e s c r i p t i o n s  have been expanded and t he  number o f  j o b  

c l a s s i f i c a t i o n s  has been reduced t o  pe rm i t  more f l e x i b i l  i ty i n  

m in ing  a c t i v i t i e s .  

TABLE 4.7-2 

MINE OPERATING CREW 

C l a s s i f i c a t i o n  

D r i l l e r  

B l a s t e r  

B l  a s t e r  ' s  He1 per  

Shovel/Front-End 
Loader 

Truck D r i v e r  

Dozer Operator  

Grader Operator  

Water/Sand 
Truck D r i v e r  

U t i  1  i ty Man 

Tra inee 

Front-End Loader 
Operator  

TOTAL 

Number o f  Personnel 
Required Dur ing  
P i t  Operat ion 

Maximum Minimum 

Number o f  Personnel 
Required Whi l e  

T r e a t i n g  S tockp i l es  



4.7.6 Mine Maintenance Labour 

A l i s t  o f  Maintenance Labour personnel i s  prov ided i n  Table 

4.7-3. The v a r i a t i o n  i s  due t o  v a r i a b l e  equipment usage. 

No allowance i s  made i n  t h i s  study f o r  t he  i n c l u s i o n  o f  an 

apprent ice  program. The use o f  he lpers has been minimized. 

TABLE 4.7-3 

MINE MAINTENANCE CREW 

Mumber o f  Personnel 
Requi r e d  During 
P i t  Operat ion 

C l a s s i f i c a t i o n  Maximum C l i  n i mum 

Heavy-Duty Mechanic 

We1 de r  

Mach in is t  

L i  neman 

E l e c t r i c i a n  

E l e c t r o n i c  Repair  

U t i l i t y  Man 

J a n i t o r  

Tool C r i b  

Clerk 

Lube/Fuel Man 

TOTAL 

The Maintenance Crew i s  based on t h e  

Number o f  Personnel 
Required Whi 1 e 

T rea t i ng  Stockp i les  

coverage as shown i n  

Table 4.7-4. This  Table shows Mechanics a t  peak requirements. 

It has been assumed t h a t  t he  personnel w i l l  be competent and 

m u l t i - s k i l l e d .  



TABLE 4.7-4 

MAINTENANCE PERSOMNEL 

A c t i v i t y  

Mechanics: 

Prevent ive Maintenance 

- Shovels 1 
- D r i l l s  1 
- Dozers 1 
- Loaders 1 
- Trucks (Weekly) 

- Trucks (Monthly) 

Breakdown Repair 

- Trucks 

- General 

Small Vehicles 

Subtota l  

We1 ders 

Machin is t  

E l e c t r i c i a n s  

E lec t ron i cs  Repairman 

U t i l i t y  Man 

J a n i t o r  

Tool C r i b  

Clerk 

Lube and Fuel Man 

D i s t r i b u t i o n  

Two 3-Man Crews 

Daysh i f t  

E igh t  2-Man Crews 

Four 2-Man Crews 

2 Men/Shift 

2  Men/Shif t  

Plus 8 Men Daysh i f t  

2 Men/Shif t  

D a y s h i f t  
7  Days/Week 

1 Man/Shif t  
4  D a y s h i f t  

Daysh i f t  

l / S h i f t  

Daysh i f t  

l / S h i f t  

Dayshi f t  

l / S h i f t  

4- 30 

Number of 
Personnel 

6 

16 

8 

8 

8 

E 

2  - 

56 

8 

2 

8 

1 

4 

2 

4  

2  

4  



4.7.7 Eng ineer ing  - Techn ica l  and C l e r i c a l  Suppor t  

A group o f  7 h o u r l y  r a t e d  s u p p o r t  personnel  a r e  i n c l u d e d  i n  

t h e  Eng ineer ing  Group. T h i s  Group i s  i l l u s t r a t e d  i n  Tab le  

4.7-5. 

TABLE 4.7-5 

ENGINEERING - CLERICAL AND TECHNICAL PERSONNEL 

C l a s s i f i c a t i o n  

Surveyor /Techn ic ian  

Survey He1 p e r  

D r a f t s  person 

G e o l o g i c a l  T e c h n i c i a n  

Mine Department C l e r k  

C l e r k  T y p i s t  

TOTAL 

Number o f  Personnel  

4.7.8 Yards and Serv i ces  

H i s t o r i c a l l y ,  t h e  Yards and S e r v i c e s  Group have been p a r t  o f  

t h e  Mechanical  Department a t  Cyprus A n v i l .  The S e r v i c e s  

Foreman w i l l  r e p o r t  t o  t h e  General Foreman - Maintenance. The 

personnel  i n  t h i s  group a r e  i l l u s t r a t e d  i n  Tab le  4.7-6. 

D u t i e s  o f  t h e  group i n c l u d e  p lumb ing  r e p a i r ,  c a r p e n t r y ,  

p a i n t i n g ,  snow removal , r o a d  and y a r d  maintenance, garbage 

c o l l e c t i o n  and m isce l l aneous  genera l  s e r v i c e s  a c t i v i t i e s .  



TABLE 4.7-6 

YARDS AND SERVICES PERSONNEL 

C l a s s i f i c a t i o n  Number o f  Personnel 

Services Foreman (Sta f f )  - 1 

Hourly Rated 

P l  umber 

Equipment Operator 

Truck D r i v e r  

Carpenter 

Labourer 

TOTAL HOURLY RATED 

4.8 REACTIVATION OF M I N I N G  EQUIPMENT AND RELATED 
START-UP ACTIVITIES 

4.8.1 I n t r o d u c t i o n  

A F r o j e c t  Group w i l l  be formed t o  r e a c t i v a t e  the  min ing 

equipment, and t o  c a r r y  ou t  c e r t a i n  s t a r t - u p  tasks r e l a t e d  t o  

the  mifie. This group w i l l  remain separate from the  Mine 

Operat ion Group; when a u n i t  o f  equipment i s  ready f o r  use i t  

w i l l  be turned over t o  the  Operations Group. The schedule f o r  

equipment r e a c t i v a t i o n  i s  d i c t a t e d  by the  product ion  schedule. 

The P ro jec t  Group w i l l  be i n  ex is tence f o r  approximately 6 

months. I n  add i t i on ,  due t o  the  s t a t e  o f  t h e  engineer ing 

p lanning and p i t  cond i t ions  there  i s  work which w i l l  be 

requ i red  as o u t l i n e d  i n  Sect ion 4.8.4 o f  t h i s  Report. 



! 4.8.2 Organ iza t ion  

The o r g a n i z a t i o n  o f  t h e  P r o j e c t  Group w i l l  be as 1 i s t e d  below: 

P r o j e c t  Management, Mine Reac t i va t ion ;  

M i  n i ng  Engineer ing; 

Mechanical Engineer ing; 

Purchasing and Expedi t ing;  

Receiv ing and Issu ing ;  

b lanufacturer '  s Representat ives;  

Tradesmen Leaders; 

Tradesmen. 

Th is  f u l  l y - i n t e g r a t e d ,  b u t  separate group w i l l  a1 low t h e  

Operat ions Group t o  b u i l d  up f o r  t he  ' s teady  s t a t e '  cond i t i on ;  

permanent ope ra t i ng  procedures w i l l  n o t  be compromised i n  t h e  

rush  t o  g e t  t h i n g s  s t a r t e d .  

4.8.3 Chronology 

Refer  t o  F igure  4.8-1 f o r  a g raph i c  i l l u s t r a t i o n  o f  t h i s  

s e r i e s  o f  events.  

( a )  September, 1985 

C e r t a i n  a c t i v i t i e s  must be c a r r i e d  o u t  t o  prepare f o r  t h e  

s t a r t  o f  t h e  mine r e a c t i v a t i o n  program i n  October. For  

example: - 

i ) Personnel Accommodations Arranged; 

i i ) I n i t i a l  Suppl i e s  Ordered; 

i i i )  A l l o c a t i o n  o f  E x i s t i n g  Space and Equipment; 

i v )  B l a s t h o l e  Layouts; 

v )  Conceptual Mine Planning. 
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(b) October, 1985 

Dur ing  t he  f i r s t  week t he  main power l i n e  i n t o  t he  

p rope r t y  w i l l  be moved c l e a r  o f  t h e  waste dump, and a  

d r i l l i n g  c o n t r a c t o r  w i l l  a r r i v e  t o  s t a r t  a  23-month 

d r i l l i n g  con t rac t .  

Some o f  t h e  P r o j e c t  crews w i l l  s t a r t  work t h e  second 

week, on t h e  E u c l i d  t r u c k  boxes, on t h e  overhaul o f  one 

o f  t he  Marion b l a s t h o l e  d r i l l s  and on t h e  Wabco t r u c k  

engines. M o d i f i c a t i o n s  t o  t h e  E u c l i d  t r u c k  boxes were i n  

progress be fo re  t h e  shutdown, and these m o d i f i c a t i o n s  

w i l l  be completed as p a r t  o f  t h e  r e a c t i v a t i o n ;  t h e  work 

i s  mos t l y  we ld ing  which can be s t a r t e d  w i t h  a  minimum o f  

p repara t ion .  The f i r s t  phase o f  t h e  Marion d r i l l  

overhaul  w i l l  i n v o l v e  removal o f  c e r t a i n  components; t h i s  

w i l l  be c a r r i e d  o u t  under t h e  t e c h n i c a l  supe rv i s i on  o f  a  

Marion Serv ice  Representat ive.  Two ( 2 )  Wabco t r u c k  

engines wi 11 be removed, by Wabco Serv ice  personnel , and 

taken t o  Whitehorse f o r  rebu i 1 ding. 

A t  mid-month, t he  f u l l  mine r e a c t i v a t i o n  f o r c e  w i l l  be i n  

p lace.  Work w i l l  con t i nue  on t he  equipment mentioned 

p rev ious l y ,  and work w i l l  commence as descr ibed  below. 

One P & H 2100 shovel w i l l  be read ied  f o r  se rv ice ;  a  l o a d  

reco rd ing  dev ice  w i l l  be i n s t a l  1  ed, b u t  o therw ise  a  g r e a t  

deal  o f  work i s  n o t  requ i red .  One Le Tourneau L800 

l oade r  w i l l  be a c t i v a t e d  as a  back-up f o r  t h e  shovel .  

Four ( 4 )  E u c l i d  (170-ton) t r u c k s  w i l l  be reac t i va ted ;  

these u n i t s  have been s t o r e d  indoors  and no problems a r e  

a n t i c i p a t e d .  Some s w i t c h i n g  o f  E u c l i d  t r u c k  boxes may be 

necessary. 



The second Marion d r i l l  must be d ismant led  comple te ly  f o r  

frame replacement; t h i s  i s  a  2-month program. 

A p i t  power system w i l l  be i n s t a l  l e d  t o  supply  t h e  sump 

pumps, and t o  p rov ide  power f o r  t h e  shovels a t  t he  min ing  

faces. 

The exp los ives  p repa ra t i on  f a c i l i t i e s  w i l l  be p u t  i n t o  

opera t ion ,  and ho les  d r i l l e d  by t h e  c o n t r a c t o r  w i l l  be 

loaded near month-end, f o r  t h e  f i r s t  b l a s t  on November 

l s t ,  1985. Holes d r i l l e d  i n  excess o f  c u r r e n t  

requirements (say 3 weeks) may be loaded w i t h  s l u r r y  t ype  

exp los ives  , t o  f o r e s t a l  1  h o l e  losses  due t o  caving. 

November, 1985 

Mine Operat ions, a t  t h e  f i r s t  o f  t h e  month, w i l l  t ake  

over  t h e  shovel ,  4 E u c l i d  t r ucks ,  s e r v i c e  and back-up 

equipment f o r  t h e  fo rego ing ,  p i t  power and p i t  pumping. 

A t  t h e  t r u c k  shop, t h e  s e r v i c e  bay w i l l  be re leased  t o  

Mine Operat ions. 

A t  mid-month an a d d i t i o n a l  4 Eucl i d  t r u c k s ,  and t h e  o t h e r  

Le Tourneau l oade r  w i l l  be t u rned  over  t o  Mine 

Operat ions, as w e l l  as 4 r e p a i r  bays i n  t h e  t r u c k  shop. 

Loading w i l l  be s t a r t e d  a t  a second min ing  face, u s i n g  

b o t h  Le Tourneau l oade rs  a t  t h i s  face. These LSOO 

loade rs  w i l l  f u n c t i o n  as a p r imary  u n i t  u n t i l  t h e  second 

P & H 2100 shovel i s  ready, a  p e r i o d  o f  l e s s  than  2 weeks 

dura t ion .  

The loaders  then  w i l l  be r e t u r n e d  t o  t h e  P r o j e c t  Group, 

f o r  any r e p a i r s  o r  adjustments,  t o  prepare them f o r  a  

December 1 s t  s t a r t  on 13 months serv ice ,  as a s u b s t i t u t e  

f o r  a  p r imary  l o a d i n g  u n i t .  



The P r o j e c t  crews w i l l  complete t h e  overhaul  o f  one 

Marion d r i l l ,  r e l e a s i n g  i t  t o  Operat ions a f t e r  t he  f i r s t  

week o f  t h e  month. Work w i l l  con t i nue  a l l  month on t h e  

second Marion d r i l l .  The mast on each d r i l l  w i l l  be 

extended f o r  58- foo t  ho les.  

A second P & H 2100 shovel w i l l  be ready be fo re  t h e  end 

o f  t h e  month. Th is  shovel  w i l l  have had i t s  boom 

extended f rom 44 f e e t  t o  50 f e e t ,  u s i n g  a k i t  f r om the  

manufacturer;  thus b o t h  shovels  i n  s e r v i c e  w i l l  be a b l e  

t o  handle 50- foo t  benches. A l o a d  r e c o r d i n g  dev ice  wi 11 

be i n s t a l  l ed .  

Work w i l l  be s t a r t e d  on t h e  t h i r d  P & H 2100 shovel .  

Th is  machine r e q u i r e s  r e p a i r s  as w e l l  as t h e  boom 

ex tens ion  and t h e  l o a d  r e c o r d i n g  dev ice.  The ove r l ap  i n  

the  t imes of t h e  work on t h e  second and t h i r d  shovels,  

r e f e r  t o  F igure  4.8-1, a l l ows  f o r  t h e  Welding S p e c i a l i s t  

f rom P & H t o  be p resen t  f o r  b o t h  boom extens ions.  

Welders have been made a v a i l a b l e  by i n t e r r u p t i n g  t h e  

E u c l i d  t r u c k  box m o d i f i c a t i o n  schedule. 

P r o j e c t  personnel w i l l  take  up t h e  ma jo r  overhaul o f  t he  

Marion 191M shovel  ( t h i s  overhaul was s t a r t e d  by t h e  

p rev ious  opera to rs  o f  t h e  p rope r t y ) .  

Wabco (120-ton) t r u c k s  w i l l  be made ready f o r  use on t h e  

t h i r d  m in ing  face. Three o f  these t r u c k s  r e q u i r e  o n l y  

minor  work which w i l l  be c a r r i e d  o u t  d u r i n g  t h e  month; 

another  3 Wabco's w i l l  be a v a i l a b l e  f r om u n i t s  a l ready  

under r e p a i r  d u r i n g  October. Each Wabco t h a t  goes i n t o  

s e r v i c e  w i l l  have 2 new t i r e s  on t h e  f r o n t ;  r e a r  t i r e s  

w i l l  be taken from t h e  s tock  o f  used t i r e s  on t h e  

p r cpe r t y .  



Two additional bulldozers and a second grader will be 

turned over to  Operations during the month. 

Temporary shel ters  will be used for  Project work on the 

Marion d r i l l  rebuild and the shovel repairs. 

( d )  December, 1985 

The Project Group will have completed, by mid-month, the 

modifications to  the Euclid truck boxes, the rebuild of 

the Marion d r i l l ,  and the repairs and modifications on 

the third P & H 2100 shovel. The Project crews will be 

reduced accordingly, and most of the shop area will be 

turned over to  the Operations Group. A t  t h i s  t i ne ,  

Operations will have bui l t  u p  the capability to  operate 

and maintair, 2 d r i l l s ,  3 shovels, 8 Euclid (170-ton) 
ti-ucks, 8 Wabco (120-ton) trucks, 3 bulldozers, 2 loaders 

and miscellaneous other equipment. 

Project work will continue on the Wabco truck overhauls 

and the Plarion shovel overhauls. 

A Christmas break i s  scheduled for  the Project Group. 

( e )  January, 1986 

A contractor will construct a diversion system that  will 

eliminate, as much as i s  possible, the wet conditions on 

the high wall of the p i t .  (This diversion system has yet 

t o  be designed. However, f o r  t h i s  study i t  has been 

assumed that  a flume will be used.) This diversion i s  

essent ial ,  i f  the p i t  slope i s  to  be stabilized. 

The Project Group will complete, by mid-month, the 

overhaul of the Marion 191M shovel, and the overhaul of 

Wabco trucks to  bring the Wabco total  to  11. 



The P r o j e c t  Group w i l l  remain u n t i l  month-end r e p a i r i n g  

any d e f i c i e n c i e s  i n  t h e i r  work. 

February, 1986 

The schedule i nd i ca tes  t h a t  3 a d d i t i o n a l  Wabco t r u c k s  are 

needed. 

The P ro jec t  Group w i l l  superv ise the  water con t ro l ,  and 

w i l l  s t a r t  r e b u i l d i n g  the  3 a d d i t i o n a l  Wabco t rucks .  

A t  month-end the  P ro jec t  Group w i l l  be terminated, except 

f o r  personnel d i r e c t l y  i nvo l ved  on t h e  Wabco rebu i l ds .  

( g )  March, 1986 

The mechanics engaged on the  Wabco r e b u i l d s  w i l l  complete 

the  work under t h e  superv is ion  o f  t h e  Mine Operat ions 

Group. 

4.8.4 P i t  S t a b i l i z a t i o n  and Planning 

Two i tems are considered w i t h i n  t h i s  p o r t i o n  o f  t he  Report. 

The f i r s t  o f  these i tems i s  p i t  s t a b i l i z a t i o n .  The second 

i t em i s  p i t  op t im iza t i on  and p i t  engineer ing s tudies.  

The nor theas t  w a l l  o f  t he  present  cpen-p i t  i s  showing s igns o f  

i n s t a b i l i t y  which i s  apparent ly  caused by water  en te r i ng  t h e  

p i t  w a l l  from above and s a t u r a t i n g  t h e  rock. I n  a d d i t i o n  t o  

t he  s t a b i l i t y  problem, the  water s i t u a t i o n  c rea tes  opera t ing  

problems w i t h i n  t h e  p i t  and i n  t he  c rush ing  p lan t .  

The i n i t i a l  s tep  i s  t o  r e t a i n  t he  serv ices  o f  geotechnica l  

f i r m  t o  evaluate t h e  problem. Remedial a c t i o n  w i l l  depend on 

the  r e s u l t s  o f  hyd ro log i ca l  s tudies.  The s o l u t i o n  may vary 

f rom poss ib le  sea l i ng  o f  t he  water  courses i n t o  t h e  s t r u c t u r e  



and d i v e r s i o n  o f  su r f ace  f l o w s  t o  a  s e r i e s  o f  we1 1s t o  dewater 

t h e  s t r u c t u r e .  A t  t h i s  t ime  no d e f i n i t i v e  es t ima te  can be 

made. However, a  sum o f  $1,000,000 i s  i nc l uded  i n  t h e  

est imate.  It i s  p r o j e c t e d  t h a t  t h i s  money w i l l  be spent  

du r i ng  t h e  p e r i o d  September, 1985 t o  Ju l y ,  1986. 

The second i t e m  t o  be cons idered i s  t he  o p t i m i z a t i o n  o f  t h e  

u l t i m a t e  p i t  and separate p i t  phases t o  improve t h e  min ing  o f  

t h e  depos i t .  Inc luded  w i t h i n  t h e  s t u d i e s  are:  

( a )  Update geo log i ca l  model t o  i n c l u d e  a l l  t h e  d r  

i n f o rma t i on .  

(b )  Meaningful  o re  c u t - o f f  grade de te rm ina t i on  t a k i n g  i n t o  

cons ide ra t i on  recove r i es  and metal  p r i c e  va r i ab les .  

( c )  Opt imize u l t i m a t e  p i t  based on t h e  c u r r e n t  and p r o j e c t e d  

economics f o r  t he  depos i t .  

( d )  Rescheduling o f  t h e  open -p i t  t o  reduce, as much as 

poss ib le ,  peak requi rements f o r  equipment and personnel.  

( e )  Redesign o f  t h e  p i t  s lopes t o  i n c o r p o r a t e  15-metre 

benches. 

( f )  Reschedul ing and r e l o c a t i o n  o f  waste d isposa l  t o  min imize 

t r u c k  r e q u i  ren~ents .  

The rep lann ing  o f  t he  p i t  has been es t imated  a t  $200,000 and 

w i l l  r e q u i r e  approx imate ly  6 months d u r i n g  t h e  i n i t i a l  

s t a r t - u p  o f  t h e  opera t ion .  



Costs 4.8.5 

Tota l  Costs: 

Personnel 
( Inc ludes Personnel Re1 a ted  Contracts)  $ 2,591,000 

Ma te r i a l  ( Inc ludes Contracts)  4,512,000 

P i t  S t a b i l i z a t i o n  and Planning 1,200,000 

TOTAL 

Monthlv Costs: 

Per iod  

August, 1985 

September, 1985 

October, 1985 

November, 1985 

December, 1985 

January, 1986 

February, 1986 

March, 1986 

TOTAL 

Personnel Ma te r i a l  



I d e n t i f i c a t i o n  Summary - Ma te r i a l  Costs 

Inventory  Bui 1 d-Up 

Eucl i d  (170-Ton) Truck - 8 U n i t s  Rebui I d  

Wabco (120-Ton) Truck - 3 Un i t s  Rebui ld  

Wabco (120-Ton) Truck - 8 U n i t s  Rebui ld  

Wabco (120-Ton) Truck - 3 Un i t s  Rebui ld  

B las tho le  D r i l l s  - 2 U n i t s  Rebui ld  

Shovels - 4 U n i t s  Rebui ld  

Other Equipment 

Power L ine  Relocat ion 

P i t  Water D ivers ion  

Contract B l a s t  Hole D r i  11 i n g  (100,000 Feet) 

TOTAL MATERIAL COST 

4- 41 

Ma te r i a l  

$ 450,000 

80,000 

84,000 

824,000 

729,000 

210,000 

690,000 

145,000 

50,000 

250,000 

1,000,000 

$ 4,512,000 ---------- ----------. 



Summary - Material  Costs ( Inc luding  c o n t r a c t s )  

Power Line Move 

P i t  Water Diversion 

Contract Blas thole  D r i l l  ing (100,000 Fee t )  

Fuel Inventory 

Lubricat ing and Hydraulic Oil Inventory 

Grease Inventory 

Bucket Teeth and Cutt ing Edges Inventory 

Eucl i d  P a r t s  Inventory 

Shovel Bucket Normal i z i n g  

Eucl i d  ( 170-Ton) Truck React ivat ion 

Eucl i d  Truck Boxes Modif icat ions 

Wabco T i r e s  ( 2  x 14)  f o r  Front Wheels 

Wabco Engines (11)  Rebuild and Upgrade 

Wabco (120-Ton) Truck (3 )  React ivat ion 

Wabco (120-Ton) Truck (8) Overhaul 

Wabco (120-Ton) Truck ( 3 )  Rebui 1 d ,  S t a t ex  

Marion Dri 11 (Diesel ) 01-004, Rebuild 

Marion Dr i l l  ( E l e c t r i c )  01-006 

P & H Shovel ( a )  

P & H Shovel ( b )  

P & H Shovel ( c )  

Marion Shovel 

Le Tourneau L800 Loader 

Le Tourneau L800 Loader 

Komatsu Bul ldozer  D355A 

C a t e r p i l l a r  Bulldozer ( 2 )  D-9H 

Grader 

Other Small Equipment 

TOTAL 

Material  

$ 50,000 

25O,OOO 

1,000,000 

100,000 

5O,OOO 

50,000 

100,000 

l5O,OOO 

60,000 

40, GOO 

40,000 

252,OOO 

715,000 

30,000 

l6O,OOO 

480,000 

l6O,OOO 

50,000 

60,000 

170,000 

200,000 

l6O,OOO 

15,000 

l5,OOO 

5,000 

20,000 

40,000 

50,000 

$ 4,512,000 ---------- ---------- 





5.0 MILLING 

5.1 G E N E R A L  

The Cyprus Anvil Concentrator incorporates the unit processes 

of crushing, grinding, froth f lo ta t ion ,  thickening, f i l t e r ing  

and drying to produce selective lead and zinc concentrates. 

The design throughput rate  of the plant in 1969 was 5000 

tonnes per day. No significant a l terat ions have been made t o  

the crushing plant f a c i l i t i e s  since the commencement of 

operations. Substantial changes have been made, however, to  

a l l  other sections of the plant. The most recent plant 

modifications, completed in December, 1981, were inst i tuted to  

enable the plant to produce a f iner  grind when milling a t  a 

9300 tonnes per day rate .  The changes to  equipment and 

process circui t ry affected a l l  aspects o 

other than the crushing plant. 

Throughout the detailed design of the 

consideration was given to  the probable 

throughput rates in the future. Accordi 

' the milling process, 

plant modifications, 

need to  increase mill 

ngly, the proposed 20 

percent increase in the production rate  will be achieved with 

only relatively minor changes to  the plant layout and 

equipment. 

The mechanical and metallurgical tune-up of the mill was f a r  

from complete in 1982 when the operations were curtailed due 

to  depressed metal prices. Time and funds will be required to  

complete th i s  work. Furthermore, modifications will be 

required t o  the crushing plant to increase production 

capabi l i t ies .  In addition t o  Idemothball ing' a c t i v i t i e s ,  the 

opportunity should be taken, prior t o  mill start-up, to  carry 

out routine maintenance and ins t i tu t e  certain c i rcu i t  



m o d i f i c a t i o n s  which w i l l  c o l l e c t i v e l y  enhance t h e  mechanical 

and m e t a l l u r g i c a l  performance o f  t h e  Concent ra tor .  

The p l a n t  maintenance and m o d i f i c a t i o n  programs w i  11 commence 

i n  October, 1985 and be completed by A p r i l  l s t ,  1986 a t  which 

t ime t h e  m i l l  w i l l  resume opera t ions .  

K i l b o r n ' s  p roduc t i on  f o r e c a s t s  a r e  based upon t h e  t a r g e t  

11,160 tonnes p e r  day th roughpu t  r a t e  be ing  ach ieved by  

October, 1986. The p rog ress i ve  improvement i n  p roduc t i on  

r a t e s  d u r i n g  t h e  f i r s t  6  months o f  o p e r a t i o n  makes some 

al lowance f o r  m inor  d i s r u p t i o n s  i n  p roduc t i on  d u r i n g  t he  

s t a r t - u p  phase. The schedule i s  conserva t i ve .  The r a t e  a t  

which t h e  m i l l  achieves planned p roduc t i on  tonnages may be 

inc reased  i n  subsequent d e t a i l e d  eng ineer ing  s tud ies .  

TABLE' 5.1-1 

AVERAGE DAILY MILL THROUGHPUT RATES 

DURING START-UP PHASE 

Month 

Ap r i  1  , 1986 

May, 1986 

June, 1986 

Ju l y ,  1986 

August, 1986 

September, 1986 

October, 1986 and Therea f te r  

Average Throughput 
Tonnes/Day 

5,600 

6,200 

7,300 

9,500 

10,000 

11,000 

11,160 

5.2 MILL PRODUCTION CRITERIA 

The p r i n c i p a l  c r i t e r i a  a p p l i e d  by K i l b o r n  i n  t h e  development 

o f  long-range p r o d u c t i o n  f o r e c a s t s  a r e  summarized i n  Table  

5.2-1. 



TABLE 5.2-1 

MILL PRODUCTION CRITERIA - SUMMARY 

Primary Crushing 

Shifts per Week - 
Hours per Shift  - 
Effective Hours per Week - 
Crushing Rate (DMT per Hour) - 

Fine Crushing 

Shifts per keek - 
Hours per Shift  - 
Effective Hours per Week - 
Crushing Rate (DMT per Hour) - 

Gri rid i ng 

Available Days per Year 

Average Throughput 

Plant Avai labi 1 i t y  

Grinding Rate 

Work Index 

Nominal Grind 

Flotation and Dewatering 

Average Lead Concentrate 
Production 1987-1991 
Average Zinc Concentrate 
Production 1987-1991 

Total Average Concentrate 
Production 

365 

11,160 Tonnes/Day 

93 Percent 

12,OGO Tonnes/Day 

13.2 

60 t o  65 Plicrons 



5.3 METALLURGY 

5.3.1 Summary 

The metal  l u r g i c a l  c h a r a c t e r i s t i c s  o f  t h e  A n v i l  D i s t r i c t  ores 

a re  p ro found l y  i n f l u e n c e d  by t h r e e  p r i n c i p a l  f a c t o r s ;  namely: 

( a )  The h o s t  d e p o s i t  f r om which t h e  o re  i s  ex t rac ted ;  

( b )  The m ine ra log i ca l  c o n s t i t u t i o n  o f  t he  ore; 

( c )  The f ineness  o f  g r i n d .  

The A n v i l  D i s t r i c t  depos i t s  c o n s i s t  o f  a  number o f  minera- 

l o g i c a l l y  d i f f e r e n t  o r e  species,  each o f  which e x h i b i t s  i t s  

own ' m e t a l l u r g i c a l  p r o f i l e ' .  Fu r t he r ,  i t  has been e s t a b l i s h e d  

t h a t  t h e  response o f  any p a r t i c u l a r  o re  t ype  t o  d i f f e r e n t i a l  

f l o t a t i o n  techniques can va ry  when samples o f  t h e  o r e  spec ie  

a re  se lec ted  f rom t h e  va r i ous  depos i ts .  

K i  1 b o r n ' s  m e t a l l u r g i c a l  f o r e c a s t s  a r e  developed g i ven  t he  

source, grade and types o f  o r e  t o  be m i l l e d .  The f o r e c a s t  

parameters a r e  de r i vea  by computing t h e  weighted average 

m e t a l l u r g i c a l  response o f  t h e  c o n s t i t u e n t  o re  types; based 

upon t he  r e s u l t s  o f  meaningfu l  l a b o r a t o r y  t e s t  programs. 

I t  i s  c l e a r l y  e s t a b l i s h e d  t h a t  f i n e  g r i n d i n g  enhances t h e  

n ~ e t a l l u r g i c a l  performance o f  a l l  o re  types p resen t  i n  each of 

t h e  depos i ts .  

5.3.2 H i s t o r i c a l  Performance 

Since t h e  commencement o f  ope ra t i ons  t h e  m i l l  f eed  grades 

p rog ress i ve l y  decreased f rom 11.7 (Pb + Zn) percen t  i n  1971 t o  

7.6 (Pb + Zn) percen t  i n  1977 (F igures  5.3-2 and 5.3-3). 

No tw i ths tand ing  t h i s  35 percen t  r e d u c t i o n  i n  feed grade t h e  

p l a n t  m e t a l l u r g i c a l  performance remained reasonably  constant .  

Therea f te r ,  a  marked d e t e r i o r a t i o n  i n  m e t a l l u r g i c a l  r e s u l t s  
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ensued which cou ld  n o t  be a t t r i b u t e d  s imp ly  t o  t h e  c o n t i n u i n g  

decrease i n  feed  grades. It was a t  t h i s  t ime  t h a t  t h e  Cyprus 

Anvi 1  personnel f i r s t  apprec ia ted  t h e  s i g n i f i c a n t  d i f f e r e n c e s  

i n  m e t a l l u r g i c a l  response between t h e  va r i ous  o re  types. I n  

t h i s  case, predominant ly  b a r i t i c  m a t r i x  and massive su lph ide  

o res  were g r a d u a l l y  rep laced  by f ine r -g ra ined ,  massive 

su lph ide  o r  r i b b o n  banded s i l i c e o u s  ores. 

The p r i n c i p a l  o r e  types i d e n t i f i e d  i n  t h e  Faro, and t h e  o t h e r  

A n v i l  l j i s t r i c t  depos i ts ,  a r e  l i s t e d  below w i t h  t h e  alpha- 

numeric des igna t i on  ass igned by  Cyprus Anvi  1 geo log i s t s .  

A n v i l  D i s t r i c t  Ore T v ~ e s  

Ore Species 
Des igna t ion  O r e C h a r a c t e r i s t i c s  

2 A Sul ph ide-bear ing r i b b o n  banded, g r a p h i t i c  

quar tz .  Genera l l y  lcw-grade l e a d  and z i n c  w i t h  

i r o n  va lues l e s s  than 10 percent .  

P y r i t i c  q u a r t z i t e s  c o n s t i t u t i n g  a group o f  

s i l i c e o u s  o r e  types o f  average l e a d  and z i n c  

grade w i t h  i r o n  va lues t y p i c a l l y  below 14 

percent .  

B lend of  p y r i t i c  and s i l i c e o u s  ores o f  average 

grade . 

Massive p y r i t i c  f a c i e s  e x h i b i t i n g  a broad range 

o f  l e a d  and z i n c  values. I r o n  con ten ts  vary  

between 30 and 40 percent .  



Ore Species 
Des igna t ion  Ore C h a r a c t e r i s t i c s  

2 G F requen t l y  o f  h i g h e r  grade, t h i s  massive 

su lph ide  o r e  i s  con ta ined  i n  a  b a r i t i c  f a c i e s .  

2 H Rassive su lph ide  o r e  r i c h  i n  p y r r h o t i t e .  

Dur ing  t h e  f i r s t  10 yea rs  o f  ope ra t i on ,  o re  was supp l i ed  t o  

t h e  m i l  1  f rom t h e  Faro Zone I Deposi t .  Wi th  t h e  pass ing o f  

t ime,  however, t h e  d i s t r i b u t i o n  o f  o re  types changed; t h e  

coarse g ra i ned  EF and G ores be ing  rep laced  i n  p a r t  by  t h e  

f i n e r - g r a i n e d  and more r e f r a c t o r y  BCD ores.  

P re l  im ina ry  1  abo ra to r y  f l  o t a t i o n  t e s t  work conducted i n  1978 

determined t h a t  m e t a l l u r g i c a l  performance cou ld  be improved by 

f i n e r  g r i n d i n g .  Work i n  t h i s  regard  was acce le ra ted  i n  1979 

when Cyprus A n v i l  acqu i red  t h e  Grum and Vangorda p r o p e r t i e s ,  

s i n c e  i t  was known t h a t  ores from those depos i t s  r e q u i r e d  f i n e  

g r i n d i n g  t o  produce marketab le  d i f f e r e n t i a l  f l o t a t i o n  concen- 

t r a t e s .  Based upon t h e  r e s u l t s  o f  e x t e n s i v e  metal  1  u r g i c a l  

t e s t  work, and t h e  knowledge t h a t  t h e  Faro Zone 111 Depos i t  i s  

composed i n  l a r g e  p a r t  o f  t h e  f i n e r - g r a i n e d  ores,  t h e  d e c i s i o n  

was made t o  mod i fy  t h e  concen t ra to r  t o  p rov i de  a  nominal 

f l o t a t i o n  feed  g r i n d  o f  50 microns.  P r o v i d i n g  a d d i t i o n a l  

g r i n d i n g ,  f l o t a t i o n  and concen t ra te  dewater ing c a p a c i t i e s  t he  

major  mi11 m o d i f i c a t i o n s  were e s s e n t i a l l y  completed by 

year-end 1981. 

Ac tua l  P l a n t  Performance - January t o  June 1982 

Though most o f  t h e  new f lowshee t  components were i n  p lace,  t h e  

m e t a l l u r g i c a l  performance o f  t h e  p l a n t  i n  1982 f a i l e d  t o  even 

approximate t h e  parameters which were used t o  j u s t i f y  t h e  

major  c a p i t a l  expend i tu re  r e q u i r e d  f o r  t h e  m i l l  m o d i f i c a t i o n  

program. 



TABLE 5.3-3 

PLANT METALLURGICAL PERFORMANCE 

(BASE METAL DATA) 

eed Grade 

P l a n t  
Resul ts  
1982 2.8 4.8 

P red i c ted  
Resul ts  
M i l l i n g  
Zone I11 
Ore 2.9 4.6 

ad Concentrate 

Grade Recovery 
% Pb % 

Z inc Concentrate 

Grade Recovery 
% Zn % 

I t  i s  impor tan t  t h a t  t he  reasons f o r  t h i s  d iscrepancy be 

understood i n  o r d e r  t h a t  f u t u r e  m e t a l l u r g i c a l  p roduc t i on  

c r i t e r i a  n o t  be p r e d i c t e d  on mis lead ing  data.  

There were two bas i c  f a c t o r s  which c o n t r i b u t e d  t o  t h e  poor 

m e t a l l u r g i c a l  performance o f  t he  m i l l  i n  1982, namely: 

( a )  Ore type; 

( b )  Inadequate p l a n t  t e s t  work r e s u l t i n g  f r om a c r i t i c a l  

shor tage of  personnel.  

The problems assoc ia ted  w i t h  each o f  these f a c t o r s  a re  b r i e f l y  

summarized below. 

( a )  Ore Type 

O f  the  1.6 m i  11 i o n  tonnes of o r e  m i  1 l e d  i n  1982, 750,000 

tonnes were taken f rom t h e  ox ide  s t o c k p i l e .  Th i s  



s t o c k p i l e  , which con ta ins  o r e  mined s i nce  p rep roduc t i on  

t ime  t o  t h e  present ,  i s  h i g h l y  o x i d i z e d  and o f  poor  

metal  1 u r g i c a l  response. The ac tua l  1982 p l a n t  r e s u l  t s  

recorded when m i l l i n g  o x i d i z e d  s t o c k p i l e  o r e  a r e  shown 

be1 ow. 

OXIDE METALLURGY - 1982 

Lead Concentrate 

Grade Recovery 
% Pb % 

59.6 70.0 

Z inc  Concentrate 

Grade Recovery 
% Zn % 

The da ta  shown represen t  weighted averages o f  h i g h l y  

v a r i a b l e  r e s u l t s  caused by t h e  complete l a c k  o f  homo- 

gene i t y  o f  t h i s  o x i d i z e d  m a t e r i a l .  Ore f rom t h i s  source 

represented 47 percen t  o f  t h e  m i l l  f eed  i n  1982. 

Suppl ies o f  p i t - r u n  o r e  i n  1982 were mined f rom t h e  

lowes t  benches o f  Zone I (3750 t o  3730). Zone I o r e  was 

r i c h  i n  t h e  A t ype  c o n s t i t u e n t ,  and t o t a l l y  a t y p i c a l  when 

compared t o  t h e  composi t ion o f  Zone I 1 1  ores.  I n  f a c t ,  

t h e  r e s u l t s  ob ta ined  were n o t  t o o  d i s s i m i l a r  t o  those 

produced i n  1979, 1980 and 1981 when ~ i l l i n g  Zone I 1  o re ,  

a l s o  no tab le  f o r  t h e  h i g h  g r a p h i t e  content .  Ore mined 

f rom t h e  3950 t o  3930 benches was l o c a t e d  on t h e  upper- 

most e x t r e m i t y  o f  t h e  Zone I 1 1  Deposi t .  These reserves,  

which were n o t  i n i t i a l l y  i nc l uded  i n  t h e  computer ized 

mine mcrdel , were h e a v i l y  d i l u t e d  w i t h  t a l c o s e  m a t e r i a l .  

Ta lc ,  be ing  n a t u r a l l y  hydrophobic, c l o s e l y  resembles 

g r a p h i t e  i n  i t s  adverse i n f l u e n c e  upon metal  1 u r g i c a l  

performance. 

I n  summary, t h e  o r e  m i l l e d  i n  1982 represented a com- 

p l e t e l y  a t y p i c a l  b l end  o f  t h e  most m e t a l l u r g i c a l l y  

d i f f i c u l t  m a t e r i a l .  The composi t ion o f  Zone 111 o res  y e t  



t o  be m i l l e d  w i l l  bear  no resemblance t o  t he  'make-up' o f  

t he  p l a n t  feed i n  1982. 

(b )  P lan t  Test Work 

I n  1982, an acute shortage o f  experienced m e t a l l u r g i c a l  

personnel impeded t h e  r a t e  a t  which t h e  new c i r c u i t r y  

cou ld  be ' tuned '  t o  design cond i t ions .  This statement 

should n o t  be construed as a  c r i t i c i s m  o f  t h e  Faro s t a f f  

who worked bo th  e n t h u s i a s t i c a l l y  and d i l i g e n t l y .  The 

amount of  work requ i red  t o  e f f e c t i v e l y  op t im ize  t h e  

complex c i r c u i t r y  f a r  exceeded t h e  c a p a b i l i t i e s  o f  t he  

small , r e c e n t l y  r e c r u i t e d  and general l y  inexper ienced 

m e t a l l u r g i c a l  team assigned t o  t he  job.  

Though considerable progress was made i n  comnissioning 

t h e  g r i n d i n g  c i r c u i t ,  t he  ac tua l  f l o t a t i o n  feed g r i nds  of 

70 t o  80 microns represent  an apprec iable divergence f rom 

t h e  planned 50 micron l e v e l .  

The r e s u l t s  o f  work conducted i n  1982 i n d i c a t e  t h a t  

t a r g e t  g r i n d  l e v e l s  can be achieved s h o r t l y  a f t e r  the  

resumption o f  operat ions.  

Due t o  t he  work l oad  i n  t h e  g r i n d i n g  sec t ion ,  t he  d i f f i -  

cu l  t i e s  created by wide f l u c t u a t i o n s  i n  o re  types and the  

normal problems associated w i t h  a  new m i l l  s ta r t -up ,  

v i r t u a l l y  no i n - p l a n t  process surveys o f  t he  f l o t a t i o n  

sec t i on  were conducted. 

There i s  no doubt t h a t  t h i s  i n a b i l i t y  t o  op t im ize  c i r -  

c u i t r y  du r i ng  the  r e l a t i v e l y  s h o r t  t ime a v a i l a b l e  c o n t r i -  

buted i n  p a r t  t o  t he  poor m e t a l l u r g i c a l  performance i n  

1982. K i l b o r n  expects many o f  these problems w i l l  be 

resolved i n  t h e  fu tu re .  



Pred i c ted  P l a n t  Performance - 1985 t o  1992 

Empi r i ca l  p l a n t  r e s u l t s  generated i n  1982 under t he  adverse 

and a t y p i c a l  c i rcumstances descr ibed  i n  t h e  p reced ing  t e x t  

should n o t  be used as a  bas i s  f o r  p r e d i c t i n g  long- term 

m e t a l l u r g i c a l  performance. Such f o r e c a s t s  should be 

p red i ca ted  upon t h e  s u b s t a n t i a l  amount o f  r ep roduc ib l e  

l a b o r a t o r y  and p i l o t  p l a n t  t e s t  work conducted by independent 

a u t h o r i t i e s ,  w h i l e  making due p r o v i s i o n  f o r  c i r c u i t  

o p t i m i z a t i o n  d u r i n g  t h e  f i r s t  12 t o  18 months o f  opera t ion .  

The average m e t a l l u r g i c a l  performance da ta  f o r  each o f  t he  

p r i n c i p a l  o r e  types con ta ined  i n  t h e  Zone I11 reserves a r e  

shown i n  Table 5.3-4, based upon t h e  r e s u l t s  o f  locked-cyc le  

l a b o r a t o r y  f l o t a t i o n  t e s t s  performed by Cyprus A n v i l  and o t h e r  

r epu tab le  t e s t i n g  a u t h o r i t i e s .  Due t o  t he  r e l a t i v e l y  smal l  

amounts o f  26 and 2H t ype  ores l i t t l e  r ecen t  t e s t  work has 

been performed on these species.  The meta l  l u r g i c a l  pe r f o r -  

mance o f  t h e  2H o re  i s  p robab ly  p e s s i m i s t i c  and based upon 

o n l y  one locked-cyc le  t e s t .  For t h i s  purpose, t he  meta l -  

l u r g i c a l  response o f  t h e  2G o re  i s  deemed t o  be t he  same as 

t h a t  o f  2EF ore. For  completeness, t y p i c a l  r e s u l t s  a r e  shown 

f rom two p i l o t  p l a n t  s t ud ies  conducted by L a k e f i e l d  Research 

on composite samples o f  Faro o r e  deemed t o  be r e p r e s e n t a t i v e  

o f  Zone I11 ore. 



TABLE 5.3-4 

AVERAGE METALLURGICAL PERFORMANCE DATA 

LOCKED CYCLE FLOTATION TEST RESULTS 

Lead Concent ra te  Z i n c  Concent ra te  

Ore Type 

Average Sample 
Feed Grades 

2A 1.2 

2B CD 2.3 

2EF 3.0 

2H 4.8 

P i  1  o t  
P l a n t  
No. 1 2.1 

P i l o t  
P l a n t  
No. 2  2.1 

Grade 

% Pb 

45.0 

63.2 

67.4 

50.3 

68.4 

73.6 

Recovery Grade Recovery 

% 

90.5 

91.9 

86.4 

78.4 

90.4 

90.6 

NOTES: 

1. Extens ive  t e s t  work per formed upon samples o f  p u r e  2A o r e  

i n d i c a t e  t h a t  l e a d  c o n c e n t r a t e  grades as low as 18 t o  25 

p e r c e n t  l e a d  w i l l  be produced. Post  f l o t a t i o n  techn iques 

and t h e  use o f  g r a p h i t e  depressants  have been shown t o  

s u b s t a n t i a l l y  improve these va lues.  For  t h i s  purpose, 

t h e  l e a d  c o n c e n t r a t e  grade i s  shown as 45 p e r c e n t  l e a d  - 
t h e  l e a d  r e c o v e r y  and z i n c  parameters a r e  unchanged. 

2. P i l o t  p l a n t  samples were found t o  be p a r t i a l l y  o x i d i z e d  

upon a r r i v a l  a t  t h e  L a k e f i e l d  t e s t i n g  f a c i l i t i e s .  Based 

upon o x i d e  d e t e r m i n a t i o n s  ad jus tments  t o  t h e  l e a d  grades 

were made as shown o v e r l e a f .  



Lead Zinc 

Calculated Calculated 
Assay Assay Effective Assay Assay Effective 

Sample Head Oxide - - Head Head Oxide Head -- 

Bulk 
Sample 
No. 1 2.35 0.40 2.05 3.85 0.25 3.72 

Bul k 
Sample 
No. 2 2.40 0.35 2.14 4.34 0.22 4.23 

I t  should be noted t ha t  the data in Table 5.3-4 represent the  

average of a l l  recent locked-cycle t e s t s ,  including the best 

and the worst r e su l t s ,  the l a t t e r  produced under conditions 

known t o  be l e s s  than optimum. 

The laboratory t e s t  work was performed under grinding condi- 

t ions which would produce a nominal grind of 50 microns. When 

milling the s i l i c i o u s  2BCD ore of higher work index grinds in 

the  order of 70 t o  75 microns could be expected and were 

reported i n  t h i s  t e s t  work. 

Kilborn's metallurgical production forecast  i s  based upon the 

resu l t s  of the f l o t a t i on  t e s t  work shown in Table 5.3-4. In 

a l l  cases,  however, 2 percent has been deducted from base 

metal concentrate grades and recoveries t o  r e f l e c t ,  in par t ,  

the e f f ec t  of a 60 t o  65 micron grid. Accordingly, Kilborn's 

weighted average metallurgical performance projections assign 

the  grades and recoveries shown i n  Table 5.3-5 t o  each of the 

consti tuent ore types. 



KILBORN FORECAST 

Grade 
Ore Type % Pb 

2A 43.0 

2B CD 61.2 

2  EC 63.3 

2EF 65.4 

2G 65.4 

H 48.0 

Lead Concent ra te  

Pb A g 
Recovered Recovered 

% % 

75.3 60.0 

87.1 60.0 

85.7 60.0 

84.2 60.0 

84.2 60.0 

89.6 60.0 

K i l b o r n  has assumed an average 60.0 p e r c e n t  

t o  t h e  l e a d  concen t ra te .  No a l l owance  

TABLE 5.3-5 

METALLURGICAL PERFORMANCE BY ORE TYPE 

Z inc  Concent ra te  

Grade 
% Zn 

51.5 

51.7 

51.5 

51.2 

51.2 

50.3 

Z n 
Recovered 

% 

88.5 

89.9 

87.2 

84.4 

84.4 

76.4 

recovery  o f  s i l v e r  

i s  made f o r  t h e  

r e c o v e r y  o f  payable  g o l d  t o  e i t h e r  o f  t h e  s e l e c t i v e  corxen-  

t r a t e s .  It shou ld  be recognized,  however, t h a t  s p o r a d i c  

amounts o f  payable  g o l d  w i l l  occur  f rom t i m e  t o  t ime,  s u b j e c t  

t o  t h e  amount o f  g o l d  c o n t a i n e d  i n  t h e  m i l l  f e e d  ores.  

The cptimum m e t a l l u r g i c a l  performance o f  t h e  p l a n t  w i l l  n o t  be 

ach ieved immed ia te ly  upon t h e  commencement o f  o p e r a t i o n s .  

K i  1 bo rn  has recogn ized  t h i s  f a c t  by d e d u c t i n g  ' s t a r t - u p  

a l l owances '  f r o m  base meta l  grades and r e c o v e r i e s  and t h e  

s i l v e r  recovery .  These a l lowances w i l l  be a p p l i e d  d u r i n g  t h e  

f i r s t  18 months o f  p r o d u c t i o n  and a r e  shown i n  Table  5.3-6. 



P e r i o d  

TABLE 5.3-6 

METALLURGICAL PERFORMANCE 

START-UP ADJUSTMENT FACTORS 

Lead Concent ra te  Z i n c  Concent ra te  

Lead Lead S i  1 v e r  Z i n c  Z i n c  
Grade Recovery Recovery Grade Recovery 
% Pb % % % Zn % 

2nd Q u a r t e r  
1986 -3.0 -3.0 -3.0 -2.0 -5.0 

3 r d  Q u a r t e r  
1986 -2.5 -2.0 -2.0 -1.5 -3.0 

4 t h  Q u a r t e r  
1986 -1.0 -1.0 -1.0 -1.0 -2.0 

1 s t  Q u a r t e r  
1987 -1.0 - - - - -0.5 -1.0 

2nd Q u a r t e r  
1987 -0.5 - - - - - - -0.5 

3 r d  Q u a r t e r  
1987 -0.5 - - - - - - - - 

Ore w i l l  be d e l i v e r e d  t o  t h e  m i l l  i n  accordance w i t h  t h e  

Schedule shown i n  Table 5.3-7. 



TABLE 5.3-7 

ORE DELIVERY SCHEDULE 

Grade 

Cut-Off 
Tonnes A Grade 

Source DMT % Pb % Zn g t  (Pb + Zn) % Per iod  -- 
Faro P i t  1986 - 
(High-Grade) 17,180 3.36 4.94 40.10 6.0 1990 

Low -G rade 1990 - 
Stockp i  1  e  6,602 1.98 3.11 27.87 4 . 0 - 6 . 0  1992 

Oxide 
S t o c k p i l e  1,360 2.90 4.70 37.60 N/A 1992 

TOTAL 

Since t h e  g r a p h i t e  quar tz -hos ted  o res ,  des ignated 2A ,  a r e  

g e n e r a l l y  o f  low-grade, t h e  amount o f  t h i s  r e f r a c t o r y  m a t e r i a l  

con ta ined  i n  t he  high-grade o r e  w i l l  be l e s s  than t h e  average 

f o r  t h e  t o t a l  remain ing reserves. Accord ing ly  , metal  1  u r g i c a l  

performance d u r i n g  t h e  f i r s t  5 years  w i l l  b e n e f i t  n o t  c n l y  

f rom t h e  h i g h e r  feed grades, b u t  a l s o  as a  r e s u l t  o f  t h e  

g r e a t e r  amenab i l i t y  o f  t h e  ores t o  be m i l l e d .  

Ore c l a s s i f i e d  as low-grade w i l l  be s t o c k p i l e d  u n t i l  t h e  

reserves o f  high-grade m a t e r i a l  a r e  exhausted i n  1990. The 

m e t a l l u r g i c a l  performance o f  t h e  low-grade o r e  w i l l  be 

adverse ly  a f f e c t e d  by  t h e  increased p ropo r t i ons  o f  2A ore,  and 

t h e  s u r f i c i a l  o x i d a t i o n  which w i l l  i n e v i t a b l y  occur  d u r i n g  t h e  

s t o c k p i l i n g  per iod .  There a r e  no r e l i a b l e  means o f  f o r e -  

c a s t i n g  t h e  e f f e c t s  which such su r f ace  a l t e r a t i o n  w i l l  impa r t  

on p l a n t  m e t a l l u r g i c a l  r e s u l t s .  For t h i s  purpose, a  weighted 

average me ta l l u rgy  i s  c a l c u l a t e d  as i f  t h e  o r e  were f r e s h l y  

broken and mined. These grades and recove r i es  a r e  then  

ad jus ted  by t h e  amounts shown i n  Table 5.3-8 t o  an a t tempt  t o  

r e f l e c t  t h e  p o s s i b l e  e f f e c t s  o f  o x i d a t i o n .  



I TABLE 5.3-8 

LOW-GRADE STOCKPILE 

ADJUSTMENTS TO REFLECT OXIDATION 

Lead Lead S i  1  v e r  Z inc  Z inc  
Concentrate Recovery Recovery Concentrate Recovery 

% Pb % % Grade % Zn % 

The m e t a l l u r g i c a l  r e s u l t s  ach ieved i n  1982 when m i l  1  i n g  

m a t e r i a l  f rom t h e  ox ide  s t o c k p i l e  a r e  a p p l i e d  when t h i s  

s t o c k p i l e  p rov ides  t h e  source o f  m i l l  feed  i n  1992. 

MILL PRODUCTION FORECAST 

A summary o f  t he  m i l l  p roduc t i on  f o r e c a s t ,  by  per iod ,  i s  shown 

i n  Table 5.4-1. 

The metal  r ecove r i es  and concentrs.te grades a re  de r i ved  i 

Sect ion  14.0 o f  t h i s  Report. 

An a1 lowance f o r  t r a n s p o r t a t i o n  losses  of 0.5 percen t  i 

inc luded  as r e p r e s e n t a t i v e  o f  h i s t o r i c a l  performance. 

The amounts o f  payable metal  a r e  computed i n  accordance w i t h  

t h e  terms o f  t h e  assumed smel te r  c o n t r a c t  terms descr ibed  i n  

Sec t ion  9.0. 

5.5 MILL ORGANIZATIGN STRUCTURE 

5.5.1 Summary 

F igu re  5.5-1 i l l u s t r a t e s  t h e  proposed M i l l  Organ iza t ion  Chart. 

Table 5.5-1 i n d i c a t e s  t h e  t o t a l  m i l l  manpower complement. 



CURRLGH RESOURCES CORPORATION 
TABLE 5.4-1 

HILL PRODUCTION SCHEDULE I 
A s H i l l  Feed 
----------- 

f l i l l  feed -H i l l i ons  DflT 
8.Zinc Production 
....................... 

Zinc i n  feed % Zn 
Zinc i n  concentrate % Zn 
Zinc recovery % 
Zinc concentrate DRT 
Zinc concentrate WIT 
Transport losses % 
Saelter pay f o r  % 
Coaposite recovery % 
Payable z inc (1000 Lbs) 

[.Lead Production 
....................... 

Lead i n  feed % Pb 
Lead i n  concentrate % Pb 
Lead recovery % 
Lead concentrate DHT 
Lead concentrate WM 
Transport Lasses % 
Smelter pay f o r  X 
Coaposi t e  recovery % 
Payable lead (1000 Lbs) 

D.Silver Production 
......................... 

S i l ve r  i n  lead concentrate 
Grams per DHT 
Ounces per DHT 

Payable s i l v e r  OzfDHT 
Payable S i l v e r  (1000 02) 

E. Total Production 
........................ 

Concentrate-Dry He t r i c  Tons 
Concentrate-Wet He t r i c  Tons 

Aug-85 Sep-85 Oct-85 Nov-85 Dec-85 Jan-86 Feb-86 Har-86 dpr-86 Hay-86 Jun-86 Jul-86 dug-86 Sep-86 Oct-86 Nov-86 Dec-86 Tota l  
------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 
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CURRAGH RESOURCES CORPORATION 

TABLE 5.4-1 

HILL PRODUCTION SCHEDULE 

A.Hi1l Feed 
----------- 

H i l l  feed -H i l l i ons  DHT 
8. Zinc Production 
....................... 

Zinc i n  feed % Zn 
Zinc i n  concentrate % I n  
Zinc recovery 2 
Zinc concentrate DHT 
Zinc concentrate WHT 
Transport losses 2 
Smelter pay f o r  % 
Composi t e  recavery % 
Payable z inc (1000 Lbs) 

C.Lead Production 
....................... 

Lead i n  feed % Pb 
Lead i n  concentrate % Pb 
Lead recavery % 
Lead concentrate DHT 
Lead concentrate WHT 
Transport Losses % 
Smelter pay f o r  % 
Corposite recovery % 
Payable lead (1000 Lbs) 

D.Silver Production 

S i l ve r  i n  lead concentrate 
Grams per DHT 
Ounces per DHT 

Payable s i l v e r  Oz/DHT 
Payable S i l ve r  I1000 Oz) 

E.Tota1 Production 

Concentrate-Dry He t r i c  Tons 
Concentrate-Wet He t r i c  Tons 
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TABLE 5.5-1 

MILL MANPOWER - SUMMARY 

Number o f  Employees 

C l a s s i f i c a t i o n  S t a f f  Hour ly  To ta l  

M i  11 Operat ions 10 74 9 0 * 
M i l l  Maintenance 

TOTAL 

* 
An a d d i t i o n a l  5 N i l l w r i g h t s  w i l l  be employed i n  1986 t o  c a r r y  

o u t  c i r c u i t  changes which may be i n s t i t u t e d  as a r e s u l t  o f  

p l a n t  and 1 abora to ry  t e s t  programs. 

5.5.2 M i  11 Operat ing S t a f f  

Repor t ing  d i r e c t l y  t o  t h e  General Manager - Faro Operat ions, 

the  M i l l  Super in tendent  w i l l  be respons ib l e  f o r  t h e  sa fe  and 

e f f i c i e n t  opera t ion ,  maintenance and m e t a l l u r g i c a l  c o n t r o l  of 

t h e  concent ra to r .  The General Foreman - Operat ions, General 

Foreman - M i l l  Maintenance and t h e  Ch ie f  M e t a l l u r g i s t  w i l l  a l l  

r e p o r t  t o  t h e  N i l 1  Superintendent.  

The d a i l y  m i l  1 ope ra t i on  w i l l  be c a r r i e d  o u t  under the  d i r e c -  

t i o n  o f  t h e  General Foreman - Operat ions. The m i  11 ope ra t i ng  

s t a f f  w i l l  i n c l u d e  4 S h i f t  Foremen, one Sur face Foreman, one 

Labour Foreman and a T r a i n i n g  Foreman. The S h i f t  Foreman w i l l  

work i n  accordance w i t h  t he  r o t a t i n g  s h i f t  schedule and w i l l  

superv ise t h e  Operat ing Crews. The Labour Foreman w i l l  work 

on day s h i f t  and w i l l  be respons ib l e  f o r  ass ign ing  d u t i e s  t o  

t he  Labour gang, Reagent M ix i ng  Crew and those persons whc 

w i l l  be r e q u i r e d  t o  work p e r i o d i c a l l y  a t  t h e  t a i l i n g s  impound- 

ment pond. The T r a i n i n g  Foreman w i l l  be respons ib l e  f o r  

implement ing programs designed t o  ensure t h a t  a l l  ope ra t i ng  

personnel a re  t r a i n e d  t o  per fo rm t h e i r  assigned d u t i e s  s a f e l y  



and e f f i c i e n t l y .  The proposed r e d u c t i o n  i n  t h e  number o f  wage 

c l a s s i f i c a t i o n s  w i l l  c o n t r i b u t e  s i g n i f i c a n t l y  t o  t h e  r e d u c t i o n  

i n  t h e  movement o f  employees w i t h i n ,  and between t h e  o p e r a t i n g  

departments. Th i s  decrease i n  employee mobi 1  i ty  w i  11 enhance 

cons ide rab l y  t h e  c o s t  e f f ec t i veness  o f  t h e  in-house t r a i n i n g  

programs. 

The Ch ie f  M e t a l l u r g i s t  w i l l  be r espons ib l e  f o r  t h e  d i r e c t i o n  

o f  l a b o r a t o r y  and p l a n t  t e s t  programs designed t o  exped i t e  

t h e  a t t a i nmen t  o f  optimum m e t a l l u r g i c a l  performance. Four 

graduate M e t a l l u r g i s t s  w i l l  each be ass igned s p e c i f i c  p l a n t  

areas i n  which a p r i o r i t i z e d  l i s t  o f  p r o j e c t s  w i l l  be estab-  

l i s h e d .  The M e t a l l u r g i s t s  wi 11 compi le  and analyze o p e r a t i n g  

r e s u l t s  t o  p rov i de  a bas i s  f o r  f u t u r e  p l a n t  improvements. The 

M e t a l l u r g i s t s  w i l l  d i r e c t  t h e  a c t i v i t i e s  o f  t h e  M e t a l l u r g i c a l  

Technic ians.  A Process Cont ro l  Engineer w i l l  be r espons ib l e  

t o  ensure t h a t  a l l  process c o n t r o l  systems f u n c t i o n  

e f f i c i e n t l y ,  and w i t h  t h e  ass is tance  o f  t h e  Ch ie f  M e t a l l u r g i s t  

and M i l l  Super in tendent  he w i l l  develop s h o r t  and long- te rm 

process c o n t r o l  s t r a t e g i e s  t o  improve process e f f i c i e n c i e s .  A 

Ch ie f  Assayer w i l l  be r espons ib l e  f o r  t h e  Assayers and Sample 

Buckers. 

5.5.3 M i  11 Maintenance S t a f f  

P l a n t  maintenance a c t i v i t i e s  w i l l  be d i r e c t e d  by t h e  General 

Foreman - M i l l  Maintenance. Four Mechanical Maintenance 

Foremen w i l l  ass ign  work t o  t h e i r  r e s p e c t i v e  crews i n  accor-  

dance w i t h  a  simp1 e b u t  e f f e c t i v e  p r e v e n t i v e  maintenance 

system admin is te red  by t h e  2 Maintenance Planners.  An 

E l e c t r i c a l  Maintenance Foreman and I ns t r umen ta t i on  Foreman 

w i l l  d i r e c t  t he  work o f  t h e  M i l l  E l e c t r i c a l  and Inst rumenta-  

t i o n  Repai r  Crews. The Heat ing  P l a n t  Foreman w i l l  be a 

S t a t i o n a r y  Engineer h o l d i n g  a F i r s t  Class Steam Eng ineer ' s  

C e r t i f i c a t e .  The incumbent w i l l  be r espons ib l e  f o r  t h e  



o p e r a t i o n  o f  t h e  H e a t i n g  P l a n t  and w i l l  se rve  i n  an a d v i s o r y  

c a p a c i t y  t o  t h e  M i l l  Claintenance Crews. 

5.5.4 Mi 11 Opera t ing  Labour 

A l i s t  o f  t h e  Opera t ing  Labour personnel  i s  p r o v i d e d  i n  Tab le  

5.5-4. 

TABLE 5.5-4 

MILL CPERATING CREW 

Area 

P r o d u c t i o n  and Maintenance 

Crusher Opera to r  

Crusher He1 p e r  

G r i  n d i n g  Opera to r  

C o n t r o l  Room Opera to r  

F l o t a t i o n  Operator  

F l  o t a t i o r ~  He1 p e r  

F i  1  t e r  Opera to r  

F i  1  t e r  He1 p e r  

F i  1  t e r  S e c t o r  

Load-Out Opera to r  

Load-Out He1 p e r  

T a i l i n g s  Opera to r  

Equipment Operator  

Garbage Truck D r i v e r  

General Labourer  

Tra i nee 

Reagent Opera to r  

Bucker 

Coal Crusher Opera to r  

S u b t o t a l  

Number o f  Personnel  



Area 

Office and Technical 

Metallurgical Technician 
Assayer 

Mill Clerk 

Subtotal 

TOTAL OPERATING LABOUR 

Number of Personnel 

The terms of the proposed collective agreement incorporate a 

reduction in the number of wage classif icat ions.  

Consequently, employees will be less  motivated to  move rapidly 

from job-to-job in an e f fo r t  to  increase the i r  ra te  of pay. 
Instead, operating personnel wi 11 be more 1 i kely to remain 

longer in operating positions, thereby acquiring increased 

s k i l l s  through experience and on-the-job training. 

Mil 1 Maintenance Labour 

Table 5.5-5 indicates the complement of Mill Maintenance 
personnel. 

During the year 1986 an additional 5 Millwrights will be added 
to perform work of a project nature arising from the rigorous 
plant testing programs. 

The crew includes an expanded group of Instrumentation 

Technicians and, for  the f i r s t  time, a Nil1 Electrical Crew 

dedicated solely to  maintenance of e lectr ical  systems in the 

Concentrator. 







TABLE 5.5-5 

MILL MAINTENANCE CREW 

Job Job 
C l a s s i f i c a t i o n  Funct ions 

M i l l w r i g h t  

E l e c t r i c i a n  

Inst rument  Technic ian 

Heat ing P l a n t  Operator  

Truck Dr ive r /Labourer  

TOTAL 

Number o f  
Empl oyees 

38 

10 

5 

4 
2 - 

59 - - - - 

No al lowance i s  made i n  t h i s  s tudy f o r  t h e  i n c l u s i o n  o f  an 

Appren t i cesh ip  Program. I n  f a c t ,  i t  i s  h i g h l y  probable t h a t  

such formal  j o b  t r a i n i n g  w i l l  be i n s t i t u t e d ,  a1 though, f o r  

t h i s  purpose i t  may be assumed t h a t  t h e r e  w i l l  be nc increase 

i n  t h e  number o f  Maintenance personnel,  o r  t h e  assoc ia ted  

cos t s  . 

5.6 MILL OPERATING COST SUMMARY 

A summary o f  t h e  p r o j e c t e d  mi17 o p e r a t i n g  c o s t s  i s  p rov ided  i n  

Table 5.6-1. f o r  completeness, cos t s  i n c u r r e d  by t h e  M i l l  

Department p r i o r  t o  t h e  commencement of m i l l i n g  ope ra t i ons  a r e  

a l s o  shown. 

The cos ts  o f  g r i n d i n g  s t e e l  and reagents  a r e  a l l  quoted and 

used on an ' f o b  Vancouver' bas is .  The incrementa l  f r e i g h t  

c o s t  t o  move supp l i es  f rom Vancouver t o  t h e  mine s i t e  a r e  

es t imated  i n  Sec t ion  8.6 o f  t h i s  Report  i n  o r d e r  t h a t  such 

cos t s  can be c l e a r l y  i d e n t i f i e d .  



MILL PREPRODUCTION PROGRAM 

Program Ob jec t i ves  

P r i o r  t o  t h e  commencement o f  m i l l i n g  opera t ions  on A p r i l  l s t ,  

1986 i t  w i l l  be necessary t o  'demothba l l '  t he  p l a n t ,  c a r r y  o u t  

r o u t i n e  maintenance a c t i v i t i e s  and e f f e c t  c e r t a i n  c i r c u i t  

m o d i f i c a t i o n s .  

K i l b o r n  has n o t  seen a  d e t a i l e d  schedule o f  work which should 

be performed d u r i n g  t h e  p r e s t a r t - u p  per iod .  A cons iderab le  

amount o f  e f f o r t  has been expended by Cyprus A n v i l ,  and 

o thers ,  t o  i d e n t i f y  maintenance a c t i v i t i e s  and new p r o j e c t s  

which should be i nc l uded  i n  any such schedule. 

A we1 1  - p l  anned p reproduc t ion  program wi 1  1  : 

( a )  Ensure t h e  p l a n t  i s  capable o f  ach iev ing  t he  proposed 

p l a n t  throughput  r a t e s  and metal  1  u r g i c a l  t a r g e t s .  

( b )  F a c i l i t a t e  a  smooth and t r o u b l e - f e e  s t a r t - u p ,  thereby  

a1 l ow ing  a t t e n t i o n  t o  focus on t h e  m e t a l l u r g i c a l  o p t i m i -  

z a t i o n  s tud ies .  

( c )  I nc l ude  o n l y  those p r o j e c t s  which a r e  economica l ly  

j u s t i f i a b l e .  Front-end c a p i t a l  expendi tures w i l l  be 

minimized, c o n s i s t e n t  w i t h  t h e  p rev ious ly -no ted  

ob jec t i ves .  

( d )  ~ o t  i n c l u d e  p r o j e c t s  which a r e  based upon i n s u f f i c i e n t  

ope ra t i ng  data. Instead,  programs w i l l  be e s t a b l i s h e d  

whereby meaningful  e m p i r i c a l  da ta  w i  11 be recorded, 

compi led and analyzed once s t a b l e  opera t ions  have been 

achieved. The economic v i a b i l i t y  o f  p r o j e c t s  which 

c u r r e n t l y  i n d i c a t e  p o t e n t i a l  t o  improve e f f i c i e n c i e s  w i l l  

then  be determined. 



C e r t a i n  maintenance and p r o j e c t  work w i l l  be c a r r i e d  o u t  

b e f o r e  t h e  s t a r t - u p  t o  enhance p l a n t  performance. To keep 

such p lans ,  i n  p e r s p e c t i v e ,  however, i t  i s  w o r t h y  o f  n o t e  t h a t  

t h e  average m i l l  p r o d u c t i o n  r a t e  ach ieved d u r i n g  1982 e q u a l l e d  

96 p e r c e n t  o f  t h e  proposed 11 160 tonnes p e r  day, d e s p i t e  t h e  

usual  s t a r t - u p  d i f f i c u l t i e s .  

TABLE 5.7-1 

MILL FEED TONNAGES 

JANUARY - MAY, 1982 

Dry M e t r i c  
Month Tonnes 

January 288,300 

February  296,571 

Ma r c  h  367,177 * 
Apr i  1  308,869 

~ a ~ *  339,378 

TOTAL 1,600,295 --------- --------- 

Proposed Throughput 

Number o f  
Opera t ing  

Days 

3  1 

2 8  

3  1 

2 9  

30 - 

149 
--- --- 

* 
The p l a n t  was shutdown A p r i l  9 t h  and 

observe S t a t u t o r y  h o l i d a y s .  

Average D a i l y  
C t i  11 Throughput 

Dry  M e t r i c  Tonnes 

May 24th,  1982 t o  

C e r t a i n  c a p i t a l  p r o j e c t s  have been proposed by o t h e r s  which 

a r e  exc luded  f rom K i l b o r n ' s  program. I n  many o f  these i n -  

stances,  K i  1  bo rn  recognizes t h e  d e s i  r a b i  1  i t y  o f  t h e  proposed 

f a c i  1  i t i e s ,  b u t  contends t h a t  t h e  a d d i t i o n a l  systems and 

equipment a r e  n o t  necessary t o  ensure t h e  e f f i c i e n t  o p e r a t i o n  

o f  t h e  Concen t ra to r  a t  t h e  p lanned p r o d u c t i o n  r a t e s .  I n  

subsequent y e a r s  M i l l  Opera t ing  s t a f f  may be a b l e  t o  j u s t i f y  

more s o p h i s t i c a t e d  process c o n t r o l  systems, f o r  example, based 



upon dependable ope ra t i ng  da ta  and p reva i  1  i n g  economic 

c i  rcums tances. 

A l i s t  o f  t h e  p r i n c i p a l  p r e s t a r t - u p  p r o j e c t s  i s  p rov ided  i n  

Table 5.7-2. 

Maintenance supply  cos ts  a re  es t imated  by assuming t h a t  the  

c o s t  o f  suppl i e s  equals  t h a t  o f  l abou r  ( re fe rence  Sec t i on  

14.3-8). The cos t s  o f  new equipment r e q u i r e d  f o r  p r o j e c t s  a r e  

based, i n  p a r t ,  upon telephone quo ta t i ons  and p rev ious  eng i -  

nee r i ng  s tud ies .  

It i s  proposed t h a t  one p r o j e c t ,  t h e  c o n s t r u c t i o n  o f  t h e  b u l k  

l i m e  and soda ash r e c e i v i n g  s t a t i o n ,  be con t rac ted  o u t  t o  a  

l o c a l  c i v i l  con t rac to r .  

V i r t u a l l y  a l l  mechanical and p i p i n g  eng ineer ing  w i l l  be 

performed by 2 Design draf tsmen and one Process Engineer, a l l  

o f  whom w i l l  work a t  t h e  s i t e  d u r i n g  t h e  p r e s t a r t - u p  phase. 

These personnel w i l l  be r e t a i n e d  by Curragh t o  a s s i s t  i n  t h e  

des ign o f  f i e l d  m o d i f i c a t i o n s  and t o  m a i n t a i n  e x i s t i n g  draw- 

i ngs  i n  t he  ' a s - b u i l t '  cond i t i on .  



TABLE 5.7-2 

PREPRODUCTION MILL PROJECTS 

Area P r o j e c t  D e s c r i p t i o n  

Crushing 

Gr i nd ing  

F l o t a t i o n  

Reagents 

Dewatering 

I n s t a l  1 Pr imary Crusher Rock Breaker 

Modi fy  V i b r a t i n g  Screens 

Rep1 ace Coarse Ore V i b r a t i n g  Feeders 

Upgrade Conveyors 
(Motors, Gear, Reducers, e t c .  ) 

Rout ine Maintenance 

Overhaul S l o t  Feeders No. 2 and No. 3 
F ine  Ore B ins  

Rout ine Maintenance 

I n s t a l  1 One Cyclopac 15- inch Regr ind 
Cyclones 

Mod i fy  Z inc ~ ~ u ~ h e r  Feed Pumpbox and 
Discharge P ip i ng  

Pumpbox and Launder M o d i f i c a t i o n s  

Rout ine Maintenance 

Bu lk  Lime and Soda Ash Receiv ing 
S t a t i o n  

Improve Cyanide Area V e n t i l a t i o n  

Rout ine Maintenance and Minor  
M o d i f i c a t i o n s  

I n s t a l l  Soda Ash S l u r r y  D i s t r i b u t i o n  
Tank 

General Upgrading o f  Pumps and P ip i ng  
Sys tems 

Rout ine Maintenance 

Water D i s t r i b u t i o n  Modi fy  E x i s t i n g  Water D i s t r i b u t i o n  
System 



Area 

Electrical 

Instrumentation 

Instal 1 New Conveyor Motors, Overhaul 
and Clean Existing Equipment. Clean 
MCC Rooms, Relable as Necessary MCC 
and Control Panel Stations. Dewater- 
ing Controls 

Clean, and Calibrate Existing Equip- 
ment. Replace Broken Equipment. 
Install  Additional Instrumentation 
and Dewatering Controls 

5.7.2 Crushing 

( a )  General 

The primary and secondary f ine crushing c i rcu i t s  have 

been changed 1 i t t l e  since the commencement of operations 
in 1969 when the mill throughput rate was 1.8 million 

tonnes per years. 

The proposed increase in the crushing plant product 

rate to  4 .1  mil lion tonnes per year will be achieved 
large part ,  by extending the scheduled operating time 

the two crushing plants as shown in Table 5.7-3. 

:ion 

in ,  
of 



TABLE 5.7-3 

CRUSHING PLANT OPERATING SCHEDULES 

Primary Circui t  Secondary Circui t  

Original Proposed Original Proposed 
I tem Cr i t e r i a  Cr i t e r i a  Cr i t e r i a  Cr i t e r i a  

Hours per Sh i f t  8 12 8 12 
Sh i f t s  per Day 1 2 1 2 

Sh i f t s  per Week 6 3 7 10 

Crushing Rate 1270 1200 762 600 
(DMT per Hour) 

The broad assumptions used t o  develop t h i s  Operating 

Schedule a re  shown below (reference Figure 5.7-1). 

Primary Crushing Circuit  

Assume: Crushing Rate - 1200 DMT/Hour 

Primary Screen Oversize - 65 Percent of 
Screen Feed 

During a normal operating week, w i t h  no plant shutdowns 

the mi11 wil l  consume 12,000 DMT per day x 7 which equals 

84,000 DMT per week. 

Theoretical Primary Crushing Time - 849000 = 70 Hours 1200 

Allow 50 percent ef f ic iency f ac to r  f o r  primary c i r c u i t .  

Note: 

Required crushing time equals 70 hours x 1.5 which equals 

105 hours. 

Primary crushing c i r c u i t  will operate f o r  nine 12-hour 

s h i f t s  per week. 





Secondary Crushing C i r c u i t  

Weekly M i l  1  Throughput a t  
12,000 DMT pe r  Day - 84,000 DMT/Week 

Less Pr imary Screen Undersize - 29,400 DMT/Week 

Equals Feed t o  t h e  Secondary 
Crushing C i r c u i t  - 54,600 DMT/Week 

Assume Secondary Crushing Rate - 600 DMT/Hour 

Theo re t i ca l  Secondary Crushing Time- 54a600 = 91 Hours 

A l low 30 percen t  e f f i c i e n c y  f a c t o r  f o r  secondary c i r c u i t .  

Note : 

Required c rush ing  t ime  equals  91  hours x 1.3  which equals 

118 hours. 

Secondary c rush ing  c i  r c u i  t w i  11 operate f o r  t e n  12-hour 

s h i f t s  per  week. 

( b )  Pr imary Crushing C i r c u i t  

Crushing opera t ions  were f r e q u e n t l y  d i s r u p t e d  i n  t h e  pas t  

by overs ized  rocks which became lodged i n  t h e  gape o f  t h e  

p r imary  crusher .  An al lowance o f  $300,000 i s  p rov ided  

f o r  t h e  purchase and i n s t a l l a t i o n  o f  a s u i t a b l e  rock  

b reaker  t o  f a c i l i t a t e  t h e  r a p i d  removal o f  such m a t e r i a l .  

New pr imary  screen decks w i l l  be i n s t a l  l e d  i n  accordance 

w i t h  t h e  manufac tu re r ' s  recommendations t o  r e f l e c t  t he  

r e v i s e d  p roduc t ion  ra tes .  

No conveyor mod i f i ca t i ons  w i l l  be r e q u i r e d  i n  t h e  p r imary  

c rush ing  c i r c u i t .  



Routine maintenance w i l l ,  however, be c a r r i e d  o u t  on a l l  

process equipment, dus t  c o l  l e c t i o n  and hea t i ng  and 

v e n t i l a t i n g  systems. 

( c )  Secondary Crushing C i r c u i t  

The o r i g i n a l  des ign o f  t he  chutes through which o r e  i s  

wi thdrawn f rom t h e  coarse o r e  b i n  has n o t  proved success- 

f u l .  An improved chute des ign has been developed which, 

when operated i n  con junc t i on  w i t h  l a r g e r  v i b r a t i n g  

feeders w i l l  cons iderab ly  improve t h e  ope ra t i on  o f  t he  

f i n e  c rush ing  p l a n t .  Approximately $300,000 wi 11 be 

spent t o  purchase t h e  new v i b r a t i n g  feeders and 

assoc ia ted  chutes. 

The secondary screen w i l l  be m o d i f i e d  f r om a s i n g l e  deck 

t o  a  double deck u n i t .  The screens beneath t h e  t e r t i a r y  

crushers w i l l  be rep laced.  

Conveyor m o d i f i c a t i o n s  which w i l l  be r e q u i r e d  a r e  i d e n t i -  

f i e d  i n  Table 5.7-4 which compares some o f  t h e  o r i g i n a l  

conveyor des i  yn c r i t e r i a  w i t h  those proposed by K i  1 born. 

I n  a d d i t i o n  t o  t he  changes t o  t h e  d r i v e s  o f  Conveyor Nos. 

8, 9, 11, 12 and 13 r o u t i n e  maintenance w i l l  be c a r r i e d  

ou t  on a l l  conveyors, chutes and dus t  hand l ing  systems. 

Conveyor b e l t i n g  throughout  t h e  c rush ing  p l a n t  w i l l  be 

vu lcan ized  as necessary t o  e l i m i n a t e  a l l  mechanical 

s p l  i ces .  Conveyor s k i  r t i n g s ,  scrapers and p r o t e c t i o n  

devices w i l l  be r e p a i r e d  and/or rep laced  as r e q u i r e d  t o  

ensure e f f i c i e n t  and c l ean  opera t ion .  

5.7.3 Gr ind ina  

The p r i n c i p a l  i tems o f  process equipment a r e  adequate ly-s ized 

t o  accommodate t h e  increased p roduc t i on  ra tes .  



P r i o r  t o  t h e  recen t  suspension o f  t he  opera t ions ,  No. 1 F ine  

Ore B i n  was emptied o f  r e s i d u a l  muck and t h e  s l o t  feeder  

chutes were replaced. Th is  work, be ing  p a r t i c u l a r l y  l abou r  

i n t e n s i v e  and t ime  consuming, w i l l  be performed on No. 2  and 

No. 3 F ine  Ore Bins p r i o r  t o  t h e  resumption o f  opera t ions  i n  

o rde r  t o  a v o i d  f u t u r e  g r i n d i n g  c i r c u i t  shutdowns. 

Maintenance programs, c u r t a i  1  ed i n  1982, p rov ided  f o r  t h e  

i n s t a l l a t i o n  o f  new h y d r a u l i c  d r i v e s  on two s l o t  feeder  

conveyors. Ce r ta i n  m i l l  f eed  and d ischarge chutes were a l s o  

scheduled t o  be replaced. Much o f  t he  m a t e r i a l  f o r  these 

programs i s  c u r r e n t l y  on-s i te .  Th is  work, i n  a d d i t i o n  t o  

r o u t i n e  maintenance a c t i v i t i e s ,  w i l l  be performed p r i o r  t o  t he  

resumption o f  m i l l i n g  opera t ions .  



TABLE 5.7-4 

CONVEYOR DESIGN CRITERIA 

O r i g i n a l  Flowsheet (1969) 

Be1 t 
Conveyor Width  Capac i t y  Speed 

Number ( i n )  DMT/Hour F t /M in  

6 36 750 350 

7 48 750 200 

8* 36 975 350 

9 * 3 6 975 350 

10A & 10B 48 715 V a r i a b l e  

1 l* 30 1005 425 

12* 30 1005 425 

13** 3 0 1005 425 

Moto r  
hp 

200 

15 

2 50 

20 

15 

100 

10 

7 5 

100 

5 

150 

15 

200 

K i  1  b o r n  Proposa l  

Capac i t y  Speed 
DMT/Hour F t /M in  

1200 425 

780 250 

780 425 

780 275 

600 250 

600 350 

600 200 

9 50 440 

950 440 

475 V a r i a b l e  

1020 6 10 

1020 610 

1020 6 10 

Moto r  
hp 

2 00 

15 

250 

2 0 

15 

100 

10 

125 

150 

5 

150 

25 

200 

* 
Changes r e q u i r e d  t o  conveyor speed and moto r  s i z e  as noted.  

** 
Conveyor No. 13 moto r  was i n c r e a s e d  f r o m  t h e  o r i g i n a l  150 horsepower 

t o  t h e  p r e s e n t  200 horsepower by  Cyprus A n v i l  a f t e r  5 y e a r s  o f  

o p e r a t i o n .  



The a l ignments  o f  a l l  m i l l s  w i l l  be checked and ad jus ted  as 

necessary. 

No changes t o  cyc lone s i z e s  shou ld  be made u n t i l  f u r t h e r  

ope ra t i ng  da ta  i s  obta ined.  Test  programs w i l l  be implemented 

p rompt l y  upon t h e  s t a r t - u p  t o  o p t i m i z e  cyc lone  parameters. A  

cont ingency i s  i nc l uded  i n  t h e  c a p i t a l  cos ts  d u r i n g  t h e  f i r s t  

y e a r ' s  ope ra t i on  t o  p rov i de  f o r  such i tems i f  requ i red .  

5.7.4 F l o t a t i o n  and Reagents 

Whi le t h e  major  i tems o f  process equipment w i l l  s a t i s f y  t he  

proposed p roduc t i on  c r i t e r i a ,  a  number o f  c i r c u i t  m o d i f i c a -  

t i o n s  shou ld  be implemented be fo re  ope ra t i ons  commence. 

Dur ing  t h e  6-month p e r i o d  o f  o p e r a t i o n  f o l l o w i n g  t h e  comple- 

t i o n  o f  t h e  m i l l  m o d i f i c a t i o n s ,  t h e  z i n c  rougher  c i r c u i t  

performance was adverse ly  a f f e c t e d  by surges i n  f l o w s  f rom t h e  

feed  pumps. Attempts t o  e l i m i n a t e  t h i s  problem were n o t  

success fu l .  A1 lowance i s  made i n  t h e  c a p i t a l  budget t o  

redes ign,  f a b r i c a t e  and i n s t a l l  a  z i n c  rougher feed  pumping 

system which w i l l  work e f f e c t i v e l y .  

Exper ience gained d u r i n g  t h e  b r i e f  p e r i o d  o f  ope ra t i on  i n d i -  

ca ted  a  number o f  r e l a t i v e l y  m inor  improvements which cou ld  be 

made t o  min imize process s p i l l a g e  f rom d i s t r i b u t o r s ,  pumpboxes 

and launders .  Th is  work i s  scheduled i n  t h e  p rep roduc t i on  

a c t i v i t i e s .  

P r o v i s i o n  i s  i nc l uded  t o  i n s t a l l  15- inch d iamete r  cyc lones i n  

one z i n c  r e g r i n d  c i r c u i t .  By so doing, t e s t  work may commence 

immediate ly  t o  eva lua te  va r i ous  cyc lone  con f i gu ra t i ons  a t  t h e  

h i g h e r  p l a n t  th roughpu t  r a t e s .  

Cyprus A n v i l  has r e c e n t l y  conducted a  1  i m i t e d  amount o f  t e s t  

work t o  eva lua te  t h e  e f f e c t s  which c o n d i t i o n i n g  impa r t s  on t h e  



m e t a l l u r g i c a l  performance o f  t h e  z i n c  c i r c u i t .  Con t ra ry  t o  

t he  r e s u l t s  o f  e a r l i e r  t e s t  programs, r e c e n t  da ta  i n d i c a t e s  

t h a t  improvements i n  t h e  r a t e  o f  f l o t a t i o n  may be ach ieved 

th rough  t h e  use o f  c o n d i t i o n e r s .  I t  i s  proposed t h a t  t h e  

m o d i f i c a t i o n s  t o  t h e  z i n c  rougher feed  pumpbox be designed t o  

opera te  i n  con junc t i on  w i t h  c o n d i t i o n e r s  which may be 

i n s t a l l e d  i n  1986, s u b j e c t  t o  t h e  r e s u l t s  o f  f u r t h e r  l abo ra -  

t o r y  and p l a n t  t e s t  programs. 

For  t h i s  purpose, i t  i s  assumed t h a t  l i m e  and soda ash w i l l  be 

d e l i v e r e d  i n  b u l k  form. The reagents  w i l l  be dumped i n t o  a  

s i n g l e  hopper f rom which t h e  m a t e r i a l  w i l l  be conveyed pneu- 

m a t i c a l l y  t o  t h e  r e s p e c t i v e  e x i s t i n g  b u l k  s to rage  tanks. The 

i n s t a l l a t i o n  o f  t h i s  system i s  necessary t o  e l i m i n a t e  t h e  

expensive and dangerous methods used i n  t h e  p a s t  t o  un load 

l ime .  Fur ther ,  t h e  use o f  such a b u l k  chemical  r e c e i v i n g  

f a c i l i t y  w i l l  e l i m i n a t e  t h e  Company's c u r r e n t  dependency upon 

t h e  use o f  t h e  White Pass & Yukon soda ash t r a n s l o a d i n g  

b u i l d i n g  i n  Whitehorse. 

P r i o r  t o  t h e  s t a r t - u p  o f  t h e  m i l l  o p e r a t i o n  t h e  l i m e  b a l l  m i l l  

w i l l  be complete ly  overhauled. The e x i s t i n g  baghouse w i l l  be 

rep laced  w i t h  a  Ducon wet dus t  c o l l e c t o r  t o  improve t he  dus t  

e x t r a c t i o n  and e l i m i n a t e  t h e  t r a d i t i o n a l l y - h a z a r d o u s  j o b  o f  

c l ean ing  and m a i n t a i n i n g  t h e  o r i g i n a l  system. 

A new soda ash d i s t r i b u t i o n  tank  w i l l  be i n s t a l l e d ,  complete 

w i t h  a1 1  necessary c o n t r o l s  t o  a1 l e v i a t e  t h e  d i f f i c u l t i e s  

which were encountered i n  p roduc ing  a  soda ash s l u r r y  o f  

cons tan t  cons is tency.  

The f i l t e r  and d i s t r i b u t i o n  system w i l l  be m o d i f i e d  t o  p rov i de  

i n d i v i d u a l  reagent  c o n t r o l  t o  each f i l t e r  by means o f  ded i -  

ca ted  me te r i ng  pumps. 



The v e n t i l a t i o n  i n  t h e  cyanide m ix i ng  area i s  c u r r e n t l y  

inadequate.  The m ix i ng  and d i s t r i b u t i o n  tanks w i l l  be covered 

and a d d i t i o n a l  exhaust f a n  c a p a c i t y  prov ided.  

Dewater ing and Load-Out 

The t h i ckene rs ,  c l a r i f i e r s ,  concen t ra te  surge tanks, f i l t e r s  

and d r ye rs  w i l l  a l l  be capable o f  dewater ing t h e  p r o j e c t e d  

concen t ra te  p roduc t ion .  Never the less,  t h e r e  w i l l  be pe r i ods  

o f  t ime  when t h e  p l a n t  th roughpu t  w i l l  be a t ,  o r  c l o s e  t o  t h e  

maximum t h e o r e t i c a l  capac i t y .  K i l b o r n  has n o t  examined means 

by which t h e  capac i t y  o f  t h e  p l a n t  may be increased.  It i s  

recommended, however, t h a t  t h e  t o t a l  dewater ing p l a n t  

c a p a b i l i t i e s  be reviewed i n  d e t a i l  as an i n t e g r a l  p a r t  of any 

subsequent eng ineer ing  s tud ies .  It remains t o  complete some 

o f  t h e  work which i n i t i a l l y  was i n c l u d e d  i n  t h e  1980-81 

Cons t ruc t i on  Program. I n  a d d i t i o n ,  exper ience w i t h  t h e  new 

p l a n t  i d e n t i f i e d  a  number o f  m a t e r i a l s  hand l i ng  problems which 

should  be reso l ved  p r i o r  t o  p l a n t  s t a r t - u p .  

It was Cyprus A n v i l ' s  i n t e n t i o n  i n i t i a l l y  t o  develop one 

c e n t r a l  c o n t r o l  room i n  t h e  g r i n d i n g  area f rom which a l l  p l a n t  

f u n c t i o n s  cou ld  u l  t i m a t e l y  be c o n t r o l  l ed .  Accord ing ly ,  

c e r t a i n  c o n t r o l s  f o r  t h e  dewater ing area were i n s t a l l e d  i n  t h e  

g r i n d i n g  c o n t r o l  room. Pending t h e  comple t ion  o f  these 

long- te rm p lans  i t  i s  proposed t h a t  those c o n t r o l s  i n s t a l l e d  

i n  t h e  g r i n d i n g  c o n t r o l  room be d u p l i c a t e d  i n  t h e  f i l t e r  

c o n t r o l  room t o  f a c i l i t a t e  e f f i c i e n t  ope ra t i ons  i n  t h e  

immediate f u t u r e .  

Water D i s t r i b u t i o n  

Cyprus Anvi  1  i s  c u r r e n t l y  seek ing r e g u l a t o r y  approva l  t o  

inc rease  t h e  p e r m i s s i b l e  amount o f  f r eshwa te r  which may be 

consumed by t h e  M in ing  opera t ion .  Th i s  m a t t e r  i s  rev iewed i n  

Sec t ion  6.3 o f  t h i s  Report. 



The availability of additional quantities of freshwater will 

facilitate the simplification and upgrading of the existing 

water distribution systems. Once complete, the proposed 

installation will ensure adequate quantities of water will be 

available for all purposes with little dependency upon the use 

of any recycled water. 





* .  - 

6.0 SERVICES 

6.1  ELECTRICAL ENERGY 

6.1.1 Power Supply 

The Nor the rn  Canada Power Commission (NCPC) e l e c t r i c a l  power 

g e n e r a t i n g  s t a t i o n s  and d i s t r i b u t i o n  g r i d  p r o v i d e s  power t o  

t h e  mine s i t e  and t h e  Town o f  Faro. The 138 kV overhead 

t r a n s m i s s i o n  1 i n e  a l s o  s e r v i c e s  Whitehorse, Carmacks Ross 

R i v e r  and a number o f  s m a l l e r  Communities (see F i g u r e  6.1-1). 

The Commission generates hydro  e l e c t r i c  power a t  A i s h i h i k  and 

Whitehorse.  D iese l  generated power can be produced a t  

Whitehorse and Faro. 

TABLE 6.1-1 

NCPC POWER GENERATING CAPABILITY 

Source 

Hydro - A i s h i h i k  

- Whitehorse 

D iese l  - Whitehorse 

- Faro 

- Faro Turb ine  

TOTAL 

Rated Capac i t y  (MW) 

31.2 

47.8 

21.6 

I n  a d d i t i o n  t o  t h e  above, a 2.5 MW d i e s e l  emergency g e n e r a t o r  

i s  owned and opera ted  as r e q u i r e d  by Cyprus A n v i l .  

C o n s t r a i n t s  imposed by t h e  a v a i l a b i l i t y  o f  w a t e r  d i c t a t e  t h a t  

t h e  A i s h i h i k  hydro e l e c t r i c  p l a n t  opera te  g e n e r a l l y  th rough  
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the winter months. The hydro e l ec t r i c  load during the summer 

months i s  generally assumed by the Whitehorse plant. 

The depressed s t a t e  of the Yukon's economy has resulted in the 

ava i lab i l i ty  of e l ec t r i c  power f a r  in excess of the projected 

load growth requirements. In ea r l i e r  times, portions of 

Cyprus Anvil's power were generated by diesel e l ec t r i c  units 

due to  the lack of the less  expensive hydro e l ec t r i c  energy. 

The shutdown of the Whitehorse Copper Mine, the instal la t ion 
of the fourth hydro e l ec t r i c  turbine and the general decline 

in Yukon economic growth have resulted in an excess of hydro 

e l ec t r i c  power available to  future consumers. I t  i s  certain 
that  vir tual ly  a l l  the mine's future energy requirements will 

be serviced by hydro el ec t r i  c generators. 

6.1.2 Power Requ i remen t s  

The total  mine s i t e  energy consumption during the l a s t  8 

months of operation a f t e r  the 1981 expansion (October, 1981 

through June, 1982) averaged 13.2 GWH. 

I t  i s  anticipated the total  power requirements in the future 

will vary l i t t l e  from th i s  value. 

For the purposes of th i s  Report, the maximum annual energy 

consumption i s  assumed to  be 165 GWH; the peak demand will be 

in the order of 24 kVA. The monthly energy consumptions 
projected between October, 1985 and March, 1986 are  reported 

in Table 6.1-2. 



Month 

October 
November 

December 

January 

February 
March 

Power Costs 

TABLE 6.1-2 

PRE-MILL PRODUCTION 

ENERGY CONSUMPTION 

Year 

1985 

1985 

1985 

1986 

1986 

1986 

Energy Consumption 
(GWH 

Cyprus Anvil's ccsts for  e lectr ical  power were calculated in 

accordance with a formula which inccrporated such factors as: 

( a )  The peak demand; 

( b )  The amount of hydro e l ec t r i c  energy consumed; and, 

( c )  The amount of diesel e l ec t r i c  energy consumed. 

The total  costs of e l ec t r i c  power, and the average cost per 

unit of energy are shown in Table 6.1-3 for  the period 1977 

through 1984. 



Year 

1977 

1978 

197 9 

1980 

1981 

1982 

1983 

1984 

TABLE 6.1-3 

ELECTRICAL ENERGY COSTS 

Energy 
Consumption 

GWH 

101.0 

105.6 

89.9 

103.5 

108.6 

80.1 

44.2 

21.6 

Total Power 
Cost 

$ (Millions) 

Average Energy 
Price 

c C /  kWhr 

The operations were shutdown in June, 1982. Mine waste 

stripping ac t iv i t i e s  commenced in June, 1983 and ceased on 
October 28th, 1984. 

The NCPC issues a new Uti l i ty  Service Rate Schedule each year. 

Under the terms of the most recent schedule, the price of 

energy i s  $0.0961 (Industrial  Primary Rate) and a demand 

charge of $32.00 per kVA i s  charged. In addition, a surcharge 

of $685.92 per bi l l ing months i s  proposed. 

NCPC i s  a Crown corporation operating under the terms of the 

NCPC Act which, in essence, requires the Uti l i ty  Company to 
operate generally a t  a breakeven point. One intent of the Act 

i s  that  NCPC customers will pay over time for  major capital 

programs which are undertaken in the respective divisions of 
NCPC, e i ther  the Yukon or the Northwest Territories.  

The NCPC has his tor ical ly  adopted a system known as 'zone rate  

rational ization'  by which those customers, deemed by the 

Commission most able to  pay higher ra tes ,  were so charged in 



an e f f o r t  t o  reduce NCPC's debt.  Through t h i s  expedient  

Cyprus A n v i l  has been charged, and has paid,  power r a t e s  i n  

excess o f  t he  c o s t  of se rv i ce ,  and h i g h e r  than r a t e s  p a i d  by 

o t h e r  customers i n  t h e  Yukon. Fur ther ,  t h e  t o t a l  u n i t  c o s t  o f  

energy t o  Cyprus A n v i l  i s  amongst t h e  h i g h e s t  i n  Canada when 

compared t o  s i m i l a r  m in ing  opera t ions  se rv i ced  by e l e c t r i c a l  

d i s t r i b u t i o n  g r i d s .  

Over t h e  p a s t  2 years  t he  Na t i ona l  Energy Board o f  Canada 

(NEB) has conducted an i n q u i r y  i n t o  t h e  s t r u c t u r e  and 

ope ra t i on  o f  t h e  NCPC. As a  r e s u l t  o f  t h e  NEB'S 

i n v e s t i g a t i o n s  i t  i s  probable t h a t  fundamental changes w i l l  be 

announced i n  t he  near  f u tu re  t o  t h e  methods by which t h e  NCPC 

must c u r r e n t l y  e s t a b l i s h  t h e  p r i c e  t o  t h e  charged f o r  

e l e c t r i c a l  power. I t  i s  a n t i c i p a t e d  t h a t  some, o f  t h e  

Commission's debt  t o  t h e  Federal  Government wi  11 be f o rg i ven ,  

o r  conver ted i n t o  e q u i t y .  I n  a d d i t i o n ,  t h e  u n i t  c o s t  o f  

energy w i  11 be e s t a b l i s h e d  t o  more c l o s e l y  r e f l e c t  t h e  a c t u a l  

cos t s  i n c u r r e d  by t h e  Commission. 

The MCPC presented da ta  t o  t h e  NEB on October 19th, 1984 

( r e v i s e d  December l o t h ,  1984) which i n d i c a t e d  t h e  Commission's 

f o r e c a s t  revenue r e q u i  rements , based upon t h e  assumption t h a t  

t h e  Cyprus A n v i l  mine would remain shutdown. 

Cyprus A n v i l  ad jus ted  t h e  NCPC submission t o  p rov ide  f o r  t h e  

resumption of opera t ions  a t  Faro. Since t h e  power consumed 

would be generated a lmost  e n t i r e l y  by hydro e l e c t r i c  means, 

Cyprus A n v i l  assumed t h e  NCPC cos t s  o f  s e r v i c e  t o  remain 

unchanged. The da ta  submi t ted  by Cyprus A n v i l  i s  compared 

w i t h  t h a t  o f fered by t he  NCPC i n  Table 6.1-4. 



TABLE 6.1-4 

ESTIMATED ENERGY COSTS 

I tem 

Faro System - Cyprus A n v i l  
(Base Case) 

- Other 

- Faro Town 

Mayo System 

TOTAL ENERGY REQUIREMENTS 

NCPC Revenue Requi rements 

Average Energy P r i c e  
($/kWhr) 

NCPC 
Proposal 
MWhr/Year 

Cyprus A n v i l  
Submission 
MWhr/Year 

i t  i s  expected t h a t  announcements w i l l  be made i n  t h e  near 

f u t u r e  r e l a t i n g  t o  t h e  new e l e c t r i c a l  energy p r i c i n g  s t r u c t u r e  

f o r  t h e  NCPC. The c u r r e n t  h i g h  cos t s  o f  energy a r e  due, i n  

p a r t  t o  t h e  $200 m i l l i o n  debt  l oad  c a r r i e d  by t h e  NCPC i n  t he  

Yukon and Northwest T e r r i t o r i e s .  K i l b o r n  has been advised, i f  

the  cos t s  o f  t h i s  debt  were excluded, then  t he  average energy 

cos ts  would be l e s s  than 2.0 cen ts  pe r  kWhr. 

Curragh has adv ised K i l b o r n  t o  use 4.0 cen ts  pe r  kWhr as 

c o s t  of energy, based upon i n f o r m a t i o n  Curragh has ob ta  

f rom Ottawa sources. 

The annual consumption of e l e c t r i c a l  energy w i l l  va r y  w i t h  

l e v e l  of  m in ing  and process ing a c t i v i t y .  I n  1987, a l l  m i  

t h e  

ned 

t h e  

i ng 

equipment w i l l  be c p e r a t i n g  i n  a d d i t i o n  t o  t h e  m i l l .  Based 

upon p r o j e c t e d  maximum 165 GWH energy consumption, and t h e  

4.0$ pe r  kWhr energy p r i c e ,  t he  annual c o s t  w i l l  be $6.6 

m i l l i o n ,  o r  $1.62 p e r  tonne m i l l e d .  



TAILINGS DISPOSAL 

E x i s t i n g  F a c i l i t i e s  

T a i l i n g s  f a c i l i t i e s  f o r  t he  mine a re  l o c a t e d  i n  t he  Rose Creek 

Val l e y  (F igu re  6.2-1). 

To date,  2 impoundment dams have been u t i l i z e d  occupying some 

67 hectares and c o n t a i n i n g  11 m i l l i o n  cub i c  metres o f  

t a i l i n g s .  

The upstream s i t e  extends f rom t h e  n o r t h  V a l l e y  w a l l  t o  t h e  

m idpo in t  o f  Rose Creek Va l ley .  It i s  surrounded by a 

composi te-mater ia l  dyke and i s  f i l l e d  t o  an average e l e v a t i o n  

o f  approx imate ly  1100 metres. Th i s  pond con ta ins  approx i -  

mate ly  6  m i l l i o n  cub i c  metres o f  t a i l i n g s  and covers 27 

hectares.  

The second t a i l i n g s  pond i s  l o c a t e d  immediate ly  downstream and 
has a sur face  area o f  40 hectares.  It i s  f i l l e d  t o  an average 

e l e v a t i o n  o f  1093 metres and con ta ins  approx imate ly  5 m i l l i o n  

cub ic  metres o f  t a i l i n g s .  Cons t ruc t ion  o f  t h i s  pond r e q u i r e d  

t h a t  Rose Creek be d i v e r t e d  on to  t he  t e r r a c e  a long  t h e  south 

w a l l  o f  t h e  Val ley.  

As p a r t  o f  t he  mine expansion i n  1980-81, t he  Down Va l l ey  

T a i l i n g s  Impoundment F a c i l i t y  was designed and b u i l t .  

The t a i l i n g s  pond c o n f i g u r a t i o n  i nc l udes  2 dams, t h e  I n t e r -  

mediate and Cross Va l l ey  Dams, which bo th  extend across t h e  

Rose Creek Va l ley .  The upstream volume con ta ined  by  t h e  

In te rmed ia te  Dam w i l l  be used t o  s t o r e  s o l i d  t a i l i n g s .  

Supernatant w i l l  decant f rom t h i s  pond i n t o  t h a t  con ta ined  by 

t h e  Cross Va l l ey  Dam l o c a t e d  500 metres downstream o f  t h e  

In te rmed ia te  Dam. S u f f i c i e n t  r e t e n t i o n  t ime  i s  p rov ided  i n  

t h i s  p o r t i o n  o f  t h e  pond t o  p e r m i t  se t t l emen t  o f  t h e  f i n e  
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p a r t i c u l a t e s  , and chemical degrada t ion  be fo re  t h e  f i n a l  

t a i l i n g s  e f f l u e n t  decants i n t o  Rose Creek. 

The e l e v a t i o n  o f  t h e  I n te rmed ia te  Dam w i l l  be r a i s e d  p e r i o d i -  

c a l l y  up t o  a  maximum e l e v a t i o n  o f  1064 metres as r e q u i r e d  t o  

con ta in  t h e  s o l  i d  t a i  1  i ngs. 

A d i v e r s i o n  channel has been cons t ruc ted  and i s  p r e s e n t l y  

ope ra t i ng  on t h e  south w a l l  o f  t he  Va l l ey  t o  convey Rose Creek 

f lows  around t h e  impoundment area. A  second channel, t he  

n o r t h  Va l l ey  w a l l  i n t e r c e p t e r  d i t c h ,  i s  under c o n s t r u c t i o n  t o  

d i v e r t  sma l l e r  creeks which f l o w  i n t o  t h e  V a l l e y  f rom the  

no r th .  Reference should be made t o  t h e  1980 Reports prepared 

by Golder Associates f o r  a  d e t a i l e d  d e s c r i p t i o n  o f  t h e  p ro -  

posed Down Va l l ey  Scheme. 

Abandcnment Plans 

I n  September, 1980 Cyprus A n v i l  presented t he  Down Va l l ey  

Scheme t o  t h e  Yukon T e r r i t o r i a l  Water Board. Subsequent t o  a  

p u b l i c  hear ing  h e l d  on September 2rd, 1980, t he  Water Board 

recommended t h a t  t h e  C o n t r o l l e r  o f  Water R igh ts  g r a n t  permis- 

s i o n  t o  beg in  c o n s t r u c t i o n  o f  t h e  f a c i l i t i e s  however, t he  

Water Board w i t h h e l d  t he  ope ra t i ng  l i c e n c e  u n t i l  an acceptable 

abandonment p l a n  f o r  t h e  t a i l i n g s  pond was presented. I n  

January, 1981, Klohn Leonof f  L td .  (KLL) was se lec ted  by Cyprus 

A n v i l  t o  des ign t h i s  abandonment p lan.  

Three schemes were presented: 

( a )  Scheme 1 

I s o l a t i o n  o f  t h e  t a i l i n g s  f rom groundwater and sur face  

water,  i .e .  adop t ion  o f  d i v e r s i o n  canal concept as 

proposed f o r  t h e  ope ra t i on  o f  t h e  Down V a l l e y  Scheme. 



(b)  Scheme 2 

Creat ion  and maintenance o f  an abandonment pond above t h e  

t a i l  i ngs  sur face  t o  p reven t  o x i d a t i o n  and a c i d i f i c a t i o n  

o f  t a i l i n g s .  The des ign p rov ided  f o r  t h e  f l o w  o f  water  

through t h e  pond area. 

( c )  Scheme 3 

Removal o f  t a i l i n g s  f rom t h e  V a l l e y  f o r  subsequent 

b a c k f i l l i n g  o f  t h e  Faro No. 1 p i t .  

The KKL Report  was i ssued  September l s t ,  1982 and recommended 

Scheme 2 .  Fo l low ing  t he  r e q u i s i t e  p u b l i c  hear ings t h e  p l a n  

i d e n t i f i e d  as Scheme 2 above was i nco rpo ra ted  i n t o  t h e  Water 

Licence g ran ted  by t h e  Yukon T e r r i t o r i a l  Water Board. 

A d d i t i o n a l  s t ud ies  have been conducted t o  develop l e s s  

expensive and environmental  l y -accep tab l  e  a1 t e r n a t  i ves .  

C. 0. Brawner Engineer ing was commissioned by t h e  Department 

o f  I n d i a n  and Nor thern A f f a i r s  t o  p rov ide  a p r e l i m i n a r y  

eng ineer ing  and economic assessment o f  t h e  T a i l i n g s  Abandon- 

ment Plan. I n  h i s  Report, i ssued  May 31s t ,  1985, C. 0. 

Brawner expressed h i s  o p i n i o n  t h a t  t h e  des ign  c r i t e r i a  used i n  

t h e  abandonment p l a n  were unreasonably severe. 

Accord ing ly ,  C. 0. Brawner recommended an a1 t e r n a t i v e  p l an  

which s i g n i f i c a n t l y  reduced t h e  cos t s  o f  f i n a l  abandonment. 

The h i g h l i g h t s  o f  t h e  p l an  a r e  summarized below. 

( a )  The C. 0. Brawner Engineer ing Proposal i s  based on a d r y  

abandonment scheme based upon t he  KLL Scheme One. 



( b )  The des ign c r i t e r i a  inc lude :  

Peak Discharge Rose Creek 3 - 200 m /second; 

Return Per iod  f o r  Peak 
Discharge - 500 years;  

Maximum Cred ib l e  Earthquake 
Forces - 15 percen t  g; 

Abandonment Dam Slopes - 2 h o r i z o n t a l ,  
1 v e r t i c a l .  

( c )  The I n te rmed ia te  Dan1 w i l l  be faced  w i t h  c a l c - s i l i c a t e  

gneiss waste over  t he  e x i s t i n g  compacted mine waste rock  

cover. 

( d )  The s ides  o f  t he  Rose Creek d i v e r s i o n  channel w i l l  be 

armored. 

( e )  Upon t h e  t e r m i n a t i o n  o f  m in ing  a c t i v i t i e s ,  Rose Creek 

w i l l  be d i v e r t e d  toward Faro, thereby reduc ing t he  f l o o d  

f l o w  volumes p a s t  t he  t a i l i n g s  pond by 15 percen t .  

( f )  F i s h  b a r r i e r s  w i l l  be c o n s t r ~ c t e d  above and below t h e  

t a i l i n g s  impoutidment area. 

(g )  The f i s h - f r e e  zone below t h e  dam w i l l  be 3.5 k i l ome t res  

i n  l eng th .  Crushed l o c a l  l imestone w i l l  be s t o c k p i l e d  

a longs ide  t h i s  channel t o  pe rm i t  e f f l u e n t  n e u t r a l i z a t i o n ,  

i f  requ i red .  

( h )  The t a i l i n g s  sur face  w i l l  be covered w i t h  a  200 m i l l i -  

metre l a y e r  o f  t opso i  1. 

Adequate t ime  remains f o r  Curragh t o  f i n a l i z e  t he  u l t i m a t e  

abandonment plan. 



6.2.3 Fu tu re  Operat ing Plans 

Cyprus Anvi 1  has developed a  p r e l i m i n a r y  t a i  1  i n y s  depos i t i on  

p l a n  which p rov ides  f o r  t he  staged c o n s t r u c t i o n  o f  t he  i n t e r -  

mediate dam as t a i l i n g s  i n v e n t o r i e s  increase.  

S u f f i c i e n t  volume c u r r e n t l y  e x i s t s  t o  accommodate approx i -  

mate ly  2 m i l l i o n  tonnes o f  t a i l i n g s .  The d e p o s i t i o n  s i t e s  

a v a i l a b l e  cou ld  no t ,  however, be used a t  temperatures below 

t h e  f r e e z i n g  p o i n t .  

Depos i t ion  i n  t h e  i n te rmed ia te  dam w i l l  r e q u i r e  c a r e f u l  

ponding and beaching techniques t o  maximize capac i t y  and t o  

p rov ide  t he  b u l k  o f  m a t e r i a l s  f o r  t h e  a c t u a l  dam r a i s i n g .  

The dam w i l l  be r a i s e d  t o  an u l t i m a t e  h e i g h t  o f  1064 metres 

thus  p r o v i d i n g  a  t a i l i n g s  capac i t y  f o r  63 m i l l i o n  tonnes o f  

m i l l  feed. To maximize capac i t y  the sur face  o f  t h e  t a i l  i ngs  

w i l l  be l a i d  on a  2 percen t  g rad ien t .  

Some 3.6 n i i l  l i o n  embankment cub ic  metres (ECM) o f  mine waste 

w i l l  be r e q u i r e d  f o r  downstream dam fac ings .  I n  a d d i t i o n ,  

approx imate ly  one m i l l i o n  ECM o f  c a l c - s i l i c a t e  mine waste w i l l  

be r e q u i r e d  t o  armour t he  face  o f  the  In te rmed ia te  Dam and 

s ides  o f  t h e  Rose Creek d i ve rs i on .  It i s  r epo r ted  t h a t  

s u f f i c i e n t  q u a n t i t i e s  o f  c a l c - s i l i c a t e  have been s t o c k p i l e d  

and a r e  now a v a i l a b l e  f o r  t h i s  purpose. 

The area between t he  Cross Va l l ey  Dam and t h e  I n te rmed ia te  Dam 

prov ides  a water  r e t e n t i o n  t ime  o f  60 days p r i o r  t o  be ing  

re leased  t o  Rose Creek. Th i s  volume w i l l  be ma in ta ined  

throughout  t he  mine l i f e .  

I n i t i a l l y  some 400 metres o f  g r a v i t y  t a i l i n g s  p i p e l i n e  f rom 

the  p l a n t  t a i l i n g s  c o l l e c t i o n  box t o  t h e  roads ide drop box i s  

t o  be replaced. 



From t h i s  p o i n t  a  g r a v i t y  d i s t r i b u t i o n  system (4500 metres)  

w i l l  be i n s t a l l e d  t o  s e r v i c e  t h e  e x i s t i n g  dams and t h e  I n t e r -  

mediate Dam. 

6.2.4 C a p i t a l  Costs 

For t h e  purpose o f  t h i s  Report, ope ra t i ng  cos t s  and c a p i t a l  

cos ts  o f  t a i l i n g s  d isposa l  a r e  combined. A summary o f  t h e  

t o t a l  annual t a i l i n g s  management cos t s  i s  shown i n  Table 

6.2-4. 

TABLE 6.2-4 

TAILINGS DISPOSAL COSTS - SUMMARY 

Per iod  

1986 

1987 

1988 

1989 

1990 

Cost $ ( '000)  

$ 1,592 

1,587 

647 

1,775 

1,432 

An a n a l y s i s  o f  t he  annual cos ts  i s  p rov ided  i n  Sec t ion  15.0 o f  

t h i s  Report. 

6.3 WATER SUPPLY 

6.3.1 E x i s t i n g  F a c i l i t i e s  

A  r e s e r v o i r ,  l o c a t e d  on t h e  South Fork o f  Rose Creek i s  used 

t o  s t o r e  f reshwater  f o r  use a t  t h e  mine s i t e  (F igu re  6.3-1). 

Water i s  re leased  i n  c o n t r o l l e d  vclumes through a  va l ve  

l o c a t e d  a t  t h e  lower  Southwest co rner  o f  t h e  impoundment dam. 

Excess water  produced d u r i n g  t h e  s p r i n g  r u n - o f f  f l ows  over  a  

concrete decant s p i  1  lway a t  t h e  Nor th  end o f  t h e  dam. 
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Water flows from the reservoir along the natural creek bed for  

approximately 2 kilometres a t  which point a pump house i s  

located. Three 350 horsepower turbine pumps deliver the water 

to  the mill storage tank through a 24-inch diameter, insulated 

steel pipe1 ine. The pipe i s  approximately 2300 metres long 

with a vertical  r i s e  of 115 metres. An additional diesel 

powered turbine pump i s  available a t  the pump house fo r  
emergency purposes. The e l ec t r i c  pumps can each deliver 250C 

U.S. gallons per minute while the emergency pump i s  rated a t  

1500 U.S. gallons per minute. Provision i s  made fo r  the 
instal la t ion of a fourth e l ec t r i c  turbine unit  in the pump 

house. 

The existing water license authorizes the use of 4568 U.S. 

gallons per minute averaged over one year. A maximum water 

consumption of 6000 U.S. gallons per minute averaged over one 

day i s  also permitted. The license requires that  a minimum 
flow of lOCC U.S. gallons per minute be permitted to  flow a t  

a l l  times from the reservoir and past the pump house in order 

to provide a migration rclute for  f i sh .  

The freshwater supply system has worked well since the 
commencement of operations in 1969. 

6.3.2 Future Water Requirements 

The proposed increase in plant throughput rate will resul t  in 
an increase in the consumption of water. 

Kilborn has not conducted process mass flow and water balance 

calculations a t  the proposed 11,160 DMT per day average 

milling rate.  The total  water requirements for  the milling 

operation may be roughly assessed, however, by estimating the 

volumes of water which will leave the milling process with the 
final concentrates and plant ta i l ings.  The results of water 

requirement calculations performed a t  various mill throughput 



r a t e s  and t a i l i n g s  s l u r r y  d e n s i t i e s  a r e  repo r ted  i n  Table 

6.3-1. 

The da ta  do n o t  p rov ide  f o r  t h e  r e t u r n  of vacuum pump seal  

wa te r  and equipment c o o l i n g  wate r  f l ows .  Amounting t o  

approx imate ly  1000 U.S. g a l l o n s  pe r  minute,  such wate r  cou ld  

be s a f e l y  r e tu rned  t o  t he  process w i t h  no adverse e f f e c t  on 

m e t a l l u r g i c a l  performance. Accord ing ly ,  t h e  volumes shown i n  

Table 6.3-1 may be reduced by 1000 U.S. g a l l o n s  pe r  minute.  

Const ra ined by t h e  s t a t e d  requirements t o  min imize t h e  use o f  

f reshwater ,  r ecen t  p l a n t  m o d i f i c a t i o n s  i nc l uded  a  p r o v i s i o n  

f o r  r e c y c l i n g  c e r t a i n  process water  f lows w i t h i n  t h e  con f i nes  

o f  t h e  m i l l .  The complex p i p i n g  c o n f i g u r a t i o n s  and inadequate 

water  volumes r e s u l t e d  i n  a  number of o p e r a t i n g  problems. As 

a  r e s u l t  o f  t h e  inc reased  m i l l  p roduc t i on  ra tes ,  and t h e  

aforement ioned d i f f i c u l t i e s ,  t h e  consumption o f  f reshwater  

increased t o  l e v e l s  above those p e r m i t t e d  by the  Water 

Licence. I n  a d d i t i o n  i t  became ev iden t  t h a t  t he  volume o f  

water  con ta ined  by t h e  s to rage  dam would be inadequate t o  

s u s t a i n  cont inuous ope ra t i ons  under such cond i t i ons .  

(a )  Fu tu re  Plans 

Cyprus A n v i l  has conducted s t u d i e s  t o  eva lua te  two 

a1 t e r n a t i v e  methods of supplementing t h e  supply  of wa te r  

t o  t h e  Concentrator;  t h e  r e c y c l e  c f  supernatant  f rom the  

t a i l i n g s  pond and t he  use o f  a d d i t i o n a l  f reshwater .  



M i  11 
Throughput 

TABLE 6.3-1 

ORDER-OF-MAGNITUDE WATER REQUIREMEI.ITS 

CONCENTRATE MOISTURE CONTENT - 6.5 PERCENT WATER 

Concentrate 
Produc t ion  

F i n a l  T a i l i n g s  
Produc t ion  Pulp Dens i ty  

% S o l i d s  

Water Contained In: 
Concentrate Tai  1 i ngs 

U.S. gpm U.S. gpm 

To ta l  Water 
Requ i reme n t 

U.S. gpm 



I n  o r d e r  t o  r e c y c l e  water  f rom t h e  t a i l i n g s  pond t o  t he  

m i l l ,  a d d i t i o n a l  pumping f a c i l i t i e s  cou ld  be requ i red .  

Fur ther ,  a new p i p e l i n e  must be i n s t a l l e d .  A l t e r -  

n a t i v e l y ,  t h e  capac i t y  o f  t h e  e x i s t i n g  f reshwater  s to rage  

dam can be increased t o  c o n t a i n  t h e  a d d i t i o n a l  q u a n t i t i e s  

o f  water  r e q u i r e d  t o  meet t h e  process requirements a t  t he  

increased p roduc t i on  ra tes .  An a d d i t i o n a l  350 horsepower 

t u r b i n e  pump must be i n s t a l l e d  a t  t h e  pump house. Cost 

est imates,  prepared by o the rs  i n d i c a t e  t he  c o s t  o f  each 

a l t e r n a t i v e  t o  be i n  t h e  o rde r  o f  $1.8 m i l l i o n .  

Cyprus A n v i l  has expressed i t s  p re fe rence  f o r  t he  a1 t e r -  

n a t i v e  which p rov ides  a d d i t i o n a l  q u a n t i t i e s  o f  f r e s h -  

water.  K i l b o r n  concurs t h a t  z d d i t i o n a l  q u a n t i t i e s  o f  

wa te r  w i l l  be r e q u i r e d  and t h a t  t h e  expansion o f  the  

e x i s t i n g  freshwater- s to rage  and supp ly  i n f r a s t r u c t u r e  

o f f e r s  t h e  p r e f e r r e d  a1 t e r n a t i v e .  

Cyprus A n v i l  has determined t h a t  a  6.5 metre increase i n  

t h e  h e i g h t  of t h e  dam w i l l  i nc rease  t h e  c a p a c i t y  o f  t h e  

r e s e r v o i r  by a  q u a n t i t y  s u f f i c i e n t  t o  s a t i s f y  t h e  needs 

o f  f u t u r e  operat ions.  Geotechnical  engineers f rom Dome 

Petroleum, i n  con junc t i on  w i t h  Acres Consu l t ing  Serv ices 

Ltd.  have s tud ied  t he  c o n d i t i o n  o f  t h e  e x i s t i n g  dam and 

determined t h a t  t he  proposed inc rease  i n  t he  e l e v a t i o n  o f  

t h e  dam c r e s t  i s  t e c h n i c a l l y  f eas ib l e .  Th is  conc lus ion,  

however, i s  con t i ngen t  upon t h e  r e s u l t s  o f  a  proposed 

geotechnica l  s tudy  which must be c a r r i e d  o u t  p r i o r  t o  t he  

commencement o f  d e t a i l e d  dam design. 

A  h y d r o l o g i c a l  study, r e c e n t l y  c m p l e t e d  by Acres, 

conf i rmed t h a t  t h e  volumes of su r f ace  dra inage f eed ing  

t h e  r e s e r v o i r  w i l l  be s u f f i c i e n t  t o  s a t i s f y  t h e  proposed 

demand. The s tudy  a l s o  reviewed t h e  dam c o n s t r u c t i o n  

schedule as i t  r e l a t e s  t o  t h e  l a r g e  seasonal f l u c t u a t i o n s  

i n  t he  volumes o f  wa te r  charg ing  t h e  r e s e r v o i r .  Whi le i t  



i s  impe ra t i ve  t h a t  t he  work be reviewed i n  l i g h t  o f  t h e  

r e v i s e d  mine S ta r t - up  Schedule i t  i s  probable t h a t  t he  

c o n s t r u c t i o n  program can be completed i n  t ime  t o  ensure 

an adequate i n v e n t o r y  o f  f reshwater  i s  a v a i l a b l e  f o r  the  

1986/1987 w in te r .  

( b )  Water Supply C a p i t a l  Costs 

The c o s t  o f  t he  wate r  dam c o n s t r u c t i o n  program i s  e s t i -  

mated by Cyprus A n v i l  t o  be $1.8 m i l l i o n ,  o f  which 

$400,000 must be spent i n  1985 t o  cover  t h e  cos t s  of 

geotechnica l  and des ign s tud ies  and $1.4 m i l l i o n  f o r  t h e  

dam cons t ruc t i on .  While adequate q u a n t i t i e s  of  n a t u r a l  

m a t e r i a l  s  a r e  a v a i l a b l e  f o r  c o n s t r u c t i o n  purposes, Cyprus 

A n v i l  i s  c u r r e n t l y  e v a l u a t i n g  t h e  use o f  mine waste rock  

as a  means o f  reduc ing t h e  t o t a l  c a p i t a l  cos t .  As shown 

i n  F igure  6.3-1, Cyprus A n v i l  propose t o  c o n s t r u c t  the  

f i r s t  p o r t i o n  o f  a main access road t o  t h e  Vangorda 

P la teau  us ing  mine waste m a t e r i a l .  I t i s  planned t o  have 

t h i s  road complete as f a r  as t he  wate r  r e s e r v o i r  by t h e  

s p r i n g  o f  1986, thereby  a l l o w i n g  haulage t r u c k s  t o  

d e l i v e r  mine waste t o  t h e  c o n s t r u c t i o n  s i t e .  I t i s  

necessary t o  complete these analyses t o :  

i )  Ensure t h a t  t he  waste rock  i s  s u i t a b l e  f o r  cons t ruc -  

t i o n  purposes. 

ii j Conf i rm t h a t  t h e  incrementa l  m in ing  cos t s  a re  lower  

than t h e  cos ts  which would be i n c u r r e d  by excava t ing  

t h e  r e q u i r e d  amount o f  n a t u r a l  m a t e r i a l .  

i i i )  Determine t h a t  t h e  increased haulage t r u c k  c y c l e  

t ime  w i l l  i n  no way i n t e r f e r e  w i t h  t h e  mine 's  

a b i l i t y  t o  p rov ide  c o n t i n u i t y  o f  o re  supply  t o  t h e  

m i l l .  



6.4 COAL SUPPLY 

6.4.1 Background 

Three, 25 m i l l i m  E t u  per hour coa l - f i r ed  b o i l e r s  a r e  used by 

Cyprus Anvil t o  energize a hot water d i s t r i b u t i o n  system which 

provides heat  t o  t h e  p lant  and o the r  sur face  buildings.  

C ~ n c e n t r a t e  i s  dr ied  by four ,  10 mi l l ion  B t u  per hour 

coal - f i red  ro ta ry  k i ln  d rye r s ,  and one, 15 mil 1 ion B t u  per 

hour o i  1 - f i r e d  u n i t .  

Coal used a t  the  mine s i t e  was backhauled in empty concentrate  

containers  from Carrnacks where the  Company operated a small 

coal mine on a seasonal bas is .  Coal was i n i t i a l l y  mined by 

underground methods un t i l  a f i r e  caused the  premature c losure  

of the workings. Open-pi t s t r i p p i n g  operat ions were being 

used t o  mine coal u p  t o  1981. 

The c a l o r i f i c  value of the  coal decreased from approxi'n~ately 

11,000 B t u  per pound t o  9000 t o  8400 B t u  per  pound when 

surface  s t r i p p i n g  operat ions comenced. Fur ther ,  t h e  coal was 

extremely high in ash. 

P r io r  t o  1980 the cos t  of coal de l ivered  t o  the  mine s i t e  

varied within the  range $30.00 and $35.00 per tonne. The 

increased s t r ipp ing  r a t i o s  experienced during the  l a t t e r  years  

increased mining c o s t s  dramatical ly.  111 1981 the  c o s t  of coal 

was $123.00 per tonne. 

A s tockp i l e  a t  Carmacks cu r ren t ly  conta ins  5300 tonnes of 

coal .  

6.4.2 Energy Consumption 

The Carmacks coal mine produced an average 18,900 tonnes per 

yea r  during the  period 1979-81. Ki 1 born ' s  ca l cu la t ions  



i n d i c a t e  t he  a l l o c a t i o n  o f  coa l  consumptions t o  be approx i -  

mate ly  as shown i n  Table 6.4-1. 

TABLE 6.4-1 

ANNUAL COAL CONSUMPTION - BY AREA 

Area 

Lead Dryers  

Z inc Dryers 

P lan t  Heat ing 

TOTAL 

Coal Consumption 
p e r  Year (Tonnes) 

I n  a d d i t i o n  t o  t he  above, f u e l  o i l  was used t o  energ ize  t h e  

o i l  - f i r e d  z i n c  concentrate '  d ryer .  

6.4.3 A l t e r n a t e  Sources o f  Fuel 

K i  1 born has b r i e f l y  cons idered t h e  a1 t e w a t e  sources and types 

o f  f u e l  which may p r a c t i c a l l y  be used i n  Faro. 

TABLE 6.4-2 

ALTERNATIVE SGURCES OF FUEL 

Fuel 

Coa 1 

Fuel O i l  

Source 

Ca rma c ks 

Ross R i v e r  

Southeast B r i t i s h  Columbia 

From B r i t i s h  Columbia D i r e c t ,  o r  V ia  

Skagway , A1 as ka 



Apar t  f rom t h e  5000 tonnes remain ing i n  t h e  s t o c k p i l e ,  t h e  

economic reserves of  coa l  a t  Carmacks a re  a l l  b u t  exhausted. 

A  p o t e n t i a l  5-year supply  of low-grade coa l  i s  a v a i l a b l e  a t  

Ross R iver .  The es t imated  c o s t  o f  t h i s  m a t e r i a l ,  d e l i v e r e d  t o  

Faro, would be i n  t h e  range o f  $80.00 and $100.00 pe r  tonne. 

A  dependable, long- term supply  o f  h i g h e r  grade coa l  can be 

ob ta ined  from Southeast B r i t i s h  Columbia. 

A  f u r t h e r  cons ide ra t i on  would be t h e  s u b s t i t u t i o n  o f  coa l  by 

o i l .  Advantages t o  be de r i ved  from such a  convers ion would 

i nc l ude :  

( a )  Reduced m a t e r i a l  hand1 i n g  and maintenance costs ;  

(b) Improved concent ra te  d r y e r  and h o t  wa te r  b o i l e r  c o n t r o l  ; 

( c )  Improved work ing cond i t i ons .  

I n  v iew o f  these p o t e n t i a l  b e n e f i t s ,  K i l b o r n  conducted a b r i e f  

rev iew c f  t h e  cos ts  o f  o i l  versus coal .  The order-of-magni-  

tude c a p i t a l  cos t  es t ima te  t o  conver t  a l l  t he  e x i s t i n g  c o a l -  

f i r e d  u n i t s  t o  o i l  a re  as shown i n  Table 6.4-3. The concept 

p rov ides  t h e  f l e x i b i l i t y  t o  use coa l  i n  t h e  f u t u r e  i f  

requ i red. 



TABLE 6.4-3 

COAL TO OIL CONVERSION 

ORDER-OF-MAGNITUDE CAPITAL COST ESTIMATE 

I tem Est imated Cost 

Equipment - Burners ( 2  B o i l e r s  and 4  Dryers )  

- O i l  Pumps 

- Day Tanks 

- 7-Day S i t e  Fuel Storage 

Cons t ruc t ion  - Ea r th  Works 

- P i p i n g  

- Mechanical 

Sub to ta l  

Engineer ing 

Contingency a t  15 Percent 

TOTAL 

Amor t i z ing  t h i s  c o s t  over  5 years ,  w i t h  no 

i n t e r e s t ,  t h e  annual c o s t  w i l l  be $62,600. 

Due t o  t h e  c o s t  o f  f u e l  o i l  t h e  a n a l y s i s  shown 

favours  t h e  con t inued  use o f  coa l  as t h e  p r  

hea t i ng  purposes. 

a1 1  owance f o r  

i n  Table 6.4-4 

imary f u e l  f o r  





6.4.4 Future Coal Supply 

K i l b o r n  proposes t h a t  f u t u r e  supp l i es  o f  coa l  be ob ta ined  f rom 

Southeastern B r i t i s h  Col umbia. 

Coal w i l l  be loaded i n t o  5000 tonne capac i t y  barges which w i l l  

be towed t o  Skagway. Front-end loaders  w i l l  be used t o  

d ischarge t he  coa l  on to  a  system of p o r t a b l e  conveyors which 

u l t i m a t e l y  w i l l  feed a  r a d i a l  s tacker .  A c i r c u l a r  area o f  

1300 square metres w i l l  be r e q u i r e d  t o  accommodate a  con i ca l  

s t o c k p i l e  o f  5000 tonnes capac i ty .  It i s  expected t h a t  t h e  

barge turnaround t ime  w i l l  n o t  exceed 48 hours. 

When n o t  un load ing  barges t h e  f ront -end l oade r  w i l l  be used t o  

l o a d  empty concen t ra te  con ta ine rs / t r uck  boxes w i t h  coa l  t o  be 

backhauled t o  Faro. Sub jec t  t o  t h e  t ype  of  t r u c k l c o n t a i n e r  

used, some m o d i f i c a t i o n  t o  t he  e x i s t i n g  coa l  dumping f a c i l i -  

t i e s  a t  t h e  mine s i t e  may be requ i red .  

Coal w i l l  be shipped f rom Vancouver i n  t h e  s p r i n g  w i t h  a  v iew 

t o  hav ing t h e  annual coa l  requi rement  d e l i v e r e d  t o  t h e  mine 

s i t e  be fo re  the  onset  o f  cont inuous f r e e z i n g  cond i t i ons .  By 

so doing, m a t e r i a l  hand l i ng  d i f f i c u l t i e s  w i l l  be minimized. 

6.4.5 The Cost o f  Coal 

The c o s t  of 13,000 B tu  p e r  pound thermal coa 

Vancouver w i  11 be $67.75 pe r  tonne. 

1  l o c a t e d  a t  

An i n fo rma l  q u o t a t i o n  p rov ided  by Riv tow f o r  t h e  ba rg ing  o f  

coa l  f rom Vancouver t o  Skagway i s  summarized as f o l  lows: 



5000-Tonne Capaci ty  Barge 
Loaded Vancouver t o  Skagway 
(24-Hour Loading Time Inc luded)  - $ 70,340 

Demeurage a t  Skagway 
($275.00 p e r  Hour f o r  48 Hours) - 13,200 

Insurance and Contingency 

TOTAL 

U n i t  Cost pe r  5000 Tonne Load - $ 18.71/Tonne 

For th is  purpose, t h e  ocean f r e i g h t  cos t s  between Vancouver, 

B r i t i s h  Columbia and Skagway, Alaska a r e  assumed t o  be $20.00 

p e r  tonne. 

Assuming a $6.00 pe r  tonne t e rm ina l  charge and $12.00 pe r  

tonne backhaul r a t e  t he  t o t a l  c o s t  o f  coa l  d e l i v e r e d  t o  Faro 

w i l l  be $105.75 p e r  tonne. 
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7-1  

7.0 GENERAL AND ADMINISTRATIVE 

7.1 GENERAL 

Curragh in tends  t o  e s t a b l i s h  a smal l  Execut ive O f f i c e  i n  

Toronto, Ontar io .  K i l b o r n  has been adv ised t h a t  up t o  6 

personnel,  i n c l u d i n g  sen io r  execu t i ves  and s e c r e t a r i a l  s t a f f  

w i l l  work i n  t h i s  o f f i c e .  

The Company's Head O f f i c e  o f  opera t ions  w i l l  be l o c a t e d  i n  

Whitehorse , Yukon. S i g n i f i c a n t  b e n e f i t s  w i  11 be de r i ved  by  

l o c a t i n g  t h e  Pres iden t  o f  t h e  Company i n  such c l ose  p r o x i m i t y  

t o  t he  c e n t r e  o f  Government and t h e  Yukon bus iness community. 

The movement o f  some o f  t h e  a d m i n i s t r a t i v e  f u n c t i o n s  f rom Faro 

t o  Rhi tehorse w i l l  pe rm i t  t he  Manager o f  Operat ions t o  focus 

h i s  e n t i r e  a t t e n t i o n  cn t h e  s h o r t  and long- term o p e r a t i n g  

performance o f  the  min ing  opera t ions .  

7.2 GENERAL AND ADMINISTRATIVE - TORONTO. ONTARIO 

According t o  Curragh t h e  Execut ive O f f i c e  i n  Toronto w i l l  

c o n s i s t  o f  t h e  f o l  l ow ing  p o s i t i o n s :  

( a )  Chairnan and Ch ie f  Execut ive O f f i c e r ;  

( b )  V ice Chairman; 

( c )  F i n a n c i a l  P lsnn ing  and Analys is ;  

( d )  Corporate Counsel. 

I n  a d d i t i o n  t h e r e  w i l l  be 4 suppor t  s t a f f .  O f f i c e  space o f  

2500 square f e e t  w i l l  be leased. 

An annual budgetary  al lowance of  $1,500,000 i s  i nc l uded  i n  t h e  

ope ra t i ng  c o s t  p r o j e c t i o n s  t o  cover  cos t s  o f  s a l a r i e s ,  r e n t ,  

o f f i c e  expenses, and misce l  Ianeous Corporate cos ts ,  i n c l u d i n g  



the preparation of quarterly and annual reports t o  
shareholders, audit ,  and outside legal expenses. 

7 . 3  GENERAL AND ADMINISTRATIVE - WHITEHORSE, Y U K O N  

An office of approximately 10,000 square feet  will be rented 

in Whitehorse t o  accommodate approximately 20 to  25 

professional s t a f f  and support employees in to t a l .  Resident 

in Whitehorse, the President of the Company will be 
responsible for  a l l  Curragh's ac t iv i t i e s  in the Territory. 

Ki 1 born ' s suggested Organization Chart fo r  the Whitehorse 

Office i s  i l lus t ra ted  in Figure 7.3-1. 

The Comptroller wi 11 be responsible for  directing a1 1 the 

accounting functions. He will be direct ly  involved i n  the 

development of operating budgets and will work closely with 

Department Heads to  ensure the Accounting Group provides 
useful and timely information. 

The s ta f f  of 4 Accountants and  4 Accounting Clerks will attend 

to  a l l  matters relating t o  s ta f f  and unionized payrolls, 

accounts receivable and accounts payable. One Accounting 
Clerk will be located in Faro to  f a c i l i t a t e  the e f f ic ien t  

t r a ~ s f e r  of data between Faro and Whitehorse. 

The Ma~ager of Perscnnel and Labour Relations will report 

direct ly  to  the President and be responsible for  a l l  recrui t -  

ing, collective bargaining, and the formulation and adminis- 

t ra t ion o f  s ta f f  remuneration policies. He will l i a i s e  

closely with Government o f f i c i a l s  in matters such as job 

training. Two Personnel Officers will be located a t  Faro b u t  

will report to  the Manager of Personnel and Labour Relations 
in Whitehorse. 



The Personnel O f f i c e r s  w i l l  work c l o s e l y  w i t h  Department Heads 

t o  t r a i n  s t a f f  members i n  t h e  c o r r e c t  a p p l i c a t i o n  and i n t e r -  

p r e t a t i o n  o f  t he  Col l e c t i v e  Barga in ing  Agreements. They wi 11 

a l s o  p rov ide  ass is tance,  as requ i red ,  i n  t h e  hand l i ng  o f  un ion  

gr ievances. 

The Mun ic ipa l  A f f a i r s  Manager, l o c a t e d  i n  Faro, w i l l  r e p o r t  t o  

t he  Manager o f  Personnel and Labour Re la t ions .  The Mun ic ipa l  

A f f a i r s  Manager w i l l  a t t e n d  t o  a l l  ma t t e r s  p e r t a i n i n g  t o  

Curragh's i n t e r e s t s  i n  t h e  Town o f  Faro. 

The budget f o r e c a s t  a l l ows  f o r  4 a d d i t i o n a l  personnel whose 

f u n c t i o n s  have y e t  t o  be de f ined .  

The Manager o f  Exp lo ra t i on  and Development w i l l  work w i t h  2 

Development Engineers t o  s tudy long- term ope ra t i ng  s t r a t e g i e s ,  

such as t h e  development o f  t h e  Vangorda P la teau  Deposi ts.  I n  

a d d i t i o n ,  they  wi 11 mon i t o r  c l o s e l y  t h e  p r i n c i p a l  ope ra t i ng  

c o s t  cen t res ,  such as t r a n s p o r t a t i o n  systems. S tud ies  w i l l  be 

c a r r i e d  o u t  t o  determine means by which ope ra t i ng  cos t s  may be 

reduced. A Computer A p p l i c a t i o n s  Engineer w i l l  be r e t a i n e d  t o  

e s t a b l i s h  u s e f u l  da ta  hand1 i n g  systems. I n  a d d i t i o n ,  h i s  

ass is tance  w i l l  be r e q u i r e d  as p l a n t  process c o n t r o l  systems 

evo lve  and become more soph i s t i ca ted .  Two E x p l o r a t i o n  

Geo log is ts  w i l l  concen t ra te  t h e i r  e f f o r t s  p r i m a r i l y  i n  t he  

A n v i l  D i s t r i c t  t o  ensure t he  l o n g e v i t y  o f  t h e  Faro Operat ions. 

The Manager o f  Environmental Cont ro l  w i l l  ensure t h e  company's 

compl iance w i t h  a1 1  r e g u l a t i o n s  p e r t a i n i n g  t o  t he  p r o t e c t i o n  

o f  t h e  n a t u r a l  environment and personal  h e a l t h  and hygiene. 

He w i l l  n e g o t i a t e  w i t h  t h e  Regulatory  A u t h o r i t i e s  t o  secure 

f a i r  and reasonable terms i n  t h e  va r i ous  pe rm i t s  and l i cences .  

An Environmental Technician, l o c a t e d  i n  Faro, w i l l  be respon- 

s i b l e  f o r  t a k i n g  a l l  t he  necessary a i r  and wate r  samples and 

conduct ing t h e  r e g u l a r  no i se  surveys. 
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GENERAL AND ADMINISTRATIVE - FAR0 

The Manager o f  Faro Operat ions w i l l  be respons ib le  f o r  the  

Mine and M i l  1 Departments which a re  descr ibed  i n  Sect ions 4.0 

and 5.0, r e s p e c t i v e l y  o f  t h i s  Report. H i s  areas o f  

r e s p o n s i b i l i t y  which may be c l a s s i f i e d  as General and 

Admini s t r a t i v e  i n c l u d e  o n l y  t he  Warehouse and t h e  Sa fe ty  and 

Secu r i t y  Departments as shown i n  t h e  Organ iza t ion  Chart ,  

F igure  7.4-1. 

It should be no ted  t h a t  t h e  Engineer ing and Geology Depart-  

ments have h i s t o r i c a l l y  been c l a s s i f i e d  a t  Faro w i t h  t h e  more 

t r a d i t i o n a l  General and A d m i n i s t r a t i v e  Departments. K i l b o r n  

recommends t h a t  these t e c h n i c a l  personnel,  who b a s i c a l l y  

p rov ide  Mine Engineer ing Serv ices,  be i nco rpo ra ted  i n t o  t h e  

Mine Department as shown i n  F igure  4.7-1. 

It i s  K i l b o r n ' s  recommendation t h a t  a l l  t h e  harehouse and 

Purchasing personnel be l o c a t e d  a t  Faro f o r  t he  reasons shown 

below. 

( a )  The systems o f  communication a v a i l a b l e  i n  Whitehorse a r e  

a l s o  a v a i l a b l e  a t  Faro. 

( b )  The Manager o f  Faro Operat ions w i l l  be accountable f o r  

t h e  success o f  t he  i n t e g r a t e d  opera t ions  a t  t h e  mine 

s i t e .  It i s  reasonable, t h e r e f o r e ,  t h a t  he should 

ma in ta i n  d i r e c t  c o n t r o l  over  t he  handl ing,  s to rage  and 

d i s t r i b u t i o n  o f  t h e  supp l i es  and spare p a r t s  necessary t o  

s u s t a i n  t h e  opera t ions .  

( c )  It i s  probable t h a t  a l l  supp l i es  w i l l  be d e l i v e r e d  t o  t he  

mine s i t e  by t r u c k  d i r e c t l y  f rom Skagway by means o f  a 

backhaul. I n  t h i s  event  t h e r e  w i l l  be l i t t l e ,  i f  any, 

need t c  ma in ta i n  supply  i n v e n t o r i e s  i n  Whitehorse. 
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(d )  Increased Departmental e f f i c i e n c i e s  w i l l  be r e a l  i z e d  by 

c o n s o l i d a t i n g  t h e  Warehousing and Purchasing personnel i n  

one l o c a t i o n .  That l o c a t i o n  should be t he  p o i n t  a t  which 

a1 1  supp l i es  a r e  rece ived,  s t o r e d  and d i s t r i b u t e d .  

F igure  7.4-2 i l l u s t r a t e s  K i l  b o r n ' s  proposed Warehouse 

Organ iza t ion  Chart. 

The warehouse i n v e n t o r y  i s  c u r r e n t l y  r e p o r t e d  t o  be wor th  

approx imate ly  $12 m i l  1 i on .  No tw i ths tand ing  t h e  r e l a t i v e l y  

remote l o c a t i o n  o f  t he  mine, t h e  va lue  o f  t h e  i n v e n t o r y  

appears t o  be h i g h e r  than such an ope ra t i on  would no rma l l y  

r equ i re .  Concerted e f f o r t s  should be made t o  i d e n t i f y  and 

dispose o f  obso le te  s tock  i tems. P r i o r  t o  t h e  commencement o f  

opera t ions ,  user  departments should rev iew t h e  maximum/minimum 

c r i t e r i a  a p p l i e d  t o  h i g h  c o s t  i tems i n  an e f f o r t  t o  reduce 

i n v e n t o r y  cos ts  w i t h o u t  compromise t o  ope ra t i ng  e f f i c i e n c i e s .  

The e x i s t i n g  warehouse s to rage  f a c i l i t i e s  and o f f i c e s  a r e  

p e r f e c t l y  adequate t o  meet a n t i c i p a t e d  f u t u r e  demands. 

The Superintendent,  Sa fe ty  and S e c u r i t y  w i l l  r e p o r t  t o  t h e  

Manager - Faro Operat ions. With t he  ass is tance  o f  t h e  Sa fe ty  

O f f i c e r  t h e  Super in tendent  w i l l  o rgan ize  and adm in i s te r  

p rope r t y  wide s a f e t y  awareness 2nd t r a i n i n g  courses. I n  

a d d i t i o n ,  t h e  Company should r e s u r r e c t  t he  Mine Rescue t r a i n -  

i n g  which proved o f  g r e a t  va lue  i n  e a r l i e r  t imes. The Company 

owns a  f i r e  t r u c k ,  ambulance and o t h e r  impo r tan t  i tems o f  

emergency equipment. Four ( 4 )  S e c u r i t y  Guards and a  C le rk  

w i l l  a l s o  r e p o r t  t o  t h e  Super in tendent ,  Sa fe ty  and Secu r i t y .  



7.5 FAR0 TOWN SITE 

7.5.1 Background 

The m a j o r i t y  o f  t h e  accommodations i n  Faro a r e  owned by Cyprus 

A n v i l  and were ren ted  t o  employees on a  h e a v i l y  subs id i zed  

bas is .  I n  a d d i t i o n ,  t h e  cos ts  assoc ia ted  w i t h  power supply  

and hea t i ng  f u e l  were a l s o  p a i d  i n  p a r t  by t h e  Company. 

Rout ine maintenance was c a r r i e d  o u t  on a l l  d w e l l i n g  by Cyprus 

A n v i l ' s  tradesmen a t  no c o s t  t o  t h e  tenan t .  The Company owned 

t h e  Recreat ion Centre which was leased  t o  t h e  Faro Recreat ion 

Assoc ia t ion  a t  a  minimal cos t .  The ope ra t i ng  cos t s  o f  t h e  

f a c i l i t y  were p a i d  f o r  i n  l a r g e  p a r t  by Cyprus A n v i l ' s  annual 

c o n t r i b u t i o n s .  

The t o t a l  c o s t  t o  Cyprus A n v i l  o f  o f  town taxes and opera t ions  

reached a lmost  $7.0 m i l l i o n  i n  1981. 

Being the  l a r g e s t  p rope r t y  Owner i n  Faro, t h e  Company p a i d  

approx imate ly  8 1  percen t  o f  t he  mun ic ipa l  taxes l e v i e d  by t h e  

Town. 

It was Cyprus A n v i l ' s  w ish  t o  n u r t u r e  a s t r ong  community 

s p i r i t  and a  p r i d e  i n  t h e  Town o f  Faro. 

7.5.2 Proposed S t ra tegy  

Considerable a t t e n t i o n  has been g i ven  t o  means by which 

Curragh can reduce t h e  town s i t e  ope ra t i ng  costs .  

As d i r e c t e d  by  Curragh, K i l b o r n  has assumed t h a t  a  new 

phi losophy w i l l  be adopted w i t h  regard  t o  t h e  Company's 

involvement i n  Faro. Based a lmost  e n t i r e l y  on ex tens i ve  work 

performed by Cyprus A n v i l  , t h e  h igh1  i g h t s  o f  t h i s  new p o l  i c y  

a r e  shown be1 ow. 



(a )  The Company w i l l  s e l l  a l l  se l f - con ta ined  housing u n i t s  t o  

employees. The s e l l i n g  p r i c e  o f  each u n i t  i s  expected t o  

be i n  t he  $10,000 t o  $15,000 range. Th i s  w i l l  be 

amort ized through month ly  payments i n  t h e  range o f  

$200.00 pe r  housing u n i t .  

A 'buy-back'  scheme, based upon t h e  Company's r i g h t  of 

f i r s t  r e f u s a l  w i l l  be implemented and w i l l  recognize t h e  

employee's tenure  w i t h  t h e  Company. 

( b )  A pool  o f  s i n g l e  houses, and t h e  guest house w i l l  be 

r e t a i n e d  f o r  Company use. 

( c )  The owner o f  each house w i l l  pay f o r  a l l  t he  f u e l  and 

e l e c t r i c  power consumed i n  t h e  u n i t .  

( d )  The owner w i l l  a l s o  pay f o r  insurance, water,  sewer 

serv ices  and Mun ic ipa l  taxes. 

( e )  The Company w i l l  cease t o  p rov ide  h e a v i l y  subs id ized  

'bunkhouse/cookhouse' accommodations f o r  s i n g l e  s t a t u s  

employees. Instead,  t h e  Chateau Jomini  q u a r t e r s  and 

apartment complexes w i l l  be s o l d  t o  p r i v a t e  e n t e r p r i s e s  

t o  be operated independent ly  as commercial ventures. 

( f )  A l l  r o u t i n e  minor  maintenance a c t i v i t i e s  w i l l  be per -  

formed and p a i d  f o r  by t h e  owner. 

( g )  The Company w i l l  s e l l  t h e  Recreat ion Centre t o  t h e  Town 

o f  Faro f o r  a nominal p r i c e .  The ope ra t i ng  and 

maintenance cos ts  o f  t h e  f a c i l i t y  w i l l  be assumed by t h e  

Town. Ass is tance f rom the  Yukon Government i s  expected. 

( h )  The Company w i l l  i n v e s t i g a t e  t h e  i n c l u s i o n  o f  t h e  mine 

s i t e  assets  i n t o  t h e  Faro Mun ic ipa l  t a x  base. Any change 

w i  11 requ i  r e  approval  f rom t h e  Yukon T e r r i t o r i a l  



Government and an Agreement between a l l  p a r t i e s  on. t h e  

means by which t h e  mine s i t e  taxes w i l l  be l e v i e d .  

Cu r ren t l y ,  Cyprus A n v i l  pays mine s i t e  taxes t o  t h e  Yukon 

Government. 

Based upon a  rev iew o f  t h e  number o f  housing u n i t s  a v a i l a b l e ,  

and t h e  p r o j e c t e d  manpower requi rements i t  i s  e v i d e n t  t h a t  

adequate housing w i l l  be a v a i l a b l e  t o  s a t i s f y  t he  Company's 

r equ i  rements. 

A  Mun ic ipa l  A f f a i r s  Manager wi 11 a t t e n d  t o  a1 1  t he  Company's 

i n t e r e s t s  i n  Faro. Th is  person may h e l p  t o  adm in i s te r  t h e  

a f f a i r s  o f  t h e  Town depending upon arrangements nego t i a ted  

w i t h  t h e  Yukon Government. The b a s i s  upon which taxes w i l l  be 

assessed t o  t h e  Company w i  11 be e s t a b l  i shed through agreement 

w i t h  t h e  Yukon Government. 

The n e t  c o s t  o f  t h e  town s i t e  t o  t h e  Company i s  p r o j e c t e d  t o  

be $1,492,000 pe r  year .  Th is  amount i nc l udes  t h e  es t imated  

t a x  assessment f o r  t he  mine assets  p l u s  subs id ies  p rov ided  t o  

c e r t a i n  town businesses and medical  f a c i l  i t i e s ,  p l u s  t h e  

s a l a r y  o f  t he  Mun ic ipa l  A f f a i r s  Manager on t h e  p a y r o l l  o f  

Curragh. 

D e t a i l s  o f  K i l b o r n ' s  town s i t e  c o s t  es t ima te  a r e  i nc l uded  i n  

Sec t ion  14.8-4 o f  t h i s  Report. 

7.6 GENERAL AND ADMINISTRATIVE - OPERATING COST SUMMARY 

A  summary o f  t he  t o t a l  General and A d m i n i s t r a t i v e  o p e r a t i n g  

cos ts  i s  shown i n  Table 7.6-1. 
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8.0 TRANSPORTATION 

8.1 HISTORICAL 

The White Pass and Yukon Route (UP-YR) has handled most o f  

Cyprus A n v i l ' s  in-bound f r e i g h t  and a l l  of  t h e  out-bound 

concent ra te  haulage s i nce  1969. 

T y p i c a l l y ,  f r e i g h t  des t i ned  f o r  Faro was rece i ved  by WP-YR i n  

Vancouver, B r i t i s h  Columbia and shipped by sea t o  Skagway, 

Alaska where t h e  cargo was t r a n s f e r r e d  t o  a  176 k i l o m e t r e  l o n g  

r a i  1  road  which te rmina tes  i n  Whitehorse, Yukon T e r r i t o r y .  

From t h i s  p o i n t ,  f r e i g h t  was t r a n s f e r r e d  t o  t r u c k s  which 

t r anspo r ted  t h e  supp l i es  t he  remain ing 380 k i l ome t res  t o  Faro. 

Concentrates were shipped f rom Faro t o  t i d e w a t e r  i n  

custom-bui 1  t con ta ine rs  , each o f  which c a r r i e d  approx imate ly  

22.5 tonnes o f  payload. Normal ly,  one t r u c k  hauled two such 

con ta ine rs  t o  Whitehorse where they  were t r a n s f e r r e d  by gan t r y  

crane t o  f l a t b e d  r a i l  cars.  

From Whitehorse t o  Skagway, t r a n s p o r t a t i o n  was by narrow-gauge 

WP-YR r a i l r o a d .  Upon a r r i v a l  a t  Skagway, t he  con ta ine rs  were 

dumped by  means o f  a  g a n t r y  crane i n t o  a  100,000 tonne 

capac i t y  s to rage  shed, owned and operated by WP-YR. 

P e r t i n e n t  h i s t o r i c a l  c o s t  and p roduc t i on  da ta  f o r  t h e  l a s t  5 

f u l l  years  o f  ope ra t i on  a r e  shown i n  Table 8.1-1. 

The Cyprus A n v i l  opera t ions  were c u r t a i l e d  i n  June, 1982. 

Dome Petroleum announced t h a t  t h e  resumption of ope ra t i ons  

would be con t ingen t ,  i n  p a r t  upon t h e  reduc t i on  o f  t h e  cos ts  

expended t o  move concent ra te  and supp l i es  between Faro and 

S kagway . 



TABLE 8.1-1 

CYPRUS ANVIL CONCENTRATE HAUL 

Concentrate 
Produc t ion  

Year (DMT) ( 3 )  

Land 
Transpor t  

Costs 
($3000) 

$ 12,653 

13,726 

15,587 

16,198 

17,999 

P o r t  
Terminal  

Costs 
( $  ,000) 

$ 1,642 

2,169 

2,244 

2,494 

2,494 

To ta l  Land To ta l  
and Terminal Operat ing 

Costs Costs ( 2 )  
W O O )  ($,OOO) 

Transpor t  and Terminal Cost 

% T o t a l  
U n i t  Cost U n i t  Cost Opera t ing  

Cur ren t  Escalated Costs 
( $ / t >  ( $ / t >  ( 4 )  ( % I  

Sources o f  Data 

(1 )  Key F inanc ia l  and Operat ing S t a t i s t i c s  and H i s t o r i c a l  Cost and Revenue Ana lys is  
Dominion S e c u r i t i e s  Ames Prospectus. 

( 2 )  ' T o t a l  Operat ing Costs '  i n c l u d e  a1 1 d i r e c t  mine s i t e  ope ra t i ng  cos ts ,  general  and a d m i n i s t r a t i v e  expenses, 
l a n d  and ocean f r e i g h t  cos t s  and sme l te r  charges. 

( 3 )  Concentrate weights  a r e  expressed i n  d r y  tonnes due t o  t he  absence o f  h i s t o r i c a l  average concent ra te  
mo is tu re  contents .  

( 4 )  T ranspo r ta t i on  and t e rm ina l  cos t s  a r e  esca la ted  t o  1981 d o l l a r s  us ing  t h e  pub l i shed  Consumer P r i c e  Index 
f o r  Canada. 



8.2 OVERLAND TRANSPORTATION 

8.2.1 Developments Since June, 1982 

Cyprus Anvi 1  conducted d e t a i  1  ed s tud ies  t o  i n v e s t i g a t e  t he  

economics assoc ia ted  w i t h  t h e  movement o f  m a t e r i a l s  t o  t i d e -  

wa te r  by d i f f e r e n t  means, i n c l u d i n g :  

( a )  The use o f  t h e  e x i s t i n g  road and r a i l  rou te ;  

( b )  D i r e c t  t r u c k i n g  t o  Skagway us ing  a r e c e n t l y  completed 

highway between Whi tehorse and Skagway ; 

( c )  D i r e c t  t r u c k i n g  f rom the  mine s i t e  t o  Haines, Alaska; 

(d )  T ruck ing  t o  Stewart ,  B r i t i s h  Columbia. 

The r e s u l t s  o f  Cyprus A n v i l ' s  i n v e s t i g a t i o n s  favoured t h e  

a1 t e r n a t i v e  by which concentrates would be hauled d i r e c t l y  t o  

Skagway by t r uck .  The c o s t  of  sh ipp ing  concentrates t o  

Haines, and t h e  c o n s t r u c t i o n  o f  new dock ing f a c i l i t i e s  was 

c a l c u l a t e d  t o  be l e s s  than  t h e  c o s t  of  t h e  t r a d i t i o n a l  

t r u c k / r a i l  r ou te  t o  Skagway. 

The Yukon and Alaska Governments suppor t  t h e  recommendation 

t h a t  t he  K l  ondi  ke Highway be opened f o r  year- round opera t ion ,  

and t h a t  t r u c k s  be used t o  haul  concen t ra te  between t h e  mine 

s i t e  and t he  P o r t  o f  Skagway. 

The Alaskan Government i s  w i l l i n g  t o  n e g o t i a t e  t h e  terms by 

which t he  road may be used. I n  h i s  t e l e x  dated A p r i l  12th,  

1985 t o  t h e  Honorable W i l l a r d  Phelps, Government Leader, Yukon 

T e r r i t o r i a l  Government, t h e  Govenor o f  A1 aska , Iii 11 iam 

S h e f f i e l d  o f f e r e d  t h e  ' f o l l o w i n g  proposal  f o r  opening t he  

Klondike Highway on a year- round bas i s :  



The increased c o s t  f o r  s t a r t - u p  and annual maintenance o f  

t he  Alaskan p o r t i o n  on a year-round bas i s  w i l l  be shared 

on a r a t i o  o f  40 percen t  P,laska 'Government' and 60 

percen t  Yukon 'Government'. We es t ima te  t h i s  t o t a l  

f i g u r e  t o  be approx imate ly  $300,000 (U.S.) f o r  t he  f i r s t  

year .  

A l l  necessary c a p i t a l  improvements on t he  Alaskan p o r t i o n  

a t t r i b u t a b l e  t o  t h i s  d e c i s i o n  w i l l  be shared on a 50/50 

' b a s i s  by t h e  two Governments'. We have determined t h e r e  

w i l l  be an i n i t i a l  $300,000 (U.S.) c o s t  f o r  a d d i t i o n a l  

equipment and snow poles,  and expect  o t h e r  more major  

c a p i t a l  expendi tures depending on a n t i c i p a t e d  t r a f f i c  

v o l  umes. 

There w i l l  be no changes i n  t r u c k  we igh t  r e s t r i c t i o n s  on 

t h e  Alaskan p o r t i o n  o f  t h e  Klondike Highway. 

R e c i p r o c i t y  s h a l l  be accorded t o  U.S. Firms f rom Alaska 

do ing business i n  t h e  Yukon on t h e  same bas i s  as Canadian 

Firms ope ra t i ng  i n  Alaska. 

Arrangements must be s t r u c t u r e d  t o  ensure U.S. c i t i z e n s  

i n  Alaska a re  a f f o r d e d  comparable bus iness employrwnt 

o p p o r t u n i t i e s  as Canadians f o r  t h e  movement o f  goods 

through Skagway i n t o  t he  Yukon, w i t h  p a r t i c u l a r  a t t e n t i o n  

t o  t r u c k i n g  a c t i v i t y .  ' 

Since t he  maximum pe rm iss ib l e  v e h i c l e  weights  i n  Alaska a re  

l e s s  than those i n  t h e  Yukon, i t  i s  necessary t o  p rov ide  a 

s tag ing  area a t  t he  Canadian/United S ta tes  border  a t  which 

double t r a i l e r  ' B - t r a i n '  u n i t s  would be s p l i t ,  and a s h u t t l e  

s e r v i c e  used t o  haul  t h e  i n d i v i d u a l  t r a i l e r s  o f  concen t ra tes  

the  remain ing d i s tance  t o  Skagway. 



The Cross Veh ic le  Weight (GVW) o f  t h e  t r u c k s  which were used 

p r e v i o u s l y  t o  haul  concen t ra tes  i n  B - t r a i n s  was 134,500 pounds 

on t h e  Faro t o  Skagway run. 

The use o f  8-ax le  B - t r a i n  u r i t s  w i t h  a GVW o f  159,000 t o  

160,000 pounds i s  now planned as a  means o f  improv ing system 

e f f i c i e n c y  and reduc ing  o p e r a t i n g  costs .  Annual savings a re  

c a l c u l a t e d  by Cyprus A n v i l  t o  be $2,600,000. 

S ince b o t h  t he  weight  and l e n g t h  o f  these r i g s  do n o t  comply 

w i t h  e x i s t i n g  Yukon Code, n e g o t i a t i o n s  w i t h  t h e  1  i c e n c i n g  

a u t h o r i t i e s  a r e  i n  progress.  

TABLE 8.2-1 

TRUCK SPECIFICATIONS - SUMMARY 

Yukon Proposed O r i g i n a l  
Code Des i gn Design 

Gross Veh ic le  Weight (Pounds) 140,000 160,000 134,500 

Pay1 oad (Pounds ) - - - 110,000 88,000 

Number o f  Axles 8  8  8 

Length (Fee t )  7 5 85 7 5 

Cyprus A n v i l  ' s  s tudy  i n d i c a t e s  t h a t  some b r i d g e  upgrading 

would be r e q u i r e d  t o  suppor t  t he  l a r g e r  t r ucks .  Tes t  l o a d i n g  

s t u d i e s  w i l l  a l s o  be r e q u i r e d  t o  v e r i f y  t r a c t o r  power and road 

grade r e q u i  rements . 

Proposed T ranspo r ta t i on  System 

A t  Curragh's request ,  K i l b o r n  has assumed t h a t  t he  

160,000-pound GVk u n i t s  w i l l  be used t o  haul  concen t ra tes  t o  

t h e  I n t e r n a t i o n a l  border  a t  which p o i n t  t h e  2 - t r a i l e r  B - t r a i n s  

w i l l  be s p l i t  t o  t r a n s p o r t  t h e  p roduc t  t h e  f i n a l  18 k i l ome t res  

t o  t he  p o r t  o f  Skagway. The proposed pay load w i l l  be 110,000 



pounds, as compared t o  t h e  88,000-pound GVW achieved us ing  t h e  

former c o n f i g u r a t i o n .  

E a r l y  cons ide ra t i on  must be g i v e n  t o  t h e  t ype  o f  con- 

t a i n e r s / t r u c k  boxes i n  which concentrates,  coa l ,  reagents  and 

general  f r e i g h t  w i l l  be hauled. S i g n i f i c a n t  c o s t  advantages 

may be r e a l i z e d  through t he  use o f  mul t i -purpose con ta iners .  

The need t o  e l i m i n a t e  concen t ra te  l o s s  and con tamina t ion  must 

be g i ven  t h e  h i ghes t  p r i o r i t y  i n  t h e  des ign and s e l e c t i o n  o f  

con ta iners .  

8.2.3 Overland T ranspo r ta t i on  Costs 

Recent c o s t  es t imates  f o r  t h e  movement o f  m a t e r i a l s  between 

the  mine s i t e  and Skagway a r e  shown i n  Table 8.2-2 based upon 

134,500-pound GVW t r ucks .  

TABLE 8.2-2 

OVERLAND TRANSPORTATION COSTS 

MINE SITE TO SUGWAY - $ PER TONNE 

(134,500-POUND GVW TRUCKS) 

With Wi thout  
Alaska S h u t t l e  Alaska S h u t t l e  

Source o f  Est imate Forehaul Backhaul Forehaul Backhaul 

Cyprus A n v i l  $ 42.85 $ 15.00 $ 39.89 $ 15.00 

Alaska West Express 41.43 12.00 37.93 11.00 

WP-YR - - - - 40.95 30.C6 

6ased upon t h e  use o f  t h e  160,000-pound GVW r i g s  improvements 

i n  t r a n s p o r t a t i o n  e f f i c i e n c i e s  w i l l  be r e a l i z e d .  Assuming a  

7-year c o n t r a c t  i s  awarded, on a  compe t i t i ve  b i d  bas i s ,  

Curragh expects t h e  u n i t  c o s t  o f  t h e  fo rehau l  t o  be $38.00 p e r  

tonne. Th is  c o s t  assumes t h e  use o f  s p l i t  t r a i n s  f o r  t h e  
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Alaska p o r t i o n .  An a d d i t i o n a l  $1.00 pe r  tonne o f  concen t ra te  

shipped road usage f e e  i s  p rov ided  t o  compensate t h e  Yukon 

Government f o r  incrementa l  road maintenance costs .  

The c o s t  o f  t he  incrementa l  f r e i g h t  backhaul i s  assumed t o  be 

$12.00 p e r  tonne o f  backhaul,  o r  approx imate ly  $1.00 p e r  tonne 

o f  concen t ra te  equ i va len t .  

8.2.4 C a p i t a l  Costs 

K i l b o r n  has assumed t h a t  any c a p i t a l  expend i tu res  r e q u i r e d  t o  

upgrade e x i s t i n g  roads and b r i dges  w i l l  be p a i d  f o r  by t h e  

r e s p e c t i v e  Governments. S i m i l a r l y ,  t h e  cos t s  o f  a d d i t i o n a l  

mob i le  equipment r e q u i r e d  t o  ma in ta i n  t h e  roads w i l l  be p a i d  

by  t h e  a u t h o r i t i e s  norma l l y  r espons ib l e  f o r  such work. It i s  

a n t i c i p a t e d  t h a t  these cos t s  w i l l  be recovered i n  p a r t  f rom 

t h e  spec ia l  road use t a x  o f  $1.00 p e r  tonne. 

PORT FACILITIES 

8.3.1 Concentrate Storage and Sh ip load iny  

The e x i s t i n g  concent ra te  s to rage  shed and sh ip l oad ing  

f a c i l i t i e s  a re  owned and operated by WP-YR. Dur ing 1981, t h e  

l a s t  complete y e a r  o f  opera t ion ,  t h e  c o s t  o f  hand l ing  313,628 

tonnes o f  concen t ra te  averaged $6.47 U.S. p e r  tonne. 

WP-YR has f i l e d  a  new t a r i f f  schedule i n  March, 1985, based 

upon a  s l i d i n g  s c a l e  as shown i n  Table 8.3-1. 



TABLE 8.3-1 

WHITE PASS AND YUKON ROUTE 

SKAGWAY TERMINAL CHARGES 

Tonnage 

To 400,000 Tonnes 

Next 100,000 Tonnes 

Above 500,000 Tonnes 

Charge 

.$ 13.65 U.S. 

$ 12.65 U.S. 

$ 11.65 U.S. 

K i l b o r n  i s  o f  t h e  o p i n i o n  t h a t  these r a t e s  e s t a b l i s h  a  p o s i -  

t i o n  f rom which WP-YR w i l l  commence nego t i a t i ons .  

The successfu l  n e g o t i a t i o n  o f  a  reasonable t e r m i n a l  charge i s  

c r i t i c a l  t o  t h e  o v e r a l l  P r o j e c t  economics. To t  a.1 

t r a n s p o r t a t i o n  cos t s  w i l l  .be reduced by o n l y  a  smal l  amount, 

desp i t e  t h e  use o f  t h e  road, un less  r e a l i s t i c  t e rm ina l  fees  

a r e  charged. 

Cyprus A n v i l  has based one es t imate  o f  t h e  t e rm ina l  cos t s  upon 

t he  a c t u a l  cos ts  i n c u r r e d  by t h e  t e rm ina l  ope ra t i on  i n  1985 

(see Table 8.3-2). 



TABLE 8.3-2 

SKAGWAY TERMINAL - COST OF OPERATION 

I tem 

Fixed Costs and Return 

Superv is ion  

O f f i c e  

Lease Renta ls  

Dep rec ia t i on  

Return 

Other 

Sub to ta l  

Va r i ab le  Costs 

Labour 

t4aintenance Suppl i e s  

Fuel 

Sub to ta l  

TOTAL 

Source 

1981 Costs + 20 Percent 

1981 Costs 

1981 Costs x 2 

1981/82 Schedule 

1981 Return on Cap i t a l  

A1 1 owance 

1981 Costs + 20 Percent  

1981 Costs + 20 Percent  

As f o r  1981 

Cost 
$(OOO) U.S. 

Based upon t he  1981 concent ra te  p roduc t i on  o f  X!5,OOO t o n n e ~ ,  

t h e  u n i t  cos t  f o r  t e rm ina l  opera t ions  would be $7.38 U.S. p e r  
tonne. 

Th i s  c o s t  i s  cons idered t o  be p r o h i b i t i v e  t o  t h e  opening o f  

t he  mine by Curragh. Curragh contends t h a t  a $6.00 (Canadian) 

p e r  KMT p o r t  fee would c o n s t i t u t e  a f a i r  and reasonable 

charge. Th is  amount would i n c l u d e  t he  ownership cos t s  

i n c u r r e d  by t h e  Owner of t he  t e rm ina l .  

A t  Curragh ' s  request ,  K i  1 born has appl  i e d  t h e  t r a n s p o r t a t i o n  

and t e rm ina l  cos t s  shown i n  Table 8.3-3. 



TABLE 8.3-3 

CONSOLIDATED TRANSPORTATION AND TERMINAL COSTS 

( 160,000-POUND GVW TRUCKS) 

Area o f  Expense $/WMT Concentrate 

Faro - Skagway w i t h  Alaska S h u t t l e  $ 38.00 

Road - Maintenance Fee t o  Government 1.00 

Terminal Cost 

TOTAL 

* 
Excludes backhaul. 

8.4 OCEAN FREIGHT 

T r a d i t i o n a l  l y ,  concentrates were shipped f rom Skagway t o  Japan 

o r  Europe i n  25,000 WMT c a p a c i t j  b u l k  cargo sh ips .  No ma jo r  

change i n  t h i s  p r a c t i s e  i s  a n t i c i p a t e d .  

P lacer  Development L i m i t e d  o f  Vancouver, B r i t i s h  Columbia has 

been c a r r y i n g  ou t  marke t ing  d u t i e s  f o r  Curragh. Based upon 

d iscuss ions  w i t h  P l a c e r ' s  marke t ing  personnel,  and t h e  

proposea d i s t r i b u t i o n  o f  concen t ra te  sa les,  a  weighted average 

ocean f r e i g h t  c o s t  o f  $17.00 U.S. p e r  WMT i s  a p p l i e d  i n  

K i l b o r n ' s  c o s t  p r o j e c t i o n s .  

OTHER MARKETING EXPENSES 

An al lowance o f  $1.50 U.S. p e r  DMT of concen t ra te  i s  i nc l uded  

i n  ope ra t i ng  cos t  p r o j e c t i o n s  t o  cover t h e  cos ts  i n c u r r e d  i n  

cargo sampling, assay ing and Owner's r ep resen ta t i on .  



8.6 BACKHAUL COSTS 

Cyprus A n v i l  es t imates  t h a t  54,000 tonnes o f  f r e i g h t  w i l l  be 

d e l i v e r e d  t o  t h e  mine s i t e  each year .  Th is  amount i nc l udes  

f u e l ,  t i r e s  and exp los ives ,  t h e  cos ts  of which a r e  used on an 

f o b  mine s i t e  bas is .  S i m i l a r l y ,  genera l  f r e i g h t  cos t s  a r e  

based upon h i s t o r i c a l  data which i nc l ude  d i s t r i b u t e d  f r e i g h t  

expenses. For t he  purpose o f  t h i s  Report, backhaul cos ts  a r e  

a p p l i e d  o n l y  t o  the  we igh t  o f  m i l l  supp l ies ,  es t imated  t o  be 

27,000 tonnes pe r  year .  it i s  assumed t h a t  these supp l i es  

w i l l  be shipped by barge t o  Skagway and, t h e r e a f t e r ,  by road 

t o  t h e  mine s i t e .  

Based upon a  recen t  c o s t  es t ima te  p rov ided  by Rivtow S t r a i t s  

Ltd., K i l b o r n  has used a  r a t e  o f  $28.50 which w i l l  cover t h e  

cos ts  o f  ocean t r a n s p o r t ,  cargo insurance and l o a d i n g  t he  

f r e i g h t  Vancouver t o  Skagway. Using a  t e r m i n a l  charge o f  

$6.00 p e r  tonne and a  road  backhaul c o s t  o f  $12.00 pe r  tonne, 

t he  t o t a l  c o s t  t o  move supp l i es  f rom Vancouver t o  Faro w i l l  be 

$46.50 pe r  tonne o f  m i l l  supp l i es  backhauled. Other commodity 

p r i c e s  w i l l  a l s o  be reduced as a  r e s u l t  of t h e  backhaul. 





9.0 MARKETING 

POTENTIAL MARKETS 

Curragh has retained the services of Placer Development 

(Placer)  t o  a s s i s t  i n  es tabl ishing fu tu re  markets f o r  the  

se lec t ive  lead and zinc concentrates. 

Based upon discussions with P lacer ' s  Marketing personnel, i t  

i s  probable t ha t  approximately 60 percent of Curragh's 

concentrates wil l  be sold i n  Pacif ic R i m  countries.  A t  the  

time of writ ing t h i s  Report, the Japanese and Korean smelters 

have indicated an i n t e r e s t  i n  purchasing both concentrates. 

Product which can not be sold across the Pacif ic wil l  be sold 

in Europe. I t  will be the in tent ion,  however, t o  minimize 

such quan t i t i e s  in order t o  take advantage of the lower ocean 

f r e igh t  ccs t s  t o  the hestern markets. 

9.2 CONCENTRATE SPECIFiCATIONS 

The approximate speci f ica t ions  of Curragh ' s  se lec t ive  concen- 

t r a t e s  a re  reported in Table 9.2-1. 

TABLE 9.2-1 

SELECTIVE CONCENTRATE SPECIFICATIONS 

Constituent Lead Zinc 
Symbo 1 Concentrate Concentrate 

Pb 60 - 63 percent 1.0 - 2.0 percent 

Au 0.3 grams/tonne 0.3 grams/tonne 
(maxi m u m )  

Cu 0.2 - 0.4 percent 0.5 - 1.0 percent 

Z n 5.0 - 7.0 percent 50 - 53 percent 



Constituent 
Symbol 

Fe 

S 

B i 

As 

S b 

Insol. 

Si O2 

2'3 
CaO 

Mg 0 
C r 
Mn 

C d 

N i 

Co 

St? 

C 1 

F1 

Hg 

Lead 
Concentrate 

5.5 - 7.5 percent 

18 - 20 percent 

50 - 100 ppm 

200 - 500 ppm 

400 - 1200 ppm 

2 - 5 percent 

2 - 7 percent 

0.1 - 0.5 percent 

0.05 - 0.2 percent 

0.04 - 0.10 percent 

0.05 - 0.15 percent 

0.02 - 0.10 percent 

50 - 100 ppm 

10 - 30 ppm 

30 - 50 ppm 

0.01 percent 

0.01 percent 

50 - 80 ppm 

20 - 50 ppm 

Zinc 
Concentrate 

8.5 - 10.5 percent 

32.0 - 34.0 percent 

< 30 ppm 

100 - 300 ppm 

< 20 ppm 
<1.0 percent 

<2.0 percent 

0.05 - 0.15 percent 

0.1 - 0.3 percent 

0.05 - 0.09 percent 

0.04 - 0.2 percent 

0.1 - 1.0 percent 

500 - 700 ppm 

< 50 ppm 

< 50 ppm 

< 0.01 percent 

(0.01 percent 

50 - 80 ppm 

250 - 350 ppm 

For the f i r s t  three  months, zinc and lead concentrate grades 

may be as  much as 3 percent lower than those specif ied above. 

The lead concentrate wil l  contain payable quan t i t i e s  of s i l v e r  

and a l so ,  on cccasions, some payable go ld .  Kilborn has made 

no provision f o r  gold payments in revenue projections.  The 

lead concentrate contains no dele ter ious  elements in amounts 

which could impose const ra ints  on marketing s t r a t eg i e s .  

The zinc c~r icen t ra te  i s  not considered a high-grade product 

and contains no payable metals other than zinc. 

The amount of mercury contained in the  zinc concentrate wil l  

?robably l im i t  the market t o  those smelters capable of 



e x t r a c t i n g  mercury. Smelters capable o f  e x t r a c t i n g  mercury 

a r e  l o c a t e d  i n  Europe and t he  P a c i f i c  R i m  c o u n t r i e s .  

9.3 - CONCENTRATE TREATMENT CHARGES 

Smelter t rea tment  charges, when cons idered as an ope ra t i ng  

c o s t  accounted f o r  approx imate ly  45 pe rcen t  o f  t h e  t o t a l  

ope ra t i ng  expenses d u r i n g  t h e  p e r i o d  1977 - 1981. 

The sme l te r  c o n t r a c t  terms a p p l i e d  by K i l b o r n  t o  c a l c u l a t e  

ope ra t i ng  revenues a r e  descr ibed  i n  t h e  f o l l o w i n g  Sect ions o f  

t he  Report. For t h i s  purpose, t h e  assumed terms a r e  con- 

s i de red  t o  be t h e  same f o r  each customer. 

9.3.1 Lead Concentrate Sales Cont rac t  Terms 

( a )  Metal  Payments 

Lead - 

Pay f o r  t he  l e s s e r  o f  95 percen t  o f  con ta ined  meta l ;  o r ,  

assay o f  conta ined metal  l e s s  3 u n i t s .  

S i  1 ver  

Pay f o r  t he  l e s s e r  o f  95 percen t  o f  con ta ined  meta l ;  o r ,  

assay o f  con ta ined  metal  l e s s  one t r o y  ounce. 

( b )  Treatment Charges 

Base - $120.00 U.S. p e r  DMT a t  t h e  base 

p r i c e .  

Esca la to r  - $3.00 U.S. pe r  1.0 c e n t  inc rease  i n  

p r i c e  above base p r i c e .  



- $2.50 U.S. per 1.0 cent decrease in 

price below base price. 

Base Price - 90.20U.S. perpoundof lead. 

9.3.2 Zinc Concentrate Sales Contract Terms 

( a )  Metal Prices 

Zinc 

Pay for  the lesser  of 85 percent of contained metal; o r ,  
assay of contained metal less  8 units.  

( b  Treatment Charges 

Base - $165.00 U.S. per DMT a t  the base 

price. 

Escalator - $3.50U.S. p e r 1 . 0 c e n t i n c r e a s e  

above base price. 

- $2.50 U.S. per 1.0 cent decrease in 

price below base price. 

Base Price - $0.45U.S. p e r p o u n d o f z i n c .  

The above terms and conditions are deemed to apply to  a l l  

concentrates produced, regardless of the individual contrac- 

tual quantit ies and the durations of the respective sales  

agreements. 

I t  should be noted that  no payment i s  made for  lead in the 

zinc concentrates or zinc in the lead concentrates. Further, 

i t  i s  assumed that concentrations of cadmium and copper in the 

lead concentrate, and s i lve r  in the zinc concentrate a l l  f a i l  

to  reach levels which will qualify for  payment. Such has been 
the case throughout Cyprus Anvil's history. 





10.0 EXPENDITURE AND CASH FLOW ANALYSIS 

ASSUMPTIONS 

K i l b o r n ' s  es t imates  o f  t h e  p re tax  n e t  o p e r a t i n g  revenues a re  

based upon t he  p roduc t i on  and c o s t  data de r i ved  elsewhere i n  

t h i s  Report. 

The metal  p r i c e  and exchange r a t e s  used a r e  shown below. 

Exchange Rate: $1.00 Canadian Equals $0.73 U.S. 

Metal P r i c e s  

Lead 

Z inc  

S i  1  v e r  

A l l  income and expense i tems a r e  expressed i n  Canadian 

d o l l a r s .  

No e s c a l a t i o n  has been a p p l i e d  t o  e i t h e r  meta l  p r i c e s  o r  

costs .  

K i l b o r n  has n o t  i nc l uded  any p r o v i s i o n  f o r  Yukon Roya l t i es ,  

Corporate income taxes, debt  i n t e r e s t ,  dep le t i on ,  d e p r e c i a t i o n  

charges, p r o f i t  p a r t i c i p a n t i o n s ,  p r e f e r r e d  share d iv idends ,  

f i n a n c i n g  charges o r  cos ts  o f  Corporate o rgan i za t i on ,  e tc .  

The expendi tures assoc ia ted  w i t h  c e r t a i n  ma jo r  p r o j e c t s  have 

been c l a s s i f i e d  as ' c a p i t a l  c o s t s '  i n  o r d e r  t o  h i g h l i g h t  such 

i tems.  K i l b o r n  has n o t  a p p l i e d  r i g i d  d e f i n i t i o n s  t o  

d i f f e r e n t i a t e  between c a p i t a l  cos ts ,  ope ra t i ng  cos t s  and 

p reproduc t ion  costs.  



The net operating revenues are reported both as 'Expenditure 

Flows' and as 'Cash Flows'. 

'Expenditure Flows' make no provision fo r  the delays which 
normally occur in the payment and receipt of funds. Thus 
expenditures equal the value of work performed and goods 
purchased. Monies are deemed to  be paid when labour and 
supplies are used. Revenues are considered to  be received as 
concentrate i s  produced. 

'Cash Flows' are based upon expenditure flows, b u t  they 
incorporate time lags in the payment and receipt of funds. 
The time lags used by Kilborn are reported in Table 10.1-1. 

TABLE 10.1-1 

Area of Expense 

Labour 
Materials 
Power 
Fuel (Oil ) 
Coal 
Land Transport 
Port Charges 
Sales Expenses 
Ocean Transport 
In-Bound Freight 

CASH FLOW - TIME LAGS 

Duration of Time Lag 
(Months) 

Curragh anticipates that  funds will be earned through the sale 
of some single houses and multiple residential units in Faro. 
I t  i s  assumed tha t  such incomes will be used to  r e t i r e  
existing mortgages. 



Capital and operating costs are expressed in terms of 'dol lars  
per pound payable' metal. In such cases, the costs include 
a l l  d i rec t  operating cash costs incurred a t  the mine s i t e ,  
Faro, Whitehorse and Toronto. In addition, the costs incurred 
to  transport and smelt each metal are included. The sum o f  

these costs i s  divided by the total  amount of payable lead and 
zinc. 

A s i lve r  c redi t  i s  assigned to the lead concentrate. 













11.0 COLLECTIVE BARGAINING AGREEMENTS 

11.1 GENERAL 

Two Locals  o f  t h e  Un i t ed  Stee lworkers  o f  America (USWA) 

c u r r e n t l y  ho ld  j u r i s d i c t i o n  a t  t h e  mine s i t e  a t  Faro: 

( a )  Local  8243 - O f f i c e  and Technica l  Workers; 

( b )  Local  1051 - Produc t ion  and Maintenance Workers. 

However, t h e r e  i s  no agreement i n  f o r c e  because t h e r e  a r e  no 

un ion ized  employees. A new agreement w i l l  have t o  be 

negot ia ted .  

The wording o f  t h e  former  Local  8243 Agreement s t i p u l a t e d  t h a t  

Cyprus A n v i l ' s  opera t ions  i n  Whitehorse were cons idered w i t h i n  

t h i s  Local  ' s  area o f  j u r i s d i c t i o n .  

H i s t o r i c a l l y ,  bo th  Union Locals  nego t i a ted  w i t h  t he  Company 

upon t he  e x p i r y  o f  t h e  c o n t r a c t s  i n  September o f  t h e  f i n a l  

c o n t r a c t  year .  The most r ecen t  C o l l e c t i v e  Agreements e x p i r e d  

on September 30th, 1984. 

The f a i l u r e  o f  n e g o t i a t i o n s  between t h e  Company and Union 

rep resen ta t i ves  i n  October, 1984 r e s u l t e d  u l t i m a t e l y  i n  a  l o c k  

o u t  o f  a l l  Union workers. I n  Nay, 1985 t h e  Company announced 

i t s  i n t e n t i o n  t o  suspend a l l  o p e r a t i ~ n s  and mothba l l  t h e  p l a n t  

and equipment. 

A Memorandum o f  Agreement dated Hay 13th,  1985 was s igned by 

t he  Company and bo th  Unions i n  which t h e  terms and c o n d i t i o n s  

o f  severance were s e t  ou t .  

A t  t he  p resen t  t ime,  no C o l l e c t i v e  Barga in ing  Agreements e x i s t  

and Cyprus Anvi 1 employs no un ion i zed  personnel.  



11.2 PROPOSED WAGE RATES 

For  t he  purpose o f  t h i s  Report, K i l b o r n  has used maximum and 

minimum wage ra tes ,  and a p a y r o l l  burden f a c t o r  o f  22 percen t  

p rov ided  by Curragh t o  encompass Canada Pension Plan, 

Unemployment Insurance, Group L i f e  Insurance, and Medical  

Bene f i t s .  

The number o f  wage grade c l a s s i f i c a t i o n s  has been reduced f rom 

23 t o  5 t o  reduce i n t e r n a l  movement w i t h i n  a Department. 

Table 11.1-1 i n d i c a t e s  t h e  proposed wage c l a s s i f i c a t i o n s  and 

corresponding wage ra tes .  Representat ive j obs  a r e  shown i n  

each c l a s s i f i c a t i o n .  

TABLE 11.1-1 

CURRAGH ' S WAGE RATES 

Produc t ion  
Wage and 
Grade Maintenance 

1 General Labourer 

J a n i t o r  

B l  as tho l  e Loader 

F i  1 t e r  He1 pe r  

T a i l i n g s  Man 

Sampl e Bucker 

Crusher He1 pe r  

Serv ice  Truck D r i v e r  

2 Secondary D r i l l e r  

P i t  Purripman 

Reagent Operator 

Load-Out Operator  

P i t  Man-Haul D r i v e r  

Wage O f f i c e  
Rate and 

($/Hour) Technica l  

$ 10.00 C le rk  - M i l l  

C l e r k  - Mine 

C le rk  - Mechan; 

C le r k  - Accounl 

C le r k  - Purcha: 

S e c u r i t y  Guard 

$ 11.30 Warehouse Persc 

i c a l  

t i  ng 

;i ng 

~n 

L 



Production Wage Office 
Wage and Rate and 
Grade Maintenance ($/Hour) Technical 

3 Haulage Truck Driver $ 12.70 Senior llarehouse 
Person 

General Equipment Engineering 

Operator Drafts person 
Lube Serviceman Geological 

Technician 

Environmental 
Control 
Technician 

Grinding Operator $ 14.10 Survey Technician 

Fi 1 t e r  Operator 

Flotation He1 per 

Crusher Operator 

Rotary Dri 11 e r  

Blaster 

Pi t  Equipment Operator 

Metal 1 urgical 
Technician 

Assayer 

Journeyman Tradesman $ 15.50 Senior 
Metal 1 urgical 
Technician 

Steam Engineer - 2nd PI anni ng 
Class Technician 

Shovel Operator 

Flotation Operator 

Payroll burden 22 Percent Payroll Burden 

These wages are compared with those currently in e f fec t  fo r  

Pine Point employees shown in Table 11.1-2. A t  the United 

Keno Mill mine a t  Elsa, Yukon the Unions have conceded a 25 

percent reduction in wages and the resultant wage rates are 

similar to those proposed by Curragh. 



TABLE 11.1-2 

COMPARISON OF WAGE RATES 

PINE POINT VERSUS CURRAGH 

(REPRESENTATIVE JOB CLASSIFICATIONS) 

Wage Rates ($/Hour) 

Class i f ica t ion 

Mil 1 

General Labourer 

Bucker 

F i l t e r  Helper 

Reagent Operator 

Grinding Operator 

Fl c ta t ion  Operator 

Mine 

Blasthole Loader 

Secondary Dri 11 e r  

Haulage Truck Driver 

Rotary Dri 11 e r  

Blaster  

Shovel Operator 

Mechanical and Other 

Jan i to r  

Lube Serviceman 

Journeyman Tradesman 

Proposed 
Cu rrag h Pine Point 

October l s t ,  1985 May l s t ,  1985 



It i s  a l s o  appropr ia te ,  and i n d i c a t i v e  o f  c u r r e n t  t rends  t o  

compare Curragh 's  proposed wage r a t e s  w i t h  those which w i l l  be 

p a i d  t o  employees of t h e  B e l l  Copper Mine s i t u a t e d  i n  Cent ra l  

B r i t i s h  Columbia. An agreement s igned between t h e  P r o v i n c i a l  

Government, Noranda Inc.  and t h e  USWA se ts  o u t  t h e  c o n d i t i o n s  

under which t he  p a r t i e s  w i l l  p a r t i c i p a t e  i n  t he  reopening o f  

t h i s  mine. I n  accordance w i t h  t h e  terms of t h i s  agreement t h e  

Union agreed t o  f r eeze  wages f o r  t h e  remain ing l i f e  o f  t h e  

mine, a p e r i o d  of approx imate ly  34 years.  Wage r a t e s  w i l l  be 

w i t h i n  t he  range o f  $10.95 t o  $15.10 per  hour. I n  r e c o g n i t i o n  

o f  t he  Union 's  concession t h e  Company commits t o  implement a 

p r o f i t  s h a r t i n g  p lan .  

S i m i l a r  n e g o t i a t i o n s  a re  c u r r e n t l y  i n  progress i n  an at tempt  

t o  f a c i l i t a t e  t h e  resumption o f  opera t ions  a t  Noranda I n c . ' s  

Brenda Mine i n  Southern B r i t i s h  Columbia. 

The maximum and minimum r a t e s  a r e  shown i n  Table 11.1-3. 

TABLE 11.1-3 

CURRAGH RESOURCES CORPORATION 

CYPRUS ANVIL MINE REVIEW 

COMPARISON OF LABOUR RATES 

Maximum Minimum 
$/Hour $/Hour 

Cu r r a g  h 

(Old Cyprus A n v i l  Rate) 

Keno H i l l  

(Old Rate) 

B e l l  Copper 





12.0 ANVIL DISTRICT GEOLOGICAL POTENTIAL 

INTRODUCTION 

The Faro Deposi t  i s  one o f  4 ma jo r  l e a d - z i n c - s i l v e r  zones of 

m i n e r a l i z a t i o n  i n  c l o s e  p r o x i m i t y  t o  t h e  e x i s t i n g  Concen- 

t r a t o r .  The Grum, Vangorda and Dy Deposi ts  a r e  a l l  l o c a t e d  on 

an area known as t he  Vangorda Plateau, approx imate ly  15 

k i l ome t res  eas t  o f  t h e  Faro p i t .  

I n  genera l ,  t h e  l e a d  and z i n c  grades o f  t h e  Vangorda Plateau 

Deposi ts  a r e  h i g h e r  than  those i n  t h e  remain ing Faro p i t  

reserves, a t  any g i ven  c u t - o f f  grade. The va lue  o f  concen- 

t r a t e s  produced f rom t h e  Vangorda P la teau  ores w i l l  be 

enhanced by t he  s i g n i f i c a n t l y  h i g h e r  s i l v e r  and g o l d  con ten ts  

o f  Grum, Vangorda and Dy minera l  i z a t i o n .  Mercury con ten ts  

w i l l  a l s o  p robab ly  be h igher .  The p o t e n t i a l  t o  d i scove r  

a d d i t i o n a l  m i n e r a l i z e d  reserves i n  t h e  A n v i l  D i s t r i c t  i s  

cons idered t o  be h igh ,  based upon t h e  r e s u l t s  o f  ex tens i ve  

diamond d r i l l i n g  i n  t h e  area, and recen t  analyses o f  the 

s t r u c t u r a l  geology between t h e  Faro p i t  and t h e  Dy Deposi t .  

Fu tu re  cash f lows  f rom development o f  these depos i t s  a r e  n o t  

es t imated  i n  t h i s  Report. 

12.2 THE GRUM DEPOSIT 

The Grum Deposi t  has been e x t e n s i v e l y  d r i l l e d  by Ke r r  Addison 

and Cyprus A n v i l .  P r i o r  t o  t h e  a c q u i s i t i o n  o f  t h e  p rope r t y  i n  

1979, Ke r r  Addison had d r i v e n  approx imate ly  2900 metres o f  

underground work ings t o  o b t a i n  b u l k  samples f o r  metal  l u r g i c a l  

t e s t i n g ,  and t o  pe rm i t  underground diamond d r i l l i n g  o f  t h e  

depos i t . 



The depos i t  i s  d r i l l e d  on a  minimum of 100 f o o t  by 200 f o o t  

cent res.  The core  of t he  depos i t ,  which con ta ins  t h e  b u l k  o f  

t he  h i g h e r  grade m i n e r a l i z a t i o n ,  i s  d r i l l e d  on a  c l ose r ,  b u t  

v a r i a b l e  spac ing t h a t  averages 100 f e e t  by 50 f e e t .  Grum i s  

t h e  bes t  d r i l l - d e f i n e d  d e p o s i t  i n  t h e  A n v i l  D i s t r i c t .  

The Grum Deposi t  i s  amenable t o  b o t h  underground and open-p i t  

m in ing  techniques. P r e l i m i n a r y  i n v e s t i g a t i o n s  i n d i c a t e  t h a t  

approx imate ly  one h a l f  of  t he  t o t a l  geo log i c  reserves cou ld  be 

e x t r a c t e d  by open-pi t methods. 

Table 12.2-1 p rov ides  a  comparison o f  r e c e n t  reserve  es t imates  

o f  t he  Grum Deposi t  p rov ided  by Cyprus A n v i l ' s  Geolog ica l  

s t a f f .  

The Grum Deposi t  i s  s t r u c t u r a l l y  more complex than  t h e  Faro 

and Vangorda Deposi ts.  I t  i s  probable t h a t  d i l u t i o n  cou ld  be 

as h i g h  as 15 percen t  when min ing  t h i s  depos i t  by open-p i t  

methods. Th is  va lue compares w i t h  an es t imated  5 percen t  

d i l u t i o n  exper ienced a t  t h e  Faro p i t .  No tw i ths tand ing  the  

adverse e f f e c t s  o f  the  d i l u t i o n ,  t h e  mineable grades o f  t h e  

Grum Deposi t  a r e  expected t o  be h i ghe r  than t h e  equ i va len t  

Faro p i t  grades. A  comparison o f  t h e  d i l u t e d  grades i s  shown 

i n  Table 12.2-2. 

Cyprus Anvi 1  has compi led a  s i g n i f i c a n t  computer ized data base 

o f  a l l  t h e  d r i l l  ho le  da ta  generated s i nce  t h e  commencement o f  

e x p l o r a t i o n  a c t i v i t i e s .  

A  mine model w i l l  be completed i n  t h e  near  f u t u r e  which w i l l  

be adequate f o r  p r e l i m i n a r y  f e a s i b i l i t y  s tudy purposes. A 

d e t a i l e d  r e i n t e r p r e t a t i o n  of t h e  d e p o s i t  geometry i s  now i n  

progress. The r e s u l t s  o f  t h i s  work w i l l  be i nco rpo ra ted  i n  a  

more r e f i n e d  computer ized model scheduled t o  be completed by 

t h e  end of 1986. 



TABLE 12.2-1 

THE GRUM DEPOSIT 

A COMPARISON OF RESERVE ESTIMATES 

Open-Pits a t  4 percen t  Pb + Zn Cut-Of f  Grade (Between Sect ions 62 W - 86 W )  

01 k P i t  1983 
Hand C a l c u l a t i o n  

Ke r r  Addison 
Noranda Computer Model 

Cyprus A n v i l  
G 1  Computer Model 
Grade Reduced by 
6 Percent 
(No Grade Reduct ion)  

AVERAGE = 1,393, 

Tonnes Pb % 

17,055,000 3.4 

S t r i p  
R j t i o  
m / m t  

2.91 

2.90 

2.72 

Con t a  i ned 
Metal  

(Pb + Zn)% Tonnes 

Geolog ica l  Reserves a t  4 Percent Pb + Zn Cut-Of f  Grade (Between Sect ions 62 W - 86 W) 

S t r i p  Contai  ned 
Ag R j t i o  Metal  

Tonnes Pb % Zn % g/mt m / m t  (Pb + Zn)% Tonnes 

Ke r r  Addison 26,083,000 4.1 6.4 6 2 - - 10.5 2,738,715 
Hand C a l c u l a t i o n  

K e r r  Addison 27,650,000 3.1 4.9 4 8 - - 8.0 2,212,000 
Noranda Computer 

Var iance 
f rom 

Average 

13.8 

-9.4 

-4.4 

Var iance 
f rom 

Average 

5.2 

C-' 

-15.0 N 
I 

G) 



Geologica l  Reserves a t  4 Percent Pb + Zn Cut-Of f  Grade (Between Sect ions 62 W - 86 W) (Cont 'd )  

S t r i p  Contained Variance 
Ag R i j t i o  Metal  f rom 

Tonnes Pb % Zn % g/mt m / m t  (Pb + Zn)% Tonnes Average 

Cyprus A n v i l  30,781,000 3.1 4.9 4 9 - - 8.0 2,462,480 -5.4 
G 1  Computer Model * 
Cyprus Anvi 1 /Dome 32,611,000 3.5 5.7 5 9 - - 9.2 3,000,212 15.2 
Hand C a l c u l a t i o n  

AVERAGE = 2,603,351 1 I 
I High-Grade Reserves - Underground - 8 Percent Pb + Zn Cut-Of f  Grade 

Ke r r  Addison 15,784,000 5.2 8.3 7 8 - - 13.5 2,130,840 --- I Hand C a l c u l a t i o n  

S t r i p  Contained Variance 
Ag Rg t i o  Metal f rom 

Tonnes Pb % Zn % g/mt m /mt (Pb + Zn)% Tonnes Average 

** 
Cyprus A n v i l  10,960,000 4.5 7.8 7 8 - - 12.3 1,348,080 - - - 
Hand C a l c u l a t i o n  

I I 

I 
I 

NOTES: 

I * 
Inc ludes  approx imate ly  3,500,000 tonnes d r i l l e d  o f f  i n  1982. 

5 ** 5 More s e l e c t i v e  cho ice  o f  o r e  panels than Ker r  Addison. 
0 



Pb % - 
FaroZone 3 3.2 

(Dome ) 

Grum 3.4 

(Cyprus Anvi 1 ) 

Extensive 

TABLE 12.2-2 

THE GRUM DEPOSIT 

MINEABLE GRADES (OPEN-PIT) 

Ag Au Dilution Diluted 
Zn % g/mt g/mt (Pb  + Z n ) %  % (Pb + Z n ) %  
4.9 41 0.18 8.1 5 7.7 

1 aboratory and p i lo t  plant metallurgical t e s t  

programs were carried out by Noranda Mines Ltd. on samples of 

Grum ores. The ores were found to be amenable to  different ial  

f1 otation, a1 though mercury concentrations in the order of 

600 ppm were reported. Subsequent t e s t  work and duplicate 

assays indicated levels of mercury in the 300 to 400 range. 

Khile more work i s  required i t  i s  probable that  the levels of 

mercury in the Grum zinc concentrates will exceed equivalent 

values in Faro zinc concentrates. 

T H E  VANGORDA DEPOSIT 

While the Vangorda Deposit i s  smaller and of lower grade than 

the Grum, the geometry and mineral distributions offer  the 

potential t o  'high-grade' t h i s  deposit using open-pit methods. 

Table 12.3-1 indicates the improvements in grade, a t  the 

expense of tonnage, which may be achieved by selectively 

mining portions of the deposit. A zone of high-grade ba r i t i c  

massive sulphides has been identified by Cyprus Anvil 

Geologists located close to  the surface. Covered only with 

glacial t i l l ,  i t  i s  reported that  ' a t  l eas t  1.5 t o  2.0 million 

tonnes of ore assaying abcut 11.5 (Pb  + Z n )  percent ex i s t  in 

th i s  a rea ' .  



TABLE 12.3-1 

THE VANGORDA DEPOSIT 

A COMPARISON OF RESERVE ESTIMATES 

Cyprus Anv i l  Open-Pit a t  4 Percent Pb + Zn Cut-Off  Grade 

Between Sect ions 2 W - 14E Mintec Block Model Tonnage and 

Grade Reduced by 5 Percent 

Between Sect ions 14 E - 18 E Sect ional  Hand Ca lcu la t i on  Grade 

Reduced by 5 Percent 

S t r i p  
Tonnes Ra t i o  
( '000)  Pb % Zn X Ag g /n t  Cu % Au g/mt m t / m t  - - 

Between Sect ions 2 W - 18 E Recalculated o r  O r i g i n a l  Resul ts  

S t r i p  
Tomes Ra t i o  
(1000)  - Pb % - Zn % Ag g/mt Cu % Au g/mt m t / m t  - 

Geco Open-Pit a t  4 Percent Pb + Zn Cut-Off Grade 

Between Sect ions 0  E - 24 E Sect ional  Hand Ca lcu la t ion ,  No 

D i l u t i o n  



Roswel l -Wi l ton Open-Pit a t  4  Percent Pb + Zn Cut-Off  Grade 

Between Sect ions 0  E - 26 E Sec t iona l  Hand Ca l cu la t i on ,  No 

D i l u t i o n  

S t r i p  
Tonnes R a t i o  
( '000)  Pb % Zn % Ag g/mt Cu % Au g/mt mt/mt - - 

3,060 3.6 6.4 6 9 0.2 - - 1.2 

The Vangorda Deposi t  i s  d r i l l e d  i n  a  200 f o o t  g i r d  pa t t e rn .  

P r e l i m i n a r y  m e t a l l u r g i c a l  t e s t  work performed on a  v a r i e t y  of 

o r e  types i n d i c a t e d  t h a t  t h e  Vangorda ores w i l l  be amenable t o  

s e l e c t i v e  f l o t a t i o n .  

THE DY DEPOSIT 

The Dy Depos i t  i s  l o c a t e d  a t  t he  eas te rn  e x t r e m i t y  of t h e  

Vangorda Plateau. Since t h e  depos i t  i s  l o c a t e d  550 metres t o  

850 metres below the  sur face,  underground min ing  methods w i l l  

be r e q u i r e d  t o  e x p l o i t  t h e  depos i t .  

The Dy Ceposi t  has t h e  p o t e n t i a l  t o  be one o f  t h e  l a r g e s t  

depos i t s  i n  t h e  A n v i l  D i s t r i c t .  Due t o  t h e  depth o f  t h e  

m i n e r a l i z e d  zone, however, o n l y  57 diamond d r i l l  ho les  have 

been d r i l l e d  date.  It i s  probable t h a t  any f u t u r e  e x p l o r a t i o n  

programs w i l l  depend upon t h e  d r i v i n g  o f  an underground a d i t  

f rom which diamond d r i l l i n g  w i l l  be c a r r i e d  o u t  t o  b e t t e r  

de f ine  t he  deposi t .  

P re l im ina ry  m e t a l l u r g i c a l  t e s t  work conducted on samples of Dy 

i n d i c a t e  a  p a r t i c u l a r l y  c l ean  s p h a l e r i t e  which r e s u l t s  i n  z i n c  

concen t ra te  grades i n  excess o f  56 percen t  z i nc .  



DEVELOPMENT OPTIONS 

Since the  a c q u i s i t i o n  of the  Vangorda Plateau Deposits i n  

1979, Cyprus Anvi 1 has s tud ied  many 1 ong-term development 

s t ra teg ies .  Such plans have examined the  a1 t e r n a t i  ve 

sequences i n  which the  Grum, Vangorda and Dy Deposits should 

be mined and i n teg ra ted  i n t o  e x i s t i n g  shor t - term plans which 

depend upon ore  mined from the  Faro p i t .  

There remains a very considerable amount of engineer ing and 

some a d d i t i o n a l  d r i l l i n g  t o  be c a r r i e d  o u t  be fore  long-term 

development plans can be f i n a l  ized. Major work a c t i v i t i e s  

inc lude the  development o f  mine models s u i t a b l e  f o r  d e t a i l e d  

mine p lanning and the  s e l e c t i o n  o f  a t r a n s p o r t a t i o n  system by 

which ore  w i l l  be t ranspor ted  the  15 k i lomet res  f rom t h e  

Vangorda Plateau t o  the  Concentrator. Based upon the  Faro pit 

product ion schedule descri'bed i n  t h i s  Report, a  l ead  t ime o f  

approximately 6 years i s  probably a v a i l a b l e  du r ing  which t ime 

p lanning and development f o r  t h e  Vangorda Plateau Deposit  must 

be implemented. This  t ime i s  s u f f i c i e n t  prov ided a group o f  

competent personnel i s  dedicated t o  the  work upon the  

resumption o f  operat ions a t  t he  Faro p i t .  
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13.0 PRODUCTION PLAN 

The Production Plan i s  summarized in Table 13.0-1. 

Waste stripping will  commence November l s t ,  1985. The mill will resume 

operations April l s t ,  1986 and take 6 months to  achieve the planned 

11,160 DMT per day throughput rate .  

The mining cut-off grade will be 6.0 (Pb + Zn) percent. Ores in excess 

of t h i s  grade will be delivered to  the mill .  Ore of grades between 4.0 

and 6.0 (Pb  + Zn) percent will be delivered to  a low-grade stockpile. 

Upon exhaustion of the high-grade ore, material will be reclaimed from 

the low-grade stockpile t o  sustain the planned mill production rate.  

The 1.3 million tonnes of oxide ore will be the source of mill feed once 

the 1 ow-grade s tockpi 1 e i s  depleted. 

I t  i s  emphasized tha t  the proposed Production Plan will not necessarily 

represent the optimum economic operating strategy. Detailed engineering 

studies must be conducted to  evaluate various mine cut-off grades and 

the sequence in which the high-grade, low-grade and oxidized ores a re  

processed. The resul t s  of these recommended optimization studies could 

resu l t  in s ignif icant  improvements in the Project economics. 

Ki 1 born's Terms of Reference precluded consideration of the Vangorda 

Plateau Deposits in long-term production plans. I t  i s  assumed f o r  th i s  

purpose that  these deposits will be developed to provide continuity of 

the milling operations once a l l  the ore i s  mined from the Faro p i t .  



Mine 

TABLE 13.0-1 

PRODUCTION AND COST FORECAST SUMMARY 

P i t  Ore DMT (000) N IL  
Waste DMT (000) 3,775 
T o t a l  DMT (000) 3,775 

M i l l  

Ore Source - - - 

Feed - DMT (000) 
- %Pb 
- %Zn 
- Ag Oz/Tonne 

NIL 
NIL 
NIL  
N IL  

Lead Concentrate - Grade %Pb - - - 
- Pb Received % - - - 
- Grade Ag Oz/Tonne --- 
- Ag Received % - - - 

Z inc  Concentrate - Grade XZn --- 
- Zn Received % --- 

Concentrate P roduc t i on  - Pb DMT - - - 
- Zn DMT - - - 
- T o t a l  DMT - - - 

3,829 5,591 5,153 6,350 2,855 NIL  
31,121 30,115 15,251 5,673 1,527 NIL 
34,950 35,706 20,404 12,023 4,382 N IL  

High-Grade High-Grade High-Grade High-Grade High-Grade Low-Grade 

1992 

NIL 
NIL 
NIL 

Low-Gradc 
and Oxidt 

2,161 
2.49 
4.00 

19.56 

59.95 
69.73 
18.56 
53.23 

48.11 
72.36 

62,701 
130,109 
192,810 

I- 
G 

1 
n 



PRODUCTION AND COST FORECAST SUMMARY 

Operat ing Costs $ (000) 

M i  ne $ 9,402 $ 34,089 $ 32,915 $ 23,757 $ 16,463 $ 9,162 $ 4,686 $ 2,544 
M i  11 1,288 21,698 27,616 27,426 27,416 28,250 29,403 20,399 
General and A d m i n i s t r a t i v e  3,670 8,450 8,214 8,161 8,098 8,083 8,059 7,765 
Other 604 6,039 8,401 7,990 7,839 7,670 7,415 4,842 

Subto ta l  

T ranspo r ta t i on  
Treatment Charges 

TOTAL 

NIL 26,219 43,022 37,310 39,290 33,292 23,414 15,032 
NIL 69,848 114,246 99,122 104,902 88,917 61,456 39,973 

Cap i ta l  Cost $(000) $ 1,305 $ 5,942 $ 2,087 $ 1,147 $ 2,275 $ 1,932 $ 500 $ NIL 

KEY - 
H i  gh-Grade - +6 (Pb + Zn) Percent  
Low-Grade - 4 - 6 (Pb + Zn) Percent S t o c k p i l e  
Oxide - Oxide S t o c k p i l e  





14.0 OPERATING COST BUDGET 

INTRODUCTION 

The in fo rma t ion  conta ined i n  Sect ion 14.0 i s  used t o  d e r i v e  

the  opera t ing  cos t  p r o j e c t i o n s  which a re  summarized i n  Volume 

I o f  t h i s  Report. A considerable amount of work remains t o  

develop a  use fu l  format  f o r  an e f f e c t i v e  ope ra t i ng  budget. I t  

i s  in tended t h a t  t h i s  data prov ide  a  bas i s  f o r  such work. 



14.2 MIME OPERATING COSTS 

14.2.1 Summary 

The projected cos t s  by areas  of expense a r e  summarized i n  

Table 14.2-1. 

Table 14.2-2 ind ica tes  the mine operating costs  un t i l  1992. 

Active mining i n  the  Faro open-pit wil l  be complete a t  the  end 

of July ,  1990. According t o  the  present schedule, the  oxide 

and low-grade s tockp i les  wil l  be depleted by Ju ly ,  1992. 

Table 14.2-3 ind ica tes  the  t o t a l  mine manpower requi rements 

which a r e  based on the  Equipment Usage Schedule i n  Table 

4.5-2. 



CURRAGH RESOb' CORPORATION 

k g - 8 5  
------ 

Nine Operation Cost 
------------------- 

Labour 0 
H a t e r i a l  1 
E q u i p ~ e n t  Reactivation-Labour 0 
Equipwent React iva t ion- l la ter ia  0 
Fuel & Lubr icants  0 

------ 
Tota l  H in iny  Cost 1 

------ 
CostITonne Ore N A 
Cost l tonne tloved N A 

SUflllIIRY o f  HINING COSTS Q(000)'s 

847 858 
1,142 1,285 

142 109 
625 279 
457 535 

------ ------ 
3,213 3,066 
------ ------ 

NII $161.35 
$1.21 $1.05 

Tota l  
------ 

12,084 
17,157 
2,590 
4,512 
7,147 

------ 
43,491 

------ 
$16.77 

$1.12 

! l ining Q u a n t i t i e s  
----------------- 

Ore (000) 's  Tonnes 0 0 0 0 0 0 0 19 168 192 219 295 310 363 346 335 346 2,593 
Pro tore  (000) ' 5  Tonnes 0 0 0 0 0 0 0 7 77 179 436 330 688 522 49 239 0 2,527 
Ii'aste 1000)'s Tonnes 0 0 775 1,500 2,250 2,250 2,646 2,907 2,618 2,619 2,288 2,412 2,045 2,092 2,598 2,355 2,250 33,605 
Stockp i le  (0001'5 Tonnes 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Total  (000) 's  Tonnes 0 0 775 1,500 2,250 2,250 2,646 2,933 2,863 2,990 2,943 3,037 3,043 2,977 2,993 2,929 2,596 38,725 
S t r i pp ing  Rat io  @ 6% Cut-o f f  N A N A N A N A N A N A NA 153.37 16.04 14.57 12.44 9.29 8.82 7.20 7.65 7.74 6.50 13.93 

Sheet 1 



CURRAGH RESOG- CORPORATION 

Nine Operation Cost 
------------------- 

Labour 
n a t e r i a l  
Equipment Reactivation-Labour 
E q u i p ~ e n t  React iva t ion-Hater ia l  
Fuel & Lubr icants  

Tota l  H in ing Cost 

CostlTonne Ore 
Cost l tonne Noved 

Nin ing Q u a n t i t i e s  
----------------- 

Ore (000)'s Tonnes 
Pro tore  (000) 's  Tannes 
Waste (000) ' 5  Tonnes 
S tockp i l e  (000) 's  Tonnes 
Tota l  (0001's Tonnes 
S t r i pp ing  Ra t i o  @ 6% Cut-of f  

9,402 
------ 

Nil 
$2.08 

0 2,593 4,074 4,074 4,074 2,361 0 0 17,176 
0 2,527 3,103 2,207 4,645 1,011 0 0 13,493 

4,525 29,080 28,529 14,123 3,295 1,010 0 0 80,552 
0 0 0 0 0 1,712 4,074 2,175 7,961 

4,525 34,200 35,706 20,404 12,014 6,094 4,074 2,175 119,192 
N A 12.19 7.76 4.01 1.95 0.86 Nil N A 5.48 

Sheet 2 







CURRAGH RESOU CORPORATION 

Salar ied  
-------- 

Operations 
flaintenance 
Engineering 
Yards & Services 

Tota l  sa la r i ed  

Hour 1 y 
------ 

Operations 
flaintenance 
Engineering 
Yards & Services 

Tota l  hour ly  

Tota l  H in ing 

T 14.2-3 

SURRhRY of TOTlL NINE UANPOWER 

Sheet 1 



CUSRAGH RESOU' CORPORBTION 

SUllNARY o f  TOTAL MINE NBNPOWER 

Salaried 

Operati on5 
Haintenance 
Engi neer ing 
Yards & Services 

Total salaried 

Hour 1 y 
------ 

Operations 
Maintenance 
Engineering 
Yards t Services 

Tatal hourly 

Total Mining 



14.2.2 Mine R e a c t i v a t i o n  Costs 

The work r e q u i r e d  t o  enable t h e  mine t o  s t a r t  p r e p r o d u c t i o n  

s t r i p p i n g  i s  d iscussed i n  Sec t i on  4.8 o f  t h i s  Report. 

The a c t i v i t i e s  a r e  cos ted  by  month and by j o b  assuming t h e y  

a r e  c a r r i e d  o u t  by a  c o n t r a c t e d  t a s k  f o r c e .  The equipment 

w i l l  be t u rned  ove r  t o  t h e  Mine Department f o r  use a f t e r  

comple t ion  o f  r e h a b i l i t a t i o n .  The m a j o r i t y  o f  t h e  a c t i v i t i e s  

c o n s i s t  o f  demothbal l  i n y  and r e f u r b i s h i n g  equipment p r i o r  t o  

use. I n  a d d i t i o n ,  funds a r e  p rov ided  t o  p e r m i t  d e t a i l e d  p i t  

eng ineer ing ,  p i t  w a l l  s t a b i l i z a t i o n ,  and t h e  cos t s  o f  c o n t r a c t  

d r i l l i n g  r e q u i r e d  i n i t i a l l y  t o  ensure adequate s u p p l i e s  o f  

developed ore.  These c o s t s  a re  surrunarized i n  S e c t i o n  4.8.5 

w i t h  month ly  expend i tu res  shown i n  Tables 14.2-4 and 14.2-5. 



H a t e r i a l  Costs 
-------------- 

Contract  b l  asthole d r i l l i n g  
C red i t  from operat ions, for  b las tho les  
P i t  s lope s t a b i l i z a t i o n  
Fuel  inventory  
6reases inventory  
Lube t hyd rau l i c  o i l  inventory  
Bucket t e e t h  & c u t t i n g  edge inventory  
E u c l i d  p a r t s  inventory  
Shovel bucket n o r r a l i z i n g  
E u c l i d  170T t ruck  a c t i v a t i o n  
Euc l i d  t r uck  box n o d i f i c a t i o n s  
Wabco 1202 t ruck  a c t i v a t i o n  
Wabco 120T t ruck  overhaul,rebuild,STATEX 
Mabco engine r e b u i l d  & upgrade 
Wabco T i res  
Har ion d r i l l  (Diesel)  r e b u i l d  
Har ion d r i l l  ( E l e c t r i c )  overhaul 
P&H shovel (a) r e a c t i v a t i o n  
P&H shovel (b)  booa extension inc luded 
P&H shovel ( c l  boon extension 
Harion shave1 rebu i  I d  
LeTourneau loader, a c t i v a t e  
Komatsu bu l ldozer  D355A 
C a t e r p i l l a r  bu l ldozer  D9 
Grader 
Other smal l  equ ip lent  
Relocate main p o w  l i n e  

Tota l  Ha te r i a l  

TABL. t.2-4 

HINE REACTIVATION CDSTS-MATERIALS $(000) 's 

Sheet 1 



CURRAGH RESOURCE PPORATION 

A U ~ - e 5  
------ 

Personnel Costs 
--------------- 

Pro jec t  Ranager (Mine React iva t ion)  
P ro jec t  Hechanical Superintendant 
Mine Planning Engineer 
Hine Planning Draf tsaan 
Mine Mechanical Engineer 
Hine Mechanical C l e r i c a l  
Purchasing & Exped i t ing  
Narehousing 
Service Rep: Marion 
Service Rep: PLH 
Service Rep: Euc l i d  - Guamins 
Service Rep: Wabco - Gn 
#elder Leader 
Welders 
Lead Mechanics 
Hechanics 
E l e c t r i c i a n s  
U t i l i t y  
Bus 
S t a f f  Expense 

Tota l  Personnel Costs 

SUIIARY 
------- 

Labour 
Mater ia l  
Tota l  

MINE REACTIVATION COSTS-LABOUR k SUMMARY f (0001's 

Sheet 1 
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CURRAGH RESO" 7 CORPORATION 

RIME SALARIED STAFF COST 

Aug-85 Sep-85 Oct-85 Mov-85 Dec-85 Jan-86 Feb-86 Mar-86 Apr-86 flay-86 Jun-86 Jul-86 Aug-86 Sep-86 Oct-86 Nov-86 Dec-86 
------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 

Annual cost $(000) $0.00 $0.00 $60.00 $b0.00 $60.00 $60.00 $60.00 $60.00 $60.00 $50.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 $60.00 
flonthly cost$(0001 $0.00 $0.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 

Subtotal-Yards & Serv-Ranpow 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Subtotal-YardskServ-Cost$(OOOI $0.00 $0.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 $5.00 

Engineering 

Chief mine engineer 0 0 1 1 1 1 1 I 1 I 1 1 1 1 1 1 1 
Mining engineers 0 0 2 3 3 3 3 3 3 3 3 3 3 3 3 3 3 
Mechanical engineers 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
6eologists 0 0 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

Nuaber 0 0 6 7 7 7 7 7 7 7 7 7 7 7 7 7 7 
Annual costlaan $to, 000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 $60,000 
Annual cost $ (000) $0.00 $0.00 $360.00 $420.00 $420.00 $420.00 $420.00 $420.00 $420.00 $420.00 $420.00 $420.00 $420.00 $420.00 $4?O. 00 5420.00 $420.00 
Honthly cost$(0001 $0.00 $0.00 $30.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 

Subtotal-Engineering-flanpower 0 0 6 7 7 7 7 7 7 7 7 7 7 7 7 7 7 
Subtotal-Engineering-Cost $0.00 $0.00 $30.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 $35.00 

Total Salaried Hanponer 0 0 1 8 33 33 33 33 33 33 33 33 33 33 33 33 33 33 
Total Salaried Cost $(000)'s $0.00 $0.00 $90.00 $165.00 $165.00 $165.00 $165.00 $165.00 $165.00 $165.00 $165.00 $165.00 $165.00 $165.00 $165.00 $165.00 $165.00 

Sheet 4 
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CURRAGH RESO ; CORPORfiTION 

MINE SALARIED STAFF COST 

lnnual cost $(000) 
Honthly cost$(0001 

Subtotal-Yards & Serv-Manpower 
Subtotal-YardstServ-Cost$(OOOl 

Engineering 
------------ 
Chief mine engineer 
Mining engineers 
flechanical engineers 
fjeologists 

Nueber 
Annual costinan 
Annual cost $(000) 
Monthly cost$(000l 

Subtotal-Engineering-Hanpower 
Subtotal-Engineering-Cost 

Total Salaried Hanpower 
Total Salaried Cost $(0001's 

1985 1986 1987 1988 1989 1990 1991 1992 Total 
---- ---- ---- ---- ---- ---- ---- ---- ----- 
$36.000 $60.000 $60.000 $60.000 $60.000 $60.000 $60.000 $36.000 
$3.000 $5.000 $5.000 $5.000 $5.000 $5.000 $5.000 $3.000 

1 1 1 1 1 1 1 1 
$15.000 $60.000 $60.000 $60.000 $60.000 $60.000 $60.000 $36.000 $411.000 
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CURRAGH RESOI' " CORPORATION 

Truck d r i v e r  $11.30 
Labourer $10.00 

Ranpower 
Crew Cost (2080 Hours)$(000) 
Pay ro l l  Burden @ 22X $(000) 
Rnnual Cost Rate $(OOO) 
Cost $(OOO) 
Equivalent Nonthly Cost 

Tota l  Hour ly Hanpower 
Tota l  Hour ly Cost $(000Iys  

HINE HOURLY LABOUR COST (Continued) 

Sheet I 





14.2.5 Mine Operating Suppl i e s  

Mine ope ra t ing  s u p p l i e s  f o r  t h e  l i f e  of t h e  ope ra t ion  a r e  

i l l u s t r a t e d  i n  Table 14.2-8. 

Operating s u p p l i e s  a r e  l i s t e d  under va r ious  c a t e g o r i e s  a s  

f o l  1 ows : 

D r i l l  B i t s  and S t e e l  - Table 14.2-9; 

Expl o s i  ves - Table 14.2-10; 

Ti r e s  - Tables  14.2-11 and 14.2-12; 

Wear P a r t s  - Tables 14.2-13 and 14.2-14; 

Nonequipment Operating 
Mater ia l s*  - Table 14.2-15. 

* 
E l e c t r i c a l  Suppl i e s ,  Tra in ing  Suppl i e s ,  Engineering Supp l i e s  

and Mi s c e l l  aneous. 



CURRAGH RESOI' 7 CORPORATION 

fline Operating Supplies 
....................... 

Drill bits t steel 
Explosives 
Tires 
Wear parts 
Electrical service supplies 
Training 
Engineering supplies 
Hi scell aneous 

Total Hine Operating Supplies 

HlNE OPERATING SUPPLIES $ (000) '5 

Sheet I 



CURRAGH RESOI' ' CORPORCITION 

HINE OPERRTING SUPPLIES $ (000) '5 

nine Operating Supplies 

Drill bits t steel 
E~plosives 
Tires 
Wear parts 
Electrical service supplies 
Training 
Engineering supplies 
ni scell aneous 

Total Hine Operating Supplies 

Sheet 2 



. - .. TABLE 14.2-9 

DRILLING HATERIAL COSTS 
ammmammamnmmaaanaaamamaaa 

QUARTER f M T H  DAYS 
10 3D 3DBX ORE E PRO TOTALS 

- 
1 . 3  30 $ 0 $ 0 $ 0 $ 0 
2 4 31 $ 4,696$ 156$ 652$ O f  O $  5,504 
2 5 3U $ 16,MH $ 533 $ 2.222 $ 0 $ 18,763 
2 6 31 $ 37.707s 1.256s 5.234s 0 $ 44.197 



TABLE 14.2- 10 

BLASTING COSTS 
u m u u u u m u m m u a u u m m m ~ m  

QUARTER HONTH DAYS ANFO POYERCEL I C N I T I O N  TOTAL 





CURRA6H RESO' i CORPORATION 

Operat ing Equipnent -T i r es  Cost 
.................................... 

B l a s t  d r i l l s  $0. 00 
E lec  shovels $0.00 
170Haul t r u c k  $189.00 
l2OHaul t r u c k  $118.97 
Dozers -D9 $0.00 
Dozers -Kara $0.00 
Dozers -854 $33.60 
Grader -166 $36.96 
Grader -146 $14.40 
F.End Loader $71.19 
Water t r u c k  $95.17 
Lube & serv. $25.00 
Pickups $1.25 

T o t a l  T i r e s  Cost 

f 14.2-11 

HINE OPERATING COST-TIRES 

To ta l  
----- 

0 
0 

3,032,127 
3,005,896 

0 
0 

18,110 
132,021 

7,762 
130,776 
107,828 

88,075 
12,654 

6,535,249 

Sheet 2 



Item 

Bl asthol e dri  11 

Electric Shovel 

R170 Truck 

120-Ton Truck 

Dozers - D9 

- Komatsu 

- C824 

Graders - 166 

- 146 

Front-End Loader 

Water Truck 

Service Vehicles 

Pickup Trucks 

TABLE 14.2-12 

TIRE COSTS 

Operating 
Hours/Shi f t  
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CURRAGH RESOL' CORPORATION 

Operat ing Equipment -'Near P a r t s V o s t  
.................................... 

B l a s t  d r i l l s  $0.00 
E lec  shovels 1122.85 
170Haul t r u c k  $0.00 
120Haul t r u c k  $0.00 
Dozers -D9 $4.73 
Dozers -Kara 54.73 
Dazers -854 $3.00 
Grader -16G $2.10 
Grader -146 $1.50 
F.End Loader $4.50 
Water t r u c k  $0.00 
Lube & s e w .  $0.00 
Pickups $0.00 

To ta l  Wear P a r t s  Cost 

' 14.2-13 

NINE OPERflTING COST- NEAR PflRTS 

Sheet 2 



I tern 

Bl a s t h o l  e Dri 1 1 

E l e c t r i c  Shovel 

R170 Truck 

120-Ton Truck 

Dozers - D9 

- Kamatsu 

- C824 

Graders  - 16G 

- 146 

Front-End Loader 

TABLE 14.2-14 

WEAR PARTS - COSTS 

O p e r a t i n g  
H o u r s / S h i f t  Cost IHour  



TABLE 14.2-15 

NONEQUIPMENT RELATED OPERATING MATERIALS 

Elec t r i ca l  Service Supplies 

October, 1985 t o  June, 1987 

July ,  1987 t o  Ju ly ,  1990 

August, 1990 t o  December, 1992 

Training Suppl i e s  

October, 1985 t o  December, 1986 

Engineering Suppl i e s  

A1 1 owance - $1 ,OOO/Month x Number of Engineering Personnel 

Mi scel  1 aneous 

A1 low $0.50/Man-Hour Worked f o r  Total Department Personnel 



Fuel and Lubricant  Costs 

The mine fue l  and l u b r i c a n t  c o s t s ,  shown i n  Table 14.2-17, a r e  

based on manufac tu re r ' s  consumption r a t e s  and t h e  Schedule o f  

Equipment Usage i 11 u s t r a t e d  i n  Table 4.5-2. Fuel consumption 

and c o s t s  a r e  i l l u s t r a t e d  i n  Table 14.2-16. Lubr icant  

consumption c o s t s  a r e  i l l u s t r a t e d  i n  Table 14.2-18. 

TABLE 14.2-17 

FUEL CONSUMPTION RATES 

RATES AND COSTS 

Operating 
U n i t  Hours/Shif t  

Bl a s tho l  e 
D r i l l  6.7 
(1 Diese l ,  
1 E l e c t r i c )  

E l e c t r i c  
Shovel - - 
170-Ton Truck 10.5 

120-Ton Truck 10.5 

Dozers - D9 9.5 
, * - 1.2l;lL::~ : . L 

- 824 6.0 

Graders - 166 8.4 

- 146 6 .0  

Front-End Loader 9.0 

Water Truck 8 .4  

Serv ice  Vehicle  

Pickup Truck 

Fuel 
Consumption Fuel / S h i f t  Lubr icants  
L i  t res /Hour Li t r e s  $ / S h i f t  





CURRAGH RESO1 ' CORPORATION 

HINE OPERATING COST-FUEL 

Operating Equipaent -Fuel Consuaption & Cost 

Blast d r i l l s  
Elec shovels 
170Haul truck 
120Haul truck 
Dozers -D9 
Dozers -Kama 
Dozers -854 
Grader -166 
Grader -146 
F.End Loader 
Water truck 
Lube & serv.  
Pickups 

Total fuel  consuaption -Litres  
Fuel cost  @ $0.03906 /Litre 



b
~

b
9

c
-

0
0

0
~

l
-

-
O

*
m

 
l

n
o

r
4

~
v

J
m

~
g

l
n

~
 

I
-
*
 

%
"?

 
-
=
+
..9

 
a

~
r

n
l

O
~

 
.. 

T
i- 

c
.
 

- 



CURRMH RE501 ' CORPORATION 

Operating Equipment -Lubicants Cost 
.................................... 

Blast drills $49.53 
Elec shovels $89.25 
170Haul truck $43.15 
120Haul truck $30.87 
Dozers -09 $21.92 
Dozers -Kama $21.92 
Dozers -854 412.48 
Grader -166 18.07 
Grader -146 $6.48 
F.End Loader $39.27 
Water truck $26.46 
Lube & serv. $31.20 
Pickups $3.13 

Total iubricants Cost 

? 14.2.18 

HINE OPERATING COST-LUBR ICANTS 

Total ----- 

227,244 
811,550 
692,255 
779,961 
113,568 
37,856 
6,727 
28,826 
3,493 
72,139 
29,979 
109,918 
31,685 



14.2.7 Maintenance Material Costs 

Mine maintenance material costs are shown in Table 14.2-19. 
These costs are based on equipment usage shown in Table 4.5-2, 
where applicable, and unit costs based on supplier 

information. Table 14.2-20 illustrates unit maintenance 

material costs for equipment. Table 14.2-21 indicates the 

basis for nonequipment related maintenance material. 

TABLE 14.2-20 

MAINTENANCE MATERIAL 

Unit 

Blasthole Drill 

Electric Shovel 

R170 Truck 

120-Ton Truck 

Dozers - D9 
- Komatsu 
- 824 

Graders - 166 

Front-End Loader 

Water Truck 

Operating 
Hours/Shift 

6.7 

10.5 

10.5 

10.5 

9.5 

9.5 

6.0 

8.4 
r r 
C . .  i 

9.0 

9.0 

Service Vehicle 
(Fleet) 

Picku~ Truck 
(per unit Operating) 

Maintenance 
Cos t/Hour 

$ 31.00 

106.67 

43.67 

30.00 

20.00 

20.00 

7.98 

7.52 
:T c -  .. - - 

21.79 

30.00 

Maintenance 
Cost/Shift 

$ 208.32 

1,120.04 

459.54 

315.00 

189.00 

189.00 

47.88 

63.16 
- - , * r  - .  
" Y .  L _  

196.11 

270.00 

50.00 

2.75 



S
i
Z
-
.
 

A
S
a
 2
 

L
~

S
J

U
I

W
~

L
L

 
4
 

m
L

L
L

w
w

-
O

L
 

=
I 

In
 

u
2

~
 

w
 w

 w
m

m
 e
 

w
 w

r
 

m
 

w
o

o
 N
 

N
 

N
 

m
 m

y
u

a
 U
 

-
-

-
N

 
o
 

o
 
o
 
I
 L
 

m
 

3
.
4

 
~

W
-

-
n

P
n

U
J

U
3

k
l

A
C

L
 



NINE OPERATING COST-HAINTENANCE SUPPLIES 

Hine Haintenance Supplies 
......................... 

Blast drills @ $208.32 /Shift 
Elec shovels @ $1120.04 /Shift 
170Haultruck @ $459.94 /Shift 
120Haultruck @ $315.00 /Shift 
Dozers -D9 @ $189.00 /Shift 
Dozers -Kana @ $189.00 /Shift 
Dozers -854 @ $ 47.88 /Shift 
Grader -166 @ $ 63.16 /Shift 
Grader -146 @ $ 35.82 /Shift 
F.End Loader @ $196.11 /Shift 
Water truck @ $270.00 /Shift 
Lube t serv. @ $ 50.00 /Shift 
Pickups @ $ 2.75 /Shift 
Pumping 
Electrical 
Hi sc. 

Total Naint. Supplies 



TABLE 14.2-21 

NONEQUIPMENT RELATED MAINTENANCE MATERIAL 

Electrical Maintenance 

Allow Number of Electricians x Hours Worked x $3.00 

Pumpi ng 

Allowance - $1,00O/Month 

Mi scell aneous 

Number of Maintenance Personnel 

Plus Yards and Services Personnel 

Plus Supervision x Hours Worked x $2.00 



14.2.8 UNIT COSTS 

The u n i t  cos t s  by area of expense a r e  provided i n  the  

fo l  1 owing Tabl es  : 

Dri l l  Material Cost - 
Blasting Material Costs - 
Dri 11 Operation - 
El e c t r i  c Shovel - 
R170 Haulage Truck - 
120C Haulage Truck - 
Track Dozers - 
Rubber Tired Dozer - 
166 Motor Grader - 
146 Motor Grader - 
Le Tourneau L800 - 

Table 14.2-22; 

Table 14.2-23; 

Table 14.2-24; 

Table 14.2-25; 

Tabl e 14.2-26; 

Table 14.2-27; 

Table 14.2-28; 

Table 14.2-29; 

Tabl e 14.2-30; 

Table 14.2-31; 

Table 14.2-32. 



TABLE 14-2-22 

DRILLING SUPPLY COST 

Item 

Bit Cost 

Pipe and S t ab i l i z e r s  - 25 Percent 

Equivalent Bi t  Cost 

Bit Life Assumed (Cyprus A n v i l  Budget) 

1 D  Waste 

3D Waste 

3DBX Waste 

Ore and Protore 

Bi t ,  Pipe and Stab1 i z e r  Costs 

1 D  Waste 

3D Waste 

3DBX Waste 

Ore snd P ro to re  

$/Metre 
Dri l led  

Cost 

Metres 

2,130 

1,520 

910 

910 

$/Tonne 
Ore 



TABLE 14.2-23 

BLASTING SUPPLY COSTS 

BASIS 

ANFO and AL/ANFO 

Usage: ANFO - 60 Percent  

15 Percent  AL/ANFO - 40 Percent  

Average Cost - $ 65.95/100 Ki lograms 

Power Gel 

Usage: A Type - 37 Percent  

B Type - 11 Percent  

C Type - 52 Percent  

Average Cost - $ 80.67/lOO Ki lograms 

I g n i  t i  on Sys tem 

N o n e l e c t r i c  S i n g l e  Primed - $ 9.81/Hole 

Rock Type Hole Type 

1D Waste Dry 
1 ,  

hf, 

3D Waste D ry 

Wet 

3DBX Waste D ry 

Wet 

Ore and P r o t o r e  Dry  

Wet 



TABLE 14.2-24 

OPERATING COST - ROCK DRILL - MARION MODEL 4 

(80 Percent  Avai 1 abi  1 i t y  ) 

Summarv of Costs 

Item 

Power (150 kWhr) 
$1,550,000 Maintenance P a r t s  50,000 Hr 

Lubricants  - Allowance 

Hydraul i c  Oil and Transmission 
Fluid - A1 lowance 

Cost/Operati  ng 
Hour Cost/Shi f t  

TOTAL ELECTRIC DRILL 

Add f o r  Diesel Driven D r i l l  

Fuel - 35 L i t r e s  x $0.39 $ 13.68 

Lubricants  = Fuel Cost x 20 Percent  2.74 

TOTAL DIESEL 

TABLE 14.2-25 

OPERATING COST - ELECTRIC SHOVEL - 15 CUBIC YARD 

(100 Percent  A v a i l a b i l i t y )  

Summary of Costs 

I tem 
Cost /Operat i  ng 

Hour Cos t /Sh i f t  

Power (550 kWhr) 
$3,200,000 Maintenance P a r t s  30,000 Hr  

Lubricants  

Cab1 e 
Bucket Maintenance 

TOTAL 



TABLE 14.2-26 

OPERATING COST - HAULAGE TRUCK - R170 

Summary o f  Costs 

I tem 

Fuel - 120 L i t r es /Hour  x $0.3908 

T i  r e s  : 
6 T i r e s  x 12,000 

4000 H r / T i r e  
$l,3lO,OOO Maintenance Par ts :  30,000 Hr 

193 L x 16,  1.50 Lubr ican ts :  2000 Hr 

Transmission F l u i d  - 0.24 L i t r e s  

H y d r a u l i c F l u i d  - 0 . 0 8 L i t r e s  

TOTAL 

Cost/Operat i  ng 
Hour C o s t / S h i f t  

TABLE 14.2-27 

OPERATING COST - HAULAGE TRUCK - 120C 

Summary o f  Costs 

I tem 
Cost/Operat i  ng 

Hour C o s t / S h i f t  

T i  r es  : 
6 T i r e s  x 7550 
4000 H r / T i r e  

$900 000 Maintenance Par ts :  30,060 Hr 
180 L x 16 , 1-50  Lubr ican ts :  2000 Hr 

Transmission F l u i d  - 0.19 L i t r e s  0.80 

Hyd rau l i c  F l u i d  - 0.07 L i t r e s  0.70 

TOTAL 



TABLE 14.2-28 

OPERATING COST - TRACK DOZER - 35,000 KILOGRAMS 

Summary o f  Costs 

I tern 
Cost/Operat ing 

Hour 

Fuel - 64 L i t r es /Hour  x $0.3908 $ 25.01 

Maintenance Par ts :  

0.65 x $13.50 U.S. x 1.33 x 1.2 14.00 

Undercarr iage 6.00 

Lubr ican ts :  

$1.40 U.S. x 1.33 x 1.25 2.32 

Blade - $2,00O/Month 0.50 

TOTAL 

TABLE 14.2-29 

OPERATING COST - RUBBER TIRED DOZER 

Sumrnarv o f  Costs 

Cost /Operat i  ng 
Hour 

Fuel - 41 Litres!Hour x $0.3908 Ik 16.02 

4 T i  r es  x $4,200 
3,000 Hr 

Maintenance Par ts :  

0.60 x $8.00 U.S. x 1.33 x 1.2 7.98 

Lubr ican ts :  

$1.25 U.S. x 1.33 x 1.25 2.08 

Wear Pa r t s  0.25 

TOTAL 



TABLE 14.2-30 

OPERATING COST - MOTOR GRADER - 166 

Summary o f  Costs 

I tern 
Cost/Operating 

Hour Cost/Shi f t  

Fuel - 30 Litres/Hour x $0.3908 $ 11.72 

Ti r e s  : 
6 T i re s  x $2,200 

3,000 Hr 
Maintenance Pa r t s :  

0.55 x $8.50 U.S. x 1.33 x 1.21 7.52 

Lubricants:  

$0.85 U.S. x 1.33 x 1.25 

TOTAL 

Operating Hours/Shift  = 8.4 

TABLE 14.2-31 

OPERATING COST - MOTOR GRADER - 146 

Summary o f  Costs 

Item 
Cost/Operating 

Hour Cos t /Sh i f t  

Fuel - 25 Litres/Hour x $0.3908 $ 9.77 $ 

Ti r e s  : 
6 T i r e s  x $1,200 

3,000 Hr 2.40 

Maintenance P a r t s :  

0.55 x $6.75 U.S. x 1.33 x 1.21 5.97 

Lubricants  : 

$0.65 U.S. x 1.33 x 1.25 

TOTAL 

Operating Hours/Shif t  = 6.0 



TABLE 14.2-32 

OPERATING COST - FRONT-END LOADER - L800 

Sumnary of  Costs 

Item 
Cost/Operating 

Hour Cost/Shi f t  

Fuel - 91 Litres/Hour x $0.3908 $ 35.56 $ 

Ti  r e s  : 
4 T i r e s  x $8,900 

4,500 Hr/Ti r e  

Maintenance Pa r t s :  

$21.00 U.S. x 1.33 x 0.65 x 1.21 21.79 

Lubricants  and Fluids:  

$1.75 U.S. x 1.33 x 1.25 x 1.5 4.36 

TOTAL 



14.3 MILL OPERATING COSTS 

14.3.1 Summary 

The p r o j e c t e d  cos ts  by area of expense a re  summarized i n  Table 

14.3-1 which a l s o  i n d i c a t e s  t h e  cos ts  which w i l l  be i n c u r r e d  

p r i o r  t o  t h e  resumption o f  m i l l  operat ions.  

The manpower requirements a r e  shown i n  Table 14.3-2. 

Sect ions 14.3.2 t o  14.3.8 p rov ide  t h e  bas i s  f o r  t h e  m i l l  

ope ra t i ng  cos t  est imates du r i ng  normal operat ions.  



C U R R A G H  RESOURkS CORPORATION 

HILL OPERATING COST SUnMARY 

Bug-85 Sep-85 Oct-A:; Mov-85 Dec-85 Jan-86 Feb-86 far-86 Apr-86 Hay-86 Jun-86 Jul-8b Aug-8b Sep-86 Oct-86 Nov-86 Dec-86 Total 

drea of expense $ (0001 ' 5 

Operating supervision 0 
Operating labour 0 
Operating supplies 0 
Maintenance supervision 0 
Haintenance labour 0 
naintenance supplies 0 

Sub-total 0 
Prewiuc for f i l l i n g  LGIOxide Ore 

Additional Project Supplies 

Rockbreaker 
Coarse ore feeder 
Upgrade of conveyors 
Hater dis t r ibut ion sys te l  
Vibrating screens 
Engineering 

Sub-Total -Add Proj .Supplies 

Contingency on Preproduction 
20 X of Maintenance Costs 

Total Rill  Preproduction t Operat 0 0 1 ! 1 ~  

Sheet --- 1 --- ( 



CURRAGH RESOURCts CORPORATION 

[ill PreProduction & Operating Costs 
................................... ................................... 
Area of expense 
--------------- 

Operating supervision 
Operating labour 
Operating supplies 
fiaintenance supervision 
Haintenance labour 
laintenance supplies 

Sub-total 
Preaiue for Milling LGIOxide Ore 

Rockbreaker 
Coarse ore feeder 
Upgrade of conveyors 
Hater distribution syster 
Vibrating screens 
Engineering 

Sub-Total -Add Proj.Supp1 ies 

Contingency on Preproduction 
20 7. of Haintenance Costs 

Total tiill Preproduction t Operating 

- 

Sheet --- 2 --- 







M i  11 Preproduct ion Costs 

The work which w i l l  be c a r r i e d  o u t  t o  enable the  p l a n t  t o  

s a t i s f y  p roduct ion  goals i s  descr ibed i n  Sect ion  5.5 o f  t h i s  

Report. 

The approximate est imates o f  t he  cos ts  t o  complete these 

p r o j e c t s  a re  based, i n  l a r g e  p a r t ,  upon the  number o f  mainte-  

nance personnel requ i red  t o  perform the work. Much o f  t he  

work cons i s t s  o f  maintenance, r a t h e r  than the  c o n s t r u c t i o n  o f  

new f a c i l i t i e s .  The t r a d i t i o n a l  labour :  supply f a c t o r s  

mod i f i ed  t o  r e f l e c t  an increase consumption o f  m a t e r i a l s  a r e  

used t o  develop t o t a l  P r o j e c t  costs.  I n  those few ins tances 

where s u b s t a n t i a l  expendi tures w i l l  be made t o  purchase new 

equipment, such cos ts  a re  est imated and inc luded i n  the  t o t a l  

budget est imate.  

The m i l l  preproduct ion cos ts  a re  inc luded i n  Table 14.3-1. 

The cos ts  o f  t h e  new equipment i nc lude  the  p r i c e s  o f  t h e  

f o l l o w i n g :  

(a )  Primary crusher, rock  breaker  and assoc ia ted  c i v i l  

c o n t r a c t o r  costs; 

(b)  New v i b r a t o r y  screen components; 
, . , i ,, i t& C " a r S r  cYc V;D'c:GYv T t ? G S " = .  

(d )  Replacement reducer  gears and new motors f o r  c rush ing  

conveyors. 



14.3.3 M i l l  Operat ing Superv is ion  

The mi11 ope ra t i ng  superv isory  work f o r c e  i s  shown below. 

P o s i t i o n  

M i  11 Super in tendent  

General Foreman/Operator 

S h i f t  Foreman 

Labour/Surface Foreman 

T r a i n i n g  Foreman 

Ch ie f  M e t a l l u r g i s t  

Process Contro l  Engineer 

M e t a l l u r g i s t  

Chief  Assayer 

Subto ta l  

Number o f  Employees 

Weighted Average Annual Sa la ry  = $ 60,000 pe r  Employee 

Average Annual Cost = $ 60,000 by 16 

= $ 960,000 ------ -- -------- 

The m i l l  ope ra t i ng  supe rv i s i on  cos ts  a r e  shown i n  Table 

14.3-3, 
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CURRAGH RESOURLL CORPORATION 

M i l l  Supervis ion Cost 
..................... 

H i l l  Superintendent 
General ForeaanlOperator 
S h i f t  Foremen 
LabourtSurf ace Foreman 
Tra in ing Foreman 
Chief f l e t a l l u r g i s t  
Process Control  Engineer 
H e t a l l u r g i s t  
Chief Assayer 

Tota l  Supv. Hanponer 
Average Salary 
Annual Cost $ (0001's 
Per iod Cost S(O0O)'s 

TAL- 14.3-3 

[ ILL OPERATING COST -SUPERVISION 

Sheet --- 2 --- I 



14.3.4 Mill Operating Labour 

Area of Expense 

Production and Maintenance 

Crusher Opera t o r  

Crusher Helper 

Gri ndi ng Operator 

Control Room Operator 

Flotat ion Operator 

Flotat ion Helper 

Fi 1 t e r  Operator 

F i  1 t e r  He1 per 

Fi 1 t e r  Sector 

Load-Out Operator 

Load-Ou t He1 per 

Tail ings Operator 

Equipment Operator 

Garbage Truck Driver 

General Labourer 

Trai nee 

Reagent Operator 

Bucker 

Coal Crusher Operator 

TOTAL PRODUCTION 

Office and Technical 

Metal 1 urgical Technician 

Assayer 

Mill Clerk 

TOTAL OFFICE AND TECHNICAL 

TOTAL OPERATING LABOUR 

Number of Emolovees 

Number of Employees 
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CURRAGH RESOURCtd CORPORATION 

Bucker 
2080 $ 10.00 

Coal Crusher Operator 
2080 $10.00 

Subtotal-Eaployees 
Subtotal-Cost $ (000) ' 5  

P a y r o l l  Burden 22.00% 
Tota l  $(OOO) ' s  

H i l l  Operating Labour Cost 

%.Of f ice  t Technical  
Hourstyear Rate 

f l e t a l l u r g i c a l  Tech. 
2080 $15.50 

Assayer 
2080 $14.10 

H i l l  C le rk  
2080 $10.00 

Subtotal-Eaployees 
Subtotal-Cost $ (000) 's  
Pay ro l l  Burden 22.00% 
To ta l -O f f i ce  & Technical  

KILL OPERATING COST -LABOUR 

Oct-85 Fov-85 Dec-85 Jan-86 Feb-86 Mar-86 Apr-86 Hay-86 Jun-86 Jul-86 Auy-86 Sep-86 Oct-86 Nov-86 Dec-86 Tota l  

Sheet --- 2 --- I 
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Mi 11 Operating Suppl i e s  

The Table below summarizes the  mill operat ing supply cos t s  

which wil l  be incurred when processing run-of-mine (ROM) ore. 

Premiums o f  $0.50 per tonne and $1.50 per  tonne respect ively ,  

wi 11 be necess i ta ted  when mi 11 ing s tockpi led  1 ow-grade o re  and 

material  from the ex i s t ing  oxide s tockp i le .  

Area of Expense 

Primary Crusher 

Secondary Crusher 

Screens 

Grinding - Liners 

- Media 

Flotat ion - Reagents 

Thi ckeners/Fi 1 t e r s  

Concentrate Drying 

Concentrate Load-Out 

Tai 1 i ngs Disposal 

Water Supply 

Metallurgical Laboratory 

Assay Laboratory 

Heating Plant 

? t k r  D e z a r t ~ e n t a !  

F ~ ~ I I L  I e s t ~ r ~ y  

Training Suppl i e s  

TOTAL 

Plant  Testing Supply Costs 

Training Suppl i e s  

Annual Cost 

$ 106,000 

97,000 

94,000 

542,500 

8,513,406 

8,691,342 

l50,OOO 

350,000 

235,OOO 

20,000 

2,000 

40,000 

100,000 

30,OOO 

200,000 

i3u , G x J  
50,OOCb 

$ 19,470,748 ----------- -- --------- 

Period 

1986, 1987 

U n i t  Cost 
$/Tonne Mi 11 ed 



Area o f  Expense - Operat ing Suppl ies - Primary Crusher 

Annual Annual U n i t  
Consumpt i on Cost Cost Cost 

I t em Uni ts /Year  Per U n i t  $/Year $/Tonne M i  11 ed 

Primary Mantles 1 S e t  $ 4 4 , 0 0 0 $  44,000 $ 

Concave L i n e r s  1 Set  57,000 57,000 

M i  sce l  1 aneous 

TOTAL 

Area o f  Expense - Operat ing Suppl ies - Secondary Crusher 

I tem 

Annual Annual U n i t  
Consumption Cost Cost Cost 
Uni ts /Year  Per U n i t  $/Year $/Tonne M i  11 ed 

Secondary Crusher 

Mantles 

Bowl s  

T e r t i a r y  Crusher 

Mantles 
.- - 
X v i  ; 5 

M i  scel  1 aneous 

TOTAL 



Area of Expense - Operating Supplies - Crushing Plant Screens 

Annual Annual Unit 
Consumption Cost Cost Cost 

I tem Uni ts/Year Per Unit $/Year $/Tonne Mi 11 ed 

Primary Screen 

Upper Deck 20 Sections $ 1,500 

Lower Deck 16 Sections 900 

Secondary Screen 

Upper Deck 12 Sections $ 1,500 

Lower Deck 8 Sections 900 

Ter t i a ry  Screen Decks 

16 

Mi s ce l l  aneous 

TOTAL 

Area of Expense - Operating Supplies - Grinding Liners 

I tem 

Rod Mills 

Annual Annual Unit 
Consumption Cost Cost Cost 
Uni ts/Year Per Unit $/Year $/Tonne Mi 11 ed 

..n . C y li i ?per: 

124 x 16 Liners 

Ball Mills 

9 x 12 Liners 

9 x 12 L i f t e r s  

13f x 22 Liners 

133 x 22 L i f t e r s  

Miscellaneous 

TOTAL 



Area o f  Expense - Operat ing Suppl ies - Gr ind ing  Media 

U n i t  
Consumption Cost Cost Annual 

I tem kg/Tonne $/kg $/Tonne M i  11 ed Cost 

14 i n c h  B a l l s  0.60 $ 0.70 $ 0.42 $ 

1 i n c h  B a l l s  0.90 1.54 1.39 

4 i n c h  Rods 0.25 0.55 0.14 

33 i n c h  Rods 0.25 0.55 0.14 

TOTAL $ 2.09 ----- $ 8,513,407 
----- ---------- ---------- 

Area o f  Expense - Operat ing Suppl ies - F l o t a t i o n  Reagents 
and Suppl i e s  

U n i t  
Consumption Cost Cost Annual 

I tem kg/Tonne $/kg $/Tonne M i  1 1 ed Cost 

Xanthate 

MIBC 

Dow 1012 
; ; O C C U ' ~  SF? 

F i  1 t e r  A id  

Subto ta l  

Miscel laneou 

TOTAL 

Soda Ash 2.00 

Lime 1.50 

Copper Sul phate 0.50 

Sodi urn Cyanide 0.15 

0.35 

0.015 

0.003 

il. UZ3 

0.040 

When m i l l i n g  o re  f rom t h e  
tonne. 

low-grade s t o c k p i l e  add $0.50 pe r  

When m i l l  o re  frotx t he  e x i s t i n g  ox ide  s t o c k p i l e  add $1.50 p e r  
tonne. 



Area of Expense - Operating Suppl i e s  - Thickeners and F i l t e r s  

A1 lowance f o r  f i l t e r  bags and miscellaneous suppl ies  $150,000 

per year  o r  $0.04 per tonne. 

Area of Expense - Operating Supplies - Concentrate Drying 

Five ( 5 )  concentrate dryers a r e  used t o  dry f i l t e r  cake t o  
acceptable shipping moisture contents;  one un i t  i s  fue l l ed  

w i t h  o i l  and the remaining un i t s  with coal .  

The cos t  of coal used f o r  both concentrate drying and plant  

heating purposes i s  consolidated in  Account Code 'Coal 

Supply ' 

The cos t  of fuel  o i l  required f o r  concentrate drying purposes 

wi l l  be $350,000 per annum. 

Area of Expense - Operating Supplies - Concentrate Load-Out 

Annual 
Cost/ Cost Unit Cost 

I tem Consumption Unit $/Year $/Tonne Mi 11 ed 

Anti f reeze  0.45 L / t  $ 1.17 $ 145,000 
Concentrate 

$ 

i -. n p d ~ -  
,,,- - - - -. r r  e r r  

\t-, , t & i i n C € :  i u L  6 , L u D C ,  I ; X L  t u  , d v u  
Mi scel 1 aneous 10,000 

TOTAL $ 235,000 -------- $ 0.06 
-------- ----- ----- 

Assume: - 470,000 tonnes concentrate per year ;  

- 7-month period during which concentrate conta iner  
spraying required;  

- Cost of an t i f reeze  $1.17 per l i t r e ;  

- Consumption 0.45 l i t r e s .  



Then Annual Cost = 474,000 x 7 x 0.45 x 1.17 
12 

= $145,000 

Area of Expense - Operating Supplies - Tai l ings  Disposal 

A .  nominal a1 lowance of $20,000 per year  i s  provided t o  cover 

the  cos t s  of small too l s  and personal p ro tec t ive  equipment. 

All cos t s  incurred associated w i t h  the const ruct ion of roads 

and dams and the laying of pipe a r e  c l a s s i f i e d  a s  ' c ap i t a l  

expenditures. '  

Area of Ex~ense  - O ~ e r a t i n a  S u ~ ~ l i e s  - Annual Cost Allowance 

Cost 

Water Supply $ 2,000 

Metal 1 urgical  Laboratory 

Assay Laboratory 

Heating Plant (Water Treatment) 30,000 

Other Departmental (Equipment Leases, 
Rental ; Travel and General Suppl i e s )  200,000 

Area of Expense - Operating Supplies - Plant  Testing 

. ! r i C r e r W R t Z  : G D E ' r Z t ; i l C  COSZS w ; C r .  a ; T ~ C i i p r e C .  ciilr;ng t h e  

plant  t e s t i ng  of grinding media, reagents,  cyclones and other  

programs of s imi la r  scope a r e  charged t o  t h i s  account. 

Extra ordinary allowances of $250,000 per year  in  1986 and 

1987 a r e  provided t o  cover the increased cos t s  which wi l l  be 

incurred during the  i n i t i a l  metal lurgical  optimization pro- 

grams. 



Projected cos t s  f o r  the  period 1988 t o  1990 wil l  be $100,000 

while annual allowances of $50,000 a r e  provided f o r  years  1911 

and 1992. 

Area of Expense - Operating Supplies - Training 

An annual allowance of $50,000 i s  provided f o r  years  1986 and 

1987 t o  r e f l e c t  the  high level  of t r a i n ing  a c t i v i t y  during the  

f i r s t  2 years  of operation.  Thereafter  an allowance o f  

$10,000 per annum i s  deemed adequate. 



14.3.6 Mill Maintenance - Supervision 

Position 

General Foreman Maintenance 

Maintenance Foreman 

Electrical Foreman 

Instrumentation Foreman 

Heating Plant Foreman 

Mi 1 1  Maintenance Planner 

TOTAL 

Number of Employees 

Weighted Average Annual Salary Plus Burden = $60,00O/Empl oyee 

Average Annual Cost = $ 600,000 -------- -------- 

The mil l maintenance supervision costs are illustrated in 

Table 14.3-5. 



CURRAEH RESOURCES CORPORATION 

HILL MAINTENANCE COST -SUFERVISION 

Auy-85 Sep-85 Oct-85 Nov-85 Dec-85 Jan-86 Feb-86 Har-86 Apr-86 Hay-86 Jdrt-86 Jul-86 Aug-86 Sep-86 Oct-86 Nov-86 Dec-85 Tota l  
-_-_-- ------ ------ -_____ ------ ------ ------ ------ ------ ------ - -  --- ------ ------ ------ ------ ------ -_____ _ _ _ _ _ _  

H i l l  Haintenance Supervis ion Cost 
..................... 

General Foreaan Haintenance 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Hain tenance F o r e ~ a n  0 0 1 2 L 3 3 4 4 4 4 4 4 4 4 4 4 4 
E l e c t r i c a l  Forenan 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
I ns t runen ta t i on  Forenan 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 
Heating PLant Foreffian 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 
l i  11 la in tenance Planner 0 0 1 1 2 2 2 2 2 2 2 2 2 2 2 2 2 

Total  Supv.Hanpower 0 0 5 6 9 9 10 10 10 10 10 10 10 10 10 10 10 
Average Salary $50,000 650,000 $50,000 $60,000 $60,000 $60,000 $60,0OO 460,000 $60,000 $60,000 )t.C,300 $60,000 $60,000 $60,000 $50,000 $60,000 $60,000 
Annual Cost $ (000)'s 0 0 300 360 480 540 600 500 500 600 000 600 600 600 600 600 600 
Per iod Cost $(000l 's 0 0 25 30 40 45 50 50 50 50 50 50 50 50 50 50 50 690 

Sheet --- 1 --- 



CURRAGH RL-,~RCES CORPORATION 

Hi1  1 Haintenance Supervis ion Cost 

General Forenan Haintenance 
Haintenance For enan 
E l e c t r i c a l  Foreaan 
Ins t rumenta t ion  Foreran 
Heating PLan t Foreman 
Mill Haintenance Planner 

Tota l  Supv.Hanponer 
Average Salary 
Annual Cost $(OOO) ' s  
Per iod Cost $(0001 ' s  



Mill Maintenance - Labour 

Position 

Mi 1 lwri ghts 

- Day 
- Shift 
- Lubemen 
- Tool Crib 

Electricians 

- Day 
- Shift 

Instrument Technician 
Truck Driver 
Heating Plant Operator 

TOTAL 

Number of Em~lovees 

An additional 5 millwrights will be employed in 1986 to 
implement circuit charges which wi 1 1  be necessitated as a 

result of plant testing programs. 

The Mill Maintenance Labour Costs are illustrated in Table 

14.3-6. 





CURRAGH RESOURCES CORPORATION 

Hi1 1 Haintenance Labour Cost 

Hour slyear 
Hi llwrights-Day 

2184 
Hillwrights-Shift 

2184 
Hi llwrights-Lube 

2184 
Hillwriqhts-T.Crib 

2080 
Electrician-Day 

2184 
Electrician-Shift 

2184 
Instrument Tech. 

2080 
Truck Driver 

2184 
Heating Plant Opr. 

2184 

Rate 

$15.50 

$15.50 

$15.50 

$15.50 

$15.50 

$15.50 

$15.50 

$10.00 

$15.50 

Subtotal-Employees 
Subtotal-Cost $(000)'s 
Payroll Burden 22.00% 
Total-Hill Haint.Labour 

TABLE 14.3-6 

nu HAINTENANCE COST -LABOUR 

Number of Employees 8 Period Cost 
30 30 30 30 

C1,015,560 $1,015,560 $1,015,560 $1,015,560 
4 4 4 4 

$135,408 $135,408 $135,408 $135,408 
2 2 2 2 

$67,704 $67,704 $67,704 $67,704 
2 2 2 2 

$64,480 $64,480 $64,480 $64,480 
6 6 6 6 

$203,112 $203,112 $203,112 $203,112 
4 4 4 4 

$135,408 $135,408 $135,408 $135,408 
5 5 5 5 

$161,200 $161,200 $161,200 $161,200 
2 2 2 2 

$43,680 $13,680 $43,680 $43,680 
4 4 4 4 

$135,408 $135,408 $135,408 $135,409 

Sheet --- 2 - - - I  



14.3.8 M i l l  M a i n t e n a n c e - R e p a i r s u p p l i e s  

M i  11 maintenance supply  cos t s  a re  f a c t o r e d  es t imates  based 

upon t h e  p r o j e c t e d  maintenance supe rv i s i on  and l a b o u r  costs .  

H i s t o r i c a l  values, as repo r ted  by Cyprus A n v i l ,  a re  

i l l u s t r a t e d  below. 

Repai r  Labour 
Costs 

Year $(OOO) 

Repai r  Supply 
Costs 

$ (000) 

R a t i o  
Labour: Supply 

Costs 

A r a t i o  o f  1abour:supply cos t s  o f  1.00 i s  a p p l i e d  f o r  t h e  y e a r  

1986 t o  r e f l e c t  a  p o s s i b l e  increased use o f  new equipment 

r e q u i r e d  as a  r e s u l t  o f  c i r c u i t  m o d i f i c a t i o n s .  

A r a t i o  o f  0.85 i s  a p p l i e d  t o  es t ima te  t h e  r e p a i r  supply 

expenses i n c u r r e d  i n  subsequent years .  

Table 14.3-7 i l l u s t r a t e s  m i l l  o p e r a t i n g  supp l i es  u n i t  costs .  



CURRAGH RESOURCES CORPORATION 

HILL OPERATING SUPPLIES -UNIT COSTS 

TABLE 14.3-7 

Primary Crusher Pr iaary Hantles 
Concave L iners  
Misc. 

Secondary Crusher Secondary Crusher Mantles 
Secondary Crusher Bowls 
Te r t i a r y  Crusher Hantles 
Te r t i a r y  Crusher Bowls 
Hisc. 

Crushing Plant Screens Pr iaary  Screen 
Secondary Screen 
Te r t i a r y  Screen 
Hisc. 

$44,400 
$25, I00  
$14,400 
$10,000 

------------ $93,900 
$34l,OOO 
$201,500 

------------ $542,500 
$8,513,407 

------------ $8,513,407 
$8,472,257 

------------ $8,472,257 
$150,000 

------------ $150,000 
See "Coal Supply' 

$350,000 
------------ $3SO,OOO 

$145,000 
$80,000 
$10,000 

------------ $235,000 
$20,000 

Grinding Liners Rod H f l l s  
B a l l  H i l l s  

Grinding Hedia B a l l s  Rods 

F lo ta t i on  Reagents t Suppl .Reagents 

Thickeners & F i l t e r s  F i l t e r  Bags 

Drying Coal 
Fuel O i l  

Ant i f reeze 
Loader-Fuel ,Lube, Tires,Mear Parts. 
Misc. 

Ta i l i ngs  

06-lug-85 

Small Tools 

Sheet --- 1 --- 1 





14.4 COAL SUPPLY 

Approximately 5300 tonnes o f  coa l  a re  s t o c k p i l e d  a t  Carmacks. 

I n  essence, t h e  c o s t  o f  t h i s  coa l  t o  Curragh w i l l  be t h e  

l oad ing  and t r a n s p o r t a t i o n  expenses r e q u i r e d  t o  d e l i v e r  t he  

m a t e r i a l  t o  t h e  Faro mine s i t e .  

The c o s t  o f  coa l  d e l i v e r e d  t o  t h e  mine s i t e  from Southern 

B r i t i s h  Columbia i s  es t imated  t o  be $105.75 p e r  tonne based on 

t h e  assumptions shown be1 ow. 

U n i t  Cost 
I tem $/Tonne 

P r i c e  o f  Coal, f o b  Vancouver $ 67.75 

Ocean F re igh t ,  Vancouver t o  Skagway 20.00 

Skagway Terminal Costs 6.00 

Over1 and Transpor ta t ion ,  Skagway t o  Faro 12.00 

TOTAL $ 105.75 ------- ------- 

Table 14.4-1 i n d i c a t e s  t h e  p r o j e c t e d  coa l  requi rements and 

assoc ia ted  cos t s  o f  supply.  

I t i s  assumed t h a t  f u e l  o i l ,  i n  a d d i t i o n  t o  t h e  coa l  f rom 

Carmacks w i l l  be used t o  energ ize  t h e  h o t  wa te r  hea t i ng  system 

d u r i n g  t h e  1985/1986 w in te r .  

Pending t h e  resumption o f  t h e  m i l l i n g  opera to rs ,  f u e l  o i l  w i l l  

be used t o  supplement t h e  Carmacks coa l  supply  t o  p rov ide  hea t  

t o  t h e  p l a n t  and o t h e r  surface f a c i l i t i e s .  The h e a t i n g  

requirements a r e  ve ry  cons iderab ly  reduced p rov ided  t h e  m i l l  

i s  i nope ra t i ve .  Dur ing  t h i s  p e r i o d  o f  t ime, c o n t r a c t s  f o r  t he  

supply  o f  coa l  w i l l  be f i n a l i z e d  and t h e  t r a n s p o r t a t i o n  

' p i p e l i n e '  prepared f o r  t he  f u t u r e  d e l i v e r i e s  o f  coa l  f rom 

B r i t i s h  Columbia. 



CURRAGH RESOURCES CORPORATION TBBLE 14.4-1 

COAL & POWER COSTS I 
Coal Coal & Fuel Oil Costs - 6(000)'s 

Hill Heating for the 
Period upto Hill Start-up 

Coal from CARHACKS I! $lO.O/Tonne 
Quantity Tonnes 1,500 1,500 2,000 0 0 0 0 0 0 0 0 0 0 0 0 5,000 
Cost $(OOO)'s $15.000 $15.000 $20.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 %O.OOO $0.000 550.000 

Fuel Oil @ 5549lTonne 
Quantity Tonne5 60 70 70 70 70 60 0 0 0 0 0 0 0 0 0 400 
Cost $ (000)'s $32.940 $39.430 $38.430 $38.430 $38.430 $32.940 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 $0.000 219.600 

Hill Heating f Product Drying (After Start-up) 
B.C. Coal @ S105.751Tonne 
Qty. for Heating DHT 554 443 332 222 332 443 665 886 997 4,875 
Concentrate Production DHT 0 0 0 0 0 0 0 0 21,477 25,394 29,535 34,770 40,091 49,906 44,783 46,079 47,181 339,215 
QtyforDrying Conc.155.0 0 0 0 0 0 0 0 0 390 462 537 632 729 907 814 838 858 6,168 
Total Qty. DHT 0 0 0 0 0 0 0 0 944 905 869 854 1,061 1,351 1,479 1,724 1,855 11,043 
Cost $(OOO)'s 0 0 0 0 0 0 0 0 100 96 92 90 112 143 156 182 196 1,168 

Total Cost -Coal & Fuel Oil 0 0 48 53 58 38 38 33 100 96 92 90 112 143 156 182 196 1,437 / 

Electric Power Consumption & Cost 

Power Consumption KwHr (000) 
Power Costs - $(000)'s 

Base Load 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 2,000 34,000 
Hine @ 3001Shovel. Honth 0 350 750 1,050 1,200 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300 1,300 16,350 
Hill @ 31 IDHT Feed 5,208 5,952 6,789 9,131 9,610 11,253 10,726 10,385 10,726 79,780 
Total Power Consuaption 2,000 2,000 2,000 2,350 2,750 3,050 3,200 3,300 8,508 9,252 10,089 12,431 12,910 14,553 14,026 13,685 14,026 130,130 

Power Cost C0.041KwHr 

E1ec.Power Cost $(OOO) 80 80 80 94 110 122 128 132 340 370 404 497 516 582 561 547 561 5,205 

Sheet --- 1 --- / 



CURRAGH RESOURCES CORPORATION TABLE 14.4-1 

COAL & POWER COSTS 

Coal 
---- 
H i l l  Heating f o r  the 
Period upto H i l l  Start-up 

Coal from CARHBCKS @ 110.01Tonne 
Ruanti t y  Tonnes 
Cost $(OOO)'s 

Fuel O i l  @ S549JTonne 
Ruantity Tonnes 
Cost $(OOO) '5 

H i l l  Heating t Product Drying (Af ter  Start-up) 
B.C. Coal @ $105.75/Tonne 
Rty. f o r  Heating DHT 
Concentrate Production DHT 
R t y f o r U r y i n g  Conc.155.0 
Total  Rty. DHT 
Cost $(OOO)'s 

Total  Cost -Coal & Fuel O i l  

E l e c t r i c  Power Consumption t Cost 

Power Cansumption KrHr (000) 

Base Load 
Nine @ 300JShovel .nonth 
H i l l  @ 31 IDHT Feed 
Total  Power Consumption 

Power Cost $0.041KnHr 
---------- 
Elec.Power Cost J(000) 

Coal k Fuel Oil Costs - $(000)'s 

Power Costs' - 6i000) ' 5 



POWER SUPPLY 

I n  r ecen t  t imes Cyprus A n v i l  has d i v i d e d  t h e  t o t a l  e l e c t r i c a l  

power cos ts  between t h e  Mine and t h e  M i l l .  

Fo r  t h e  purpose o f  t h i s  Report, t he  power cos t s  have been 

e x t r a c t e d  f rom the  Operat ing Department Accounts and consol  - 
i d a t e d  i n  t h i s  Account. By so doing, t h e  magnitude o f  p ro -  

j e c t e d  power cos t s  w i l l  be r e a d i l y  i d e n t i f i a b l e .  

Dur ing  normal opera t ions ,  t h e  mine s i t e  power requi rements a r e  

p r o j e c t e d  t o  be: 

H i s t o r i c a l  l y  Cyprus A n v i l  ' s  t o t a l  c o s t  of  e l e c t r i c a l  power has 

been c a l c u l a t e d  us ing  a fo rmu la  based upon t h e  peak demand and 

amount o f  energy consumed. In accordance w i t h  Curragh 's  

s t a t e d  requirements , a weighted average energy c o s t  o f  $0.04 

p e r  k i l o w a t t  hour  i s  assumed f o r  t h i s  purpose. (Reference 

Sec t ion  6.1-3 of  t h i s  Report) .  

Tables 14.4-1 and 14.5-1 summarizes t h e  p r o j e c t e d  e l e c t r i c a l  

power cos ts  d u r i n g  t h e  l i f e  o f  t h e  Faro P i t .  



Period 

1985 

October 

November 

December 

TOTAL 1985 

1986 

January 

February 

March 

Apr i  1 

May 
June 

J u l y  

August 

September 

November 

December 

TOTAL 1986 

1987 

1988 

1989 

1990 

1991 

1992 

TABLE 14.5-1 

ELECTRICAL ENERGY CONSUMPTION AND COST 

A c t i v i t y  

Base Load - No Operations 

1 s t  & 2nd Shovels S tar t -up  

3 r d  Shovel S tar t -up  

4 t h  Shovel S tar t -up  

M i l l  Commences Operat ion 

4 Shovels Operat ing 

Energy 
Consumption Cost 

K i l o w a t t  Hours (000) $(000) 

2.5 Shovel s Operat ing (Average) 150,000 

1.1 Shovels Operat ing (Average) 135,000 

1 Shovel Operat ing 132,000 

1 Shovel Operat ing 132,000 

1 Shovel Operat ing 132,000 





CURRAGH RESOURCES CORPORATION 

GENERAL & ADHINISTRATIVE COSTS 

Payro l l  -Salar ies 
----------------- 
Safety & Secur i ty 
Purchasing & Warehousing 
Townsi t e  
General Hanager's Account 

Total  Salar ies 
Payro l l  - Hourly 

Safety & Secur i ty 
Purchasing & Warehousing 
Townsi t e  
General Hanager's Account 

Total  Hourly 
Supplies & Expenses 

Safety & Secur i ty 
Purchasing & Warehousing 
Townsi t e  
General Hanager's Account 

Total Supplies f Expenses 

Total  Faro 6 . t  A. 

TABLE 14.6-1 

FAR0 - SUHHARY 

Aug-85 Sep-85 Oct-85 Nov-85 Dec-85 Jan-86 Feb-86 Har-86 Apr-86 Hay-86 Jun-86 Jul-86 Aug-86 Sep-B6 Oct-86 #ov-86 Dec-86 Tota l  

+++ Sheet 1 +++ 



CURRIGH RESOURCES CORPORATION 

GENERAL & ADHINISTRATIVE COSTS 

P a y r o l l  -Sa la r ies  
----------------- 
Safety & Secur i ty  
Purchasing & Warehousing 
Townsi t e  
General Hanager' s Account 

Tota l  S a l a r i e s  
P a y r o l l  - Hourly 

Sa fe ty  & Secur i ty  
Purchasing & Warehousing 
Townsi t e  
General Hanager's Account 

Tota l  Hourly  
Supplies t Expenses 

Safe ty  & Secur i ty  
Purchasing t Warehousing 
Townsi t e  
General Manager's Account 

Tota l  Suppl ies t Expenses 

TABLE 14.6-1 

Tota l  
----- 

793 
1,613 

399 
880 

3,685 

966 
1,949 

0 
0 

2,915 

1,008 
1,483 

10,592 
5,191 

18,353 

24,953 



Safe ty  and S e c u r i t y  

The s t a f f i n g  requi rements o f  t he  Department a re  summarized 

be1 ow. 

P o s i t i o n  

Sa la ry  

Super in tendent  

Sa fe ty  O f f i c e r  

Hour ly  Rate 

C le r k  

S e c u r i t y  O f f i c e r  

TOTAL 

Suppl i e s  

Number o f  Em~lovees  

Shown below a re  t h e  t o t a l  cos t s  i n c u r r e d  d u r i n g  t h e  years  

1978-1981 t o  purchase s a f e t y  supp l i es .  

Year 

1978 

Annual Cost 
$(OOO) 

$ 93 

K i l b o r n  p r o j e c t s  t h e  annual cos t s  o f  such supp l i es  t o  be 

$150,000. 

The p r o j e c t e d  departmental  cos t s  a r e  shown i n  Table 14.6-2. 





CURRAGH RESOURCES CORPORATION TABLE 14.6-2 

GENERAL & ADHINISTRATIVE COSTS FBRO - SAFETY & SECURITY 

Salaried Staf f  

Safety Superintendent 
Safety Of f icer  

Total (No. of S t a f f )  
Average Cost 
Salaries Cost $(OOO) ' 5  

Hour 1 y 
------ Rate/Hr 
Clerk $10.00 
Security Of f icer  $10.00 
Base @ 2184 Hrs/Year 
Payrol l  Burden 22.002 
Hour 1 y Cost $(OOO)'s 
Supplies 
-------- 
Supplies 

Total -Safety & Security 



The Departmental s t a f f i n g  requi rements a r e  shown below. 

P o s i t i o n  Number o f  Employees 

S a l a r i e d  

Super in tendent  

Purchasing Agent/Expedi t o r  

I nven to ry  Cont ro l  

Ch ie f  Warehouseman 

Hour ly  Rate 

Sen io r  Warehouseman 

Warehouseman 

Recei ve r  

C le r k  

TOTAL 

H i s t o r i a l  warehouse supply  cos ts  a re  shown below. 

Year 

1978 

1979 

1980 

1981 

Annual Cost 
$(OOO) 

$ 94 

K i l b o r n  has i nc l uded  $200,000 p e r  y e a r  t o  cover  t h e  cos t s  o f  

suppl i e s  , equipment r e n t a l s  and o t h e r  m isce l  1 aneous department 

expenses. 

The p r o j e c t e d  departmental  cos t s  a r e  shown i n  Table 14.6-3. 



CURRAGH RESOURCES CORPORATION TABLE 14.6-3 

GENERAL & ADflINISTRATIVE COSTS FAR0 - PURCHASING t WAREHOUSING 

Purchasing L Warehousing 
----------------- 
S a l a r i e d  S t a f f  

Superintendent 
Purchasing AgentIExpeditor 
Inventory Control  
Chief  Warehouse8an 

Tota l  (No. of  S t a f f 1  
Average Cost 
S a l a r i e s  Cost 
Hour 1 y 
------ Rate/Hr 
Snr . Uarehouseman $12.70 
Warehouseman $11.30 
Receiver 511.30 
C le rks  $10.00 
Base @ 2184 HrsIYear 
P a y r o l l  Burden 22.00% 
Hour1 y Cost 
Supplies 
-------- 
Suppl ies 

Tota l  - Purchasing 

ttt Sheet 1 ++ 



CURRAGH RESOURCES CORPORATION 

GENERAL k IDHINISTRITIVE COSTS 

Purchasing & Yarehousing 
----------------- 
S a l a r i e d  S t a f f  
-------------- 
S u p  intendent  
Purchasing AgentlExpeditor 
Inventory Control  
Chief  Warehouseean 

Tota l  (No. of  S t a f f )  
Average Cost 
S a l a r i e s  Cost 
Hour1 y 
------ Rate/Hr 
Snr . Warehousefian $12.70 
Warehouseaan $11.30 
Receiver $11.30 
C le rks  $10.00 
Base @ 2184 HrsJYear 
P a y r o l l  Burden 22.00% 
Hourly Cost 
Supplies 
-------- 
Supplies 

Tota l  - Purchasing 

TABLE 14.6-3 

ttt Sheet 2 +++ 



Faro Town S i t e  

The town s i t e  cos t s  summarized i n  Table 14.6-4 r e f l e c t  t he  

ope ra t i ng  ph i l osoph ies  descr ibed  i n  Sec t i on  7.8 o f  t h i s  

Report. 

( a )  S a l a r i e s  

A  Mun ic ipa l  A f f a i r s  Manager w i l l  be employed by Curragh. 

An a1 lowance o f  $55,000 p e r  y e a r  i s  p rov ided  t o  cover  h i s  

loaded sa la r y .  

( b )  Wages 

There w i l l  be no Maintenance personnel assigned t o  t h e  

Town. S e c r e t a r i a l  se rv ices ,  as r e q u i r e d  by t h e  Town S i t e  

Admin i s t r a to r  w i l l  be p rov ided  by t h e  c l e r i c a l  s t a f f  a t  

t h e  mine s i t e .  

( c )  Maintenance Suppl i e s  

P r o v i s i o n  i s  i nc l uded  i n  t h e  budget f o r  r o u t i n e  

maintenance supp l i es  and se rv i ces  r e q u i r e d  t o  ma in ta i n  

t he  remain ing Company b u i l d i n g s  i n  Faro. 

A  t o t a l  annual a l lowance o f  $100,000 i s  p rov ided  f o r  

p a i n t i n g ,  f l o o r i n g ,  j a n i t o r i a l  se rv ices ,  e l e c t r i c a l  

maintenance and r o u t i n e  suppl i es .  

( d )  U t i l  i t ies/Power Fuel 

An al lowance o f  $49,000 pe r  y e a r  i s  p rov ided  t o  cover  t he  

cos ts  o f  u t i l i t i e s ,  power and hea t i ng  f u e l  r e q u i r e d  t o  

s e r v i c e  those b u i l d i n g s  owned by Curragh i n  Faro. 





CURRA6H RESOURCES CORPORATION 

GENERAL t ADHINISTRATIVE COSTS 

Salar ied S ta f f  
-------------- 
Nunic ipal  A f f a i r s  Hanager 

Total  (No. of S t a f f )  
Average Cost 
Sa lar ies  Cost 

Other Costs 

Vehicles 
Haintenance Supplies 

( Inc lud ing  ...... Paint ing,  
..Flooring,.. . . Jan i to r ia l ,  
. .Electr ical , .  .etc.) 

Townsi t e  Upgrading 
t ledical  Subsidies 
U t i  1 i t i  es!Power /Fuel 
Taxes 
Total  Other Costs 

Total  Townsi t e  

TABLE 14.6-4 
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Medical  Subsidy 

T r a d i t i o n a l  l y  , Cyprus Anvi 1  p rov ided  subs id ies  t o  c e r t a i n  

medical  f a c i l i t i e s  i n  Faro. It i s  assumed f o r  t h i s  

purpose t h a t  such programs would con t inue  a t  a  c o s t  o f  

$55,000 pe r  year .  

( f )  Taxes 

It i s  proposed t h a t  t h e  mine s i t e  be i nc l uded  i n  t h e  Faro 

t a x  base. 

A t  a  meet ing convened between t h e  Town and Cyprus A n v i l  

on December 21st,  1984 a fo rmu la  was e s t a b l i s h e d  t o  

determine t h e  taxes which would be payable by t he  Company 

were i t s  assets  t o  be i nc l uded  i n  t h e  Mun ic ipa l  t a x  base. 

The c a l c u l a t i o n s  shown below a r e  used t o  d e r i v e  t he  

Company's t a x  l i a b i l i t y  t o  t h e  Town. 

TOTAL TAX SUMMARY 

Annual Tax L i a b i  1  i ty 
Assessed Area $ ( o w  

Mine S i t e  - Operat ing Mode $ 533 

- Shutdown Mode 157 

Town S i t e  705 

Grum 2 

TOTAL - MINE OPERATING 

TOTAL - MINE SHUTDOWN 

Dur ing t he  p e r i o d  o f  normal mine opera t ions  t h e  mine and 

Grum taxes w i l l  c o n s t i t u t e  43.1 percen t  o f  t h e  t o t a l  

Mun ic ipa l  taxes. Wi th  t h e  advent o f  t h e  Vangorda Plateau 

Development, t h e  va lue  o f  t h e  mine 's  asse ts  wi 11 



increase.  The Company should n e g o t i a t e  w i t h  those 

concerned t o  e s t a b l i s h  a c e i l i n g  on t h e  p r o p o r t i o n  o f  

taxes p a i d  by Curragh. 

Mine Taxes 

Mine Assessment When Operat ing $ 73,991,000; 

Assessment 1985 Whi le Shutdown $ 21,872,890. 

Based upon t h e  m i l  1 r a t e  of  $0.0072 p e r  do1 l a r  o f  

assessed value. 

Taxes payable w i  1 1 be: 

( a )  When Operat ing - $ 73,991,000 x 0.0072 = $ 532,735 

( b )  When Shutdown - $ 21,872,890 x 0.0072 = $ 157,484 

Town S i t e  Taxes 

Assessed Rate 
Area Value $ Value 

Proper ty  Taxes $ 28,381,030 x $ 0.0185 

Nonres iden t ia l  
P roper ty  1,092,900 x 0.0155 

Res iden t i a l  
School Tax 28,381,000 x 0.0035 

Nonres iden t ia l  
School Tax 1,092,900 x 0.0021 

Frontage Tax 

Arena Tax 

TOTAL 

Tax Payable 

$ 525,049 

16,939 

99,334 

2,295 

3,775 

57,730 

$ 705,122 ------- - -------- 



Grum Taxes 

The Grum camp i s  c u r r e n t l y  con ta ined  w i t h i n  t h e  Faro Town 

s i t e  boundaries . 

The taxes a r e  assessed as shown below. 

Assessed Rate 
Area Value %/$ Value Tax Payable 

General Purpose 
Tax $ 214,250 0.80 $ 1,715 

School Tax 

TOTAL 

( h )  Kul  t i p l e  Res iden t i a l  and Spec ia l i zed  U n i t s  

The Company i n tends  t o  s e l l  t he  s i n g l e  persons qua r te r s  

and apartment b u i l d i n g s  t o  independent p r i v a t e  

i n d i v i d u a l s  and businesses. The Company w i l l  n o t  

subs id ize  o r  i n  any way f i n a n c i a l l y  p a r t i c i p a t e  i n  t h e  

ope ra t i on  o f  these ventures. 

( i )  Housing 

Housing u n i t s  w i l l  be s o l d  t o  employees. The Company 

w i l l  reserve  t he  r i g h t  o f  f i r s t  r e f u s a l  should t h e  owner 

o f  a  u n i t  w ish  t o  s e l l  t h e  p roper ty .  The amount the  

Company w i l l  o f f e r  t o  t h e  employee w i l l  be con t i ngen t  

upon t he  c o n d i t i o n  o f  t he  u n i t  and t h e  employee's years  

o f  se rv ice .  By so doing, t he  ac tua l  c o s t  o f  owning t h e  

home may be s t r u c t u r e d  t o  be e q u i v a l e n t  t o  t he  

expendi tures which an employee would o therw ise  make were 

he r e n t i n g  housing accommodations on a non-subsi d ized  

bas is .  



The d e t a i l s  o f  such a  program a re  beyond t h e  Scope o f  

t h i s  Report. It i s  impor tan t  t o  emphasize however, t h a t  

t he  employee w i l l  be t h e  owner o f  t h e  housing u n i t  and 

w i l l  r e g i s t e r  a  mortgage w i t h  a  f i n a n c i a l  i n s t i t u t i o n .  

A l l  cos ts  assoc ia ted  w i t h  home, maintenance, u t i l i t i e s ,  

f u e l  and power supply  w i l l  be t o  t h e  d i r e c t  account o f  

t he  empl oyee. 

I n  v iew o f  t h e  proposed buy-back p r o v i s i o n ,  monies 

rece ived  by t h e  Company f o r  t h e  s a l e  o f  housing u n i t s  

w i l l  be p laced i n  t r u s t  t o  be used f o r  f u t u r e  house 

purchases. For t h e  purpose o f  t h i s  Report, no a l lowance 

i s  i nc l uded  i n  t he  ope ra t i ng  cash f l ows  f o r  such funds. 

S i n l i l a r l y ,  t h e  s e l l i n g  p r i c e s  f o r  t h e  houses, though y e t  

t o  be determined, w i l l  n o t  a f f e c t  K i l b o r n ' s  ope ra t i ng  

c o s t  p r o j e c t i o n s .  

Houses surp lus  t o  t h e  Company's needs w i l l  be s o l d  w i t h  

no buy-back p rov i s i ons .  Sub jec t  t o  t h e  f i n a l i z a t i o n  o f  

manpower p lans  f o r  t h e  Faro p i t  and Vangorda Plateau 

Operat ions no accura te  es t imate  o f  t h e  numbers o f  su rp lus  

accommodations i s  a v a i l a b l e .  

Funds rece i ved  f rom t h e  s a l e  o f  m u l t i p l e  r e s i d e n t i a l  

u n i t s  and houses w i l l  be used t o  r e t i r e  ou ts tand ing  

mortgages. 



! 14.6.5 General Manager's Account 

K i l b o r n ' s  p r o j e c t e d  cos t s  t o  t h i s  Account a r e  p rov ided  i n  

Table 14.6-5. 

Personnel charged t o  t h i s  Account i n c l u d e  o n l y  t h e  General 

Manager and t h e  Execut ive Secretary .  

It i s  assumed t h a t  t he  above personnel o r  consu l t an t s  a c t i n g  

on an i n t e r i m  bas i s  w i l l  be work ing by August l s t ,  1985. 

Area o f  Expense - General Manager - Legal Fees/Audit  

For t he  purpose o f  t h i s  Report, i t  i s  assumed t h a t  a1 1 l e g a l  

fees and a u d i t  expenses w i l l  be charged t o  and p a i d  by t h e  

Head O f f i c e  i n  Whitehorse. 

Area o f  Expense - General Manager - Insurance 

Insurance expenses i n c u r r e d  by t h e  Faro Operat ions and t h e  

Whitehorse O f f i c e  w i l l  a l l  be charged t o ,  and p a i d  by t h e  

Whitehorse O f f i c e .  

Area o f  Expense - General Manager - Road Maintenance 

For t h i s  Report, i t  i s  assumed t h a t  t h e  maintenance o f  t h e  

road between t h e  mine s i t e  and t he  Town o f  Faro w i l l  be 

performed by t h e  T e r r i t o r i a l  Government and t h a t  t he  cos t s  o f  

such work w i l l  n o t  be t o  Curragh 's  Account. I n  t h e  past,  

Cyprus A n v i l  con t rac ted  o u t  t h e  work and absorbed t h e  t o t a l  

cos t .  





CURRAGH RESOURCES CORPORATION 

GENERAL & ADHINISTRATIVE COSTS 

Payroll -Salaries 
----------------- 
General Hanager 
Executive Secretary 
Total (No. of Staff) 

Average Cost 
Salaries Cost 

Supplies & Expenses 

Office Supplies 
Travel 
Equipaent Rental 
Legal Fees 
Herherships 
Coaaunications 
Buildinq Expenses 
Bank Charges 
Consultants 
Public Relations 
Insurance 
Recreation 
Scholarships 
Property Tax 
6uest House 
Total Supplies & Expenses 

Total General Hanagers Account 

TABLE 14.6-5 

FAR0 - GENERAL HANAGER'S ACCOUNT 

139 160 I60 160 
46 50 50 50 
82 80 80 80 
0 Included in Mhitehorse G.& A. Costs 

I 1  10 10 10 
192 200 200 200 
20 20 20 20 
1 1  10 10 10 

100 100 100 50 
100 100 100 100 
0 Included in Whitehorse 6.L A. Costs 
0 0 0 0 
10 4 4 4 
0 Included in Townsite Costs 
20 20 20 20 
73 1 754 754 704 
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Area o f  Expense - General Manager - Recreat ion 

Cyprus Anvi 1  c u r r e n t l y  owns t h e  Recreat ion Centre. 

H i s t o r i c a l  l y  , t h e  Company spent between $200,000 and $300,000 

p e r  y e a r  t o  pay f o r  t he  salar ies/wages o f  c e r t a i n  'Recrea t ion  

Centre '  employees and t o  cover  t h e  ope ra t i ng  expenses o f  t h e  

b u i l d i n g .  

It i s  now proposed t h a t  ownership o f  t h e  Recreat ion Centre be 

t r a n s f e r r e d  t o  t h e  Town o f  Faro. Therea f te r ,  t h e  taxpayers o f  

Faro w i l l  be respons ib le  f o r  t h e  c o s t  o f  o p e r a t i n g  and main- 

t a i n i n g  t he  f a c i l i t y .  Accord ing ly ,  no expend i tu res  w i l l  be 

charged t o  t h i s  Account. 

Area o f  Expense - General Manager - Bus T ranspo r ta t i on  

The t r a n s p o r t a t i o n  o f  employees between t h e  mine s i t e  and Faro 

has been performed by a l o c a l  bus l i n e  p a i d  f o r  e n t i r e l y  by 

Cyprus Anv i l  . 

It i s  proposed t h a t  t h i s  b e n e f i t  cease and t h a t  employees 

p rov ide  t h e i r  own means o f  t r a n s p o r t a t i o n  t o  t h e  mine s i t e .  

Area o f  Expense - General Manager - Employee Suggest ion Awards 

P r i o r  t o  t h e  cessa t ion  o f  ope ra t i ons  Cyprus A n v i l  used a 

system o f  f i n a n c i a l  i n c e n t i v e s  t o  encourage employees t o  

submit  suggest ions designed t o  improve p r o d u c t i v i t y  o r  t h e  

s a f e t y  o f  t h e  workplace. Th is  program enjoyed l i m i t e d  success 

and consumed a d i s p r o p o r t i o n a t e  amount o f  management's t ime. 

It i s  recommended t h a t  a l t e r n a t i v e  p l ans  be used t o  earn t he  

commitment and e n t h u s i a s t i c  suppor t  o f  t h e  employees. 

P r o v i s i o n  f o r  such programs has n o t  been i n c l u d e d  i n  these 

p r e l i m i n a r y  budget c o s t  est imates.  



Area o f  Expense - General Manager - Proper ty  Tax 

I t  i s  proposed t h a t  t he  mine s i t e  be i nc luded  i n  t he  Faro Town 

S i t e  Munic ipa l  boundary and t h a t  no p rope r t y  taxes w i l l  be 

p a i d  t o  t he  Yukon Government. Pro jec ted  Munic ipal  taxes are 

shown i n  t he  'Town S i t e  Account ' .  



14.7 GENERAL AND ADMINISTRATIVE - WHITEHORSE 

14.7.1 Summary 

The General and Admin i s t ra t i ve  cos t  f o recas ts  are sumnarized 

i n  Table 14.7-1. The s i g n i f i c a n t  cos ts  which w i l l  be expended 

t o  r e c r u i t  t he  new Operat ing Crew are  inc luded i n  Personnel 

Department cos t  p ro jec t i ons .  



CURRAGH RESOURCES CORPORATION 

GENERAL & ADHINISTRATIVE COSTS 

Bug-85 Sep-85 Oct-85 Nov-85 

Summary 
------- 
6 & A -Payrol l  
6 & A -Hater ia ls  & Expenses 

-Total 

Whitehorse 
---------- 

-Payrol l  -Salar ies 
-Payrol l  -Hourly 
-Supplies & Expenses 
-Toronto 6. & A. 

Total  
Faro 
---- 

-Payrol l  -Salar ies 
-Payrol l  -Hourly 
-Supplies & Expenses 

Total  

TABLE 14.7-1 

SUHHARY $ (000) ' 5 

Dec-85 Jan-86 Feb-86 Har-86 Apr-86 Hay-86 Jun-86 Jul-86 Aug-86 Sep-86 Oct-86 Nov-86 Dec-86 Tota l  
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CURRAGH RESOURCES CORPORATION 

6ENERAL t ADflINISTRATIVE COSTS 

TABLE 14.7-1 

SUHHARY C (000) ' s 

Surrary 

6 t A -Payro l l  
6 & A - t i a t e r i a l s  & Expenses 

-Total  

Uhi tehorse 
---------- 

-Payro l l  -Sa la r ies  
-Payro l l  -Hourly 
-Supplies & Expenses 
-Toronto 6.t A. 

Tota l  
Faro 
---- 

-Payro l l  -Sa la r ies  
-Payro l l  -Hourly 
-Supplies & Expenses 

T o t a l  



14.7.2 Manpower Requirements and P a y r o l l  Costs 

Table 14.7-2 i n d i c a t e s  t h e  proposed requi rements by month 

u n t i l  t h e  end o f  1986 and f o r  t h e  d u r a t i o n  o f  t he  mine l i f e  

r e s p e c t i v e l y .  The weighted average 1 oaded s a l a r y  o f  t h e  

Whitehorse s t a f f  i s  assumed t o  be $70,000 p e r  year .  







Suppl i e s  and Expenses 

( a )  General 

Table 14.7-3 i n d i c a t e s  t h e  ' s u p p l i e s  and expenses' budget 

f o r  t h e  Whitehorse O f f i c e .  Insurance premiums, l e g a l  

fees  and t h e  cos t s  o f  a u d i t s  which t r a d i t i o n a l l y  were 

p a i d  by t he  Faro Operat ions (Resident  Manager's Account)  

a r e  now consol  i d a t e d  w i t h  p r o j e c t e d  Whitehorse cos t s  and 

shown i n  t h i s  Account. 

I n  genera l ,  these c o s t  p r o j e c t i o n s  a re  based upon 

h i s t o r i c a l  data.  The magnitude o f  t h e  r e c r u i t i n g  cos t s  

however i s  s u f f i c i e n t l y  l a r g e  t o  j u s t i f y  a  d e t a i l e d  

rev iew o f  these expenses. 

No cos t s  a r e  i nc l uded  i n  K i l  b o r n ' s  cash f l ows  t o  p rov ide  

f o r  t h e  abandonment o f  t h e  p roper ty .  It i s  assumed t h a t ,  

upon t h e  exhaust ion o f  t h e  Faro p i t  reserves,  ores f rom 

t h e  Vangorda P la teau  Deposi ts  w i l l  be a v a i l a b l e  t o  

s u s t a i n  ongoing m i l l i n g  opera t ions .  It shou ld  be 

emphasized a1 so t h a t  no expend i tu res  have been i nc l uded  

by K i l b o r n  t o  r e f l e c t  the  development o f  t h e  Grum and 

Vangorda p r o p e r t i e s  d u r i n g  t h e  l i f e  o f  t h e  Faro p i t .  

K i l b o r n  i s  adv ised t h a t  funds r e q u i r e d  f o r  such purposes 

w i l l  be secured th rough independent f i n a n c i n g  

arrangements. 



CURRAGH RESOURCES CORPORATION TABLE 14.7-3 

GENERAL & ADHIN ISTRATIVE COSTS WHITEHORSE SUPPLIES t EXPENSE I 
Whitehorse - Supplies & Expenses ................................ ................................ 

Corporate 
--------- 
Travel 
Legal & Audit 
Hemberships 
Insurance 
O f f i ce  Rental 
Consultants 
Communi cat ions 
General Expenses 
Total Corporate 

Personnel 
--------- 
Recrui t ing Costs 
General Supplies 
Total  Personnel 

Accounting 
---------- 
Computer Services 
General Supplies 
Total  Accounting 

Development 
----------- 

Development 
Environmental Control  
..................... 
Supplies 
Consul t i  ng 
Total  Environment Control 

Toronto 6.t A. 

Toronto 

Aug-85 Sep-85 Oct-85 Nov-85 k c - 8 5  Jan-86 Feb-86 Har-86 Apr-86 Hay-86 Jun-86 Jul-86 Aug-86 Sep-86 Oct-86 Nov-86 Dec-86 Tota l  ______  ____-- ------ ____-_ _____- ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ _----_ 

Total  Supplies & Expenses 188 396 808 548 328 328 329 444 314 279 285 279 279 279 279 279 279 5,921 

ttt Sheet 1 +++ 
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( b )  R e c r u i t i n g  Costs 

K i l b o r n ' s  p r o j e c t e d  t u rnove r  s t a t i s t i c s  a r e  shown below. 

C l a s s i f i c a t i o n  Annual Turnover 

S a l a r i e d  15 Percent 

Hour ly  Paid 33 Percent 

The cos t s  i n c u r r e d  t o  r e c r u i t ,  s a l a r i e d  s t a f f ,  O f f i c e  and 

Technical  workers and Produc t ion  personnel shown be1 ow, 

a re  based upon recen t  analyses conducted by Cyprus Anv i l .  

S t a f f  R e c r u i t i n g  Costs 

Summary 

I tem $ / S t a f f  Employee 

Placement Agency 

I n t e r v i e w  Costs 

T ranspo r ta t i on  

Medical Examinat ion 

TOTAL 

Th is  c o s t  i s  reduced by SO percen t  t o  r e f l e c t  t h e  f i l l i n g  

o f  j o b  vacancies by i n t e r n a l  promotions. 

Placement Agency Costs 

It i s  assumed t h a t  s t a f f  members a r e  h i r e d  us ing  t he  

se rv i ces  o f  a placement agency which charges a commission 

equal t o  20 percen t  o f  t h e  s t a f f  member's f i r s t  y e a r ' s  

sa la r y .  Based upon an average s t a f f  s a l a r y  o f  $40,000 

p e r  annum, placement agency cos t s  w i l l  average $8,000 p e r  

s t a f f  member h i r e d .  



I n te rv iew  Costs 

An allowance o f  $3,000 per  s t a f f  member i s  p rov ided t o  

cover t h e  cos ts  i ncu r red  i n  b r i n g i n g  p o t e n t i a l  s t a f f  

members, and t h e i r  spouses t o  Faro f o r  i n t e r v i e w  

purposes . 

Movement o f  Personal E f f e c t s  

Based upon h i s t o r i c a l  data, t h e  average cos t  t o  move a 

s t a f f  member, h i s  f a m i l y  and personnel e f f e c t  t o  Faro i s  

$lO,OOO. 

Pre-Employment Medical Examination 

The average cos t  o f  a pre-empl oyment medical examinat ion 

i s  $100. 

O f f i c e  and Technical Workers 

Summary 

I tem $ / S t a f f  Employee 

Adve r t i s i ng  $ 3,000 

In te rv iew  Costs 3,000 

Transpor ta t ion  Assistance 2,000 

Med i ca 1 Exami n a t i o n  100 

TOTAL 

This  cos t  i s  reduced by 20 percent  t o  r e f l e c t  t h e  f i l l i n g  

o f  j o b  vacancies by i n t e r n a l  promotions. 



A d v e r t i s i n g  

The average c o s t  o f  r e c r u i t i n g  adver t isements i s  r epo r ted  

t o  be $3,000 p e r  employee h i r ed .  

I n t e r v i e w  Costs 

$3,000 p e r  employee, as f o r  s ta f f .  

T ranspo r ta t i on  Ass is tance 

An al lowance o f  $2,000 p e r  employee h 

each O f f i c e  and Technica l  Worker t o  

i r e d  

ass 

i s  p rov ided  t o  

i s t  h im i n  t h e  

movement o f  h i s / h e r  f a m i l y  and personal e f f e c t s .  

Pre-Empl oyment Medical Examinat ion 

The average c o s t  o f  a pre-employment medica l  examinat ion 

i s  $100. 

Operat ing and Maintenance Workers 

An a1 lowance of $500 p e r  employee i s  i nc l uded  t o  cover  

t h e  cos t s  o f  a d v e r t i s i n g ,  medical  examinat ion and t h e  

t r a n s p o r t a t i o n  of t o o l  boxes. 

For  t h e  purpose o f  t h i s  Report  a weighted average 

r e c r u t i n g  c o s t  o f  $11,400 pe r  employee i s  used f o r  each 

S a l a r i e d  and Technica l  employee h i r e d  by Curragh. A 

r e c r u t i n g  c o s t  o f  $500 pe r  new h i r e  i s  used f o r  

Produc t ion  and Maintenance workers. 

Tables 4.7-4 t o  4.7-6 a r e  used t o  d e r i v e  t o t a l  r e c r u i t i n g  

cos t s  based upon t h e  proposed Manpower Schedule and 

K i l  bo rn ' s  assumed tu rnove r  r a t e s .  



CURRAGH RESOURCES CORPORATION TlBLE 14.7-4 

GENERAL & ADHZNISTRATIVE COSTS RECRUITING COSTS - tlINE 

Sa lar ied  S ta f f  

Nanponer a t  s t a r t  of  per iod  0 0 0 26 41 4 1 41 4 1 41 4 1 41 41 41 41 41 4 1 41 0 
Hanpower a t  end of  per iod  0 0 26 41 41 41 41 41 41 41 41 41 41 41 41 4 1 41 41 
Hanponer increase over per iod  0 0 26 15 0 0 0 0 0 0 0 0 0 0 0 0 0 41 
T u r n o v e r r a t e : 1 5 % p e r y e a r  1.25% 1.25% 1.253 1.25% 1.25% 1.25% 1.25% 1.25% 1.25% 1.25% 1.25% 1.25% 1.25% 1.25% 1.251 1.252 1.25% 21.25% 
Turnover rep lacement recru i ts  0.00 0.00 0.00 0.33 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 6.99 
Total  r e c r u i t s  over per iod 0.00 0.00 26.00 15.33 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 0.51 47.99 
Avg.Recruiting cost  per person911,400 $11,400 $11!400 $11,400 911,400 $11,400 $11,400 $11,400 $11,400 $11,400 $11,400 $11,400 $11,400 $11,400 $11,400 $11,400 $11,400 $11,400 
Recru i t ing  cost-C(000)'s $0.00 $0.00 $296.40 $174.71 $5.84 $5.84 55.84 $5.84 $5.84 $5.84 $5.84 $5.84 $5.84 $5.84 $5.84 $5.84 $5.84 $547.06 

Hour1 y Paid Personnel1 

Hanpower a t  s t a r t  of  per iod  
Hanpower a t  end of per iod  
Hanpower increase over per iod  
Turnover r a t e  :33% per year 
Turnover replacement r e c r u i t s  
Total  r e c r u i t s  over per iod  
Recru i t ing  cost  per person 
Recru i t ing  cost-1 (000)'s 

Total  r e c r u i t i n g  costs -$1000)'5 

+++ Sheet 1 +++ 



CURRAGH RESOURCES CORPORATION 

GENERAL t ADHINISTRATIVE COSTS 

Salar ied S ta f f  
-------------- 

Planpower a t  s t a r t  of  per iod  
Hanpower a t  end o f  per iod  
Hanponer increase over per iod  
Turnover r a t e  :15% per year 
Turnover replacement r e c r u i t s  
Tota l  r e c r u i t s  over per iod  
8vg.Recruit ing cost  per person 
Recru i t ing  cost-S(000)'s 

Hourly Paid Personnel 1 
............................ 

Hanpower a t  s t a r t  of  per iod  
Hanponer a t  end of  per iod 
Hanpouer increase over per iod  
Turnover r a t e  :33% per year 
Turnover replacement r e c r u i t s  
Tota l  r e c r u i t s  over per iod  
Recru i t ing  cos t  per person 
Recru i t ing  cost-S(000)'s 

Total  r e c r u i t i n g  costs -$(000) '5  

TABLE 14.7-4 

RECRUITING COSTS - PlINE 

Total 
----- 

0 
b 

4 1 

35.27 
76.27 

$11,400 
$869.516 

0 
28 

234 

373.37 
607.37 

$500 
$303.687 

ttt Sheet 2 +++ 
i 



CURRAGH RESOURCES CORPORATION TABLE 14.7-5 

GENERAL t ADHINISTRATIVE COSTS RECRUITING COSTS - HILL 

Aug-85 Sep-85 Oct-85 Nov-85 Rec-85 Jan-86 Feb-86 Har-86 Apr-86 Hay-86 Jun-86 Jul-86 lug-86 Sep-86 Oct-86 Nov-86 Rec-86 To ta l  
------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ ------ 

Sa lar ied  & Technical Employees 
.............................. 

Hanpower a t  s t a r t  o f  per iod  0 0 0 11 13 15 18 21 33 36 36 36 36 36 36 36 36 0 
Hanpower a t  end o f  pe r i od  0 0 11 13 15 18 21 33 36 36 36 36 36 36 36 36 36 36 
Hanponer increase over per iod  0 0 11 2 . 2  3 3 12 3 0 0 0 0 0 0 0 0 36 
Turnover r a t e : 1 5 % p e r y e a r  1.25% 1.25% 1.25% 1.252 1.25% 1.25% 1.25% 1.251 1.25% 1.252 1.25% 1.25% 1.25% 1.25% 1.25% 1.25% 1.25% 21.25% 
Tu rnove r rep lacemen t rec ru i t s  0.00 0.00 0.00 0.14 0.16 0.19 0.23 0.26 0.41 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 4.99 
Tota l  r e c r u i t s  over per iod  0.00 0.00 11.00 2.14 2.16 3.19 3.23 12.26 3.41 0.45 0.45 0.45 0.45 0.45 0.45 0.45 0.45 40.99 
Avg.Recruiting cost  per person511,400 $11,400 $11,400 $11,400 $11,400 $11,400 $11,400 $11,400 $11,400 $11,400 $11,400 $11,400 511,400 $11,400 $11,400 $11,400 $11,400 $11,400 
Rec ru i t i ng  cost-$(000) ' s  $0.00 $0.00 $125.40 $24.37 $24.65 $36.34 $36.77 $139.79 $38.90 $5.13 $5.13 $5.13 $5.13 $5.13 $5.13 $5.13 $5.13 $467.26 

Hour 1 y Paid Personnel 1 
............................ 

Hanpower a t  s t a r t  o f  pe r i od  0 0 0 7 67 49 61 66 125 128 128 128 128 128 128 128 128 0 
Planpower a t  end of per iod  0 0 7 67 49 61 66 125 128 128 128 128 128 128 128 128 128 128 
Hanpower increase over pe r i od  0 0 7 60 0 12 5 59 3 0 0 0 0 0 0 0 0 146 
Turnover r a t e  :33% per year 2.75% 2.752 2.75% 2.75% 2.75% 2.75% 2.75% 2.751 2.75% 2.752 2.752 2.75% 2.75% 2.75% 2.75% 2.751 2.75% 46.75% 
Turnover replacenent r e c r u i t s  0.00 0.00 0.00 0.19 1.84 1.35 1.68 1.82 3.44 3.52 3.52 3.52 3.52 3.52 3.52 3.52 3.52 38.47 
Total  r e c r u i t s  over pe r i od  0.00 0.00 7.00 60.19 1.84 13.35 6.68 60.82 6.44 3.52 3.52 3.52 3.52 3.52 3.52 3.52 3.52 184.47 
Rec ru i t i ng  cos t  per person $500 $500 $500 $500 $500 $500 $500 $500 $500 $500 $500 $500 $500 $500 $500 $500 $500 $500 
Rec ru i t i ng  cost-$(000) 's  $0.00 $0.00 $3.50 $30.10 50.92 $6.67 $3.34 $30.41 $3.22 $1.76 $1.76 $1.76 $1.76 $1.76 $1.76 $1.76 $1.76 $92.24 

Tota l  r e c r u i t i n g  cos ts  -$(000)'s 50.00 $0.00 $129.90 $54.46 $25.57 $43.01 $40.10 $170.20 $42.12 $6.89 $6.89 $6.89 $6.89 $6.89 $6.89 $6.89 $6.89 $559.49 

+++ Sheet 1 +++ 



CURRAGH RESOURCES CORPORATION 

GENERAL & AOHINISTRATIVE COSTS 

Sa lar ied  & Technical Employees 
.............................. 

Hanpower a t  s t a r t  of per iod  
Hanpower a t  end of  per iod  
Hanpower increase over per iod  
Turnover r a t e  :IS% per year 
Turnover replacement r e c r u i t s  
Total  r e c r u i t s  over per iod  
Avg.Recruiting cost  per person 
Recru i t ing  cost-$ (0001's 

Hourly Paid Personnel1 

TABLE 14.7-5 

1985 1986 1997 1988 1989 1990 1991 1992 Total  

tianpower a t  s t a r t  of per iod  
Hanpower a t  end o f  per iod  
Hanpower increase over per iod  
Turnover r a t e  :33% per year 
Turnover replacement r e c r u i t s  
Tota l  r e c r u i t s  over per iod  
Recru i t ing  cost  per person 
Recru i t ing  cost-$(000)'s 

Tota l  r e c r u i t i n g  costs -$(000)'s 

+++ Sheet 2 +++ 



CURRAGH RESOURCES CORPORATION TABLE 14.7-6 

GENERAL t ARHINISTRATIVE COSTS RECRUITING COSTS - 6.k A. 

Sa la r ied  S t a f f  

nanpower a t  s t a r t  of per iod  0 3 17 23 26 28 29 29 29 29 29 29 29 29 29 29 29 0 
Hanpower a t  end o f  per iod  3 17 23 26 28 29 29 29 29 29 29 29 29 29 29 29 29 29 
Hanponer increase over per iod  3 14 6 3 2 1 0 0 0 0 0 0 0 0 0 0 0 29 
T u r n o v e r r a t e : 1 5 % p e r y e a r  1.25% 1.252 1.25% 1.25% 1.25% 1.25% 1.25% 1.251 1.25% 1.25% 1.25% 1.25% 1.25% 1.25% 1.25% 1.25% 1.25% 21.25% 
Turnover rep laceren t  r e c r u i t s  0.00 0.04 0.21 0.29 0.33 0.35 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 5.20 
Tota l  r e c r u i t s  over per iod  3.00 14.04 6.21 3.29 2.33 1.35 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 0.36 34.20 
Avg.Recruiting cos t  per person$11,400 $11,400 $11!400 $11,400 $11,400 $11,400 $11,400 $11,400 $11,400 $11!400 $11,400 $11,400 $11!400 §11!400 $11,400 $11,400 $11,400 $11,400 
Recrui t i n y  cost-$(000)'s $34.20 $160.03 $70.82 $37.48 $26.51 $15.39 $4.13 $4.13 $4.13 $4.13 $4.13 $4.13 $4.13 $4.13 $4.13 $4.13 $4.13 U89.88 

Hour1 y Paid Personnel 1 

Hanpower a t  s t a r t  o f  pe r i od  
Hanpower a t  end o f  per iod  
nanponer increase over per iod  
Turnover r a t e  :33% per year 
Turnover replacement r e c r u i t s  
To ta l  r e c r u i t s  over per iod  
Rec ru i t i ng  cos t  per person 
Rec ru i t i ng  cost-$(000) '5 

To ta l  r e c r u i t i n g  cos ts  -$(000)'s $34.20 $162.53 $77.89 $37.74 $26.77 $15.65 $4.39 $4.39 $4.39 $4.39 $4.39 $4.39 $4.39 $4.39 $4.39 $4.39 $4.39 $403.11 

Grand Total  Recru i t ing  Costs 34 163 553 293 74 69 70 185 55 20 26 20 20 20 20 20 20 1,665 

+++ Sheet 1 +++ 



CURRAGH RESOURCES CORPORATION 

GENERAL t RDHINISTRATIVE COSTS 

TABLE 14.7-6 

RECRUITING COSTS - 6.t A. 

Sa lar ied  S t a f f  
-------------- 

Hanpower a t  s t a r t  of per iod  
Wanpower a t  end o f  per iod  
Hanponer increase over per iod  
Turnover r a t e  : 15% per year 
Turnover replacement r e c r u i t s  
Tota l  r e c r u i t s  over per iod  
Avg.Recrui t i n g  cost  per person 
Recru i t ing  cost-$(000)'s 

Hour1 y Paid Personnel1 

Hanpower a t  s t a r t  of  per iod  
Hanpower a t  end of  per iod  
Hanpower increase over per iod  
Turnover r a t e  : 331  per year 
Turnover replacement r e c r u i t s  
Total  r e c r u i t s  over per iod  
Recru i t ing  cost  per person 
Recru i t ing  cost-$(000)'s 

Tota l  r e c r u i t i n g  costs -$(000)'s 

Grand Total  Recru i t ing  Costs 

+++ Sheet 2 +++ 



14.8 TRANSPORTATION COSTS 

The u n i t  t r a n s p o r t a t i o n  cos t s  a r e  reviewed i n  Sec t ion  8.0 o f  

t h i s  Report  and a r e  summarized below f o r  completeness. 

TABLE 14.8-1 

OUTBOUND FREIGHT COSTS 

Area o f  E x ~ e n s e  

Outbound 

Truck ing - Mine S i t e  t o  Skagway 

- Road Maintenance Allowance 

Terminal 

User ' s  Cost 

Concentrate Sales Expense ($1.50 U.S. ) 

Ocean F r e i g h t  ($17.00 U.S.) 

TOTAL 

$/WMT 
Concentrate 

Inbound f r e i g h t  cos ts  a r e  de r i ved  i n  Table 14.8-2. 

The $6.00 pe r  WMT te rm ina l  charge i nc l udes  an a1 lowance f o r  

the  c o s t  of ownership. 



TABLE 14.8-2 

INBOUND FREIGHT COSTS 

Area o f  Expense 

Vancouver t o  Skagway 

Skagway Terminal  

Skagway t o  Mine S i t e  

TOTAL INBOUND FREIGHT COST 

$/Tonne 
Concentrate 

Est imated Annual M i l l  F r e i g h t  Movement - 27,000 Tonnes 

ANNUAL INBOUND FREIGHT COST 

The cos t s  o f  general  supp l i es  a r e  based upon h i s t o r i c a l  

values, which i n c l u d e  f r e i g h t  costs .  The cos t s  o f  f u e l ,  

exp los ives  and t i r e s  a r e  quoted and a p p l i e d  on an f o b  mine 

s i t e  bas is .  It i s  reasonable, t h e r e f o r e ,  t o  app ly  t h e  

backhaul cos t s  o n l y  t o  t h e  m i l l  supp l i es ,  es t imated  t o  be 

27,000 tonnes p e r  year .  





15.0 CAPITAL COST BUDGET 

Cap i ta l  equipment i tems are  descr ibed i n  each Sect ion o f  t h i s  Report. 

I n  t he  i n t e r e s t s  o f  high1 i g h t i n g  c e r t a i n  major expenditures, K i  1  born 

i d e n t i f i e d  a  number o f  p r o j e c t s  and equipment purchases as Cap i ta l  

Expenditures. Other c a p i t a l  i tems are n o t  i d e n t i f i e d  as such i n  t he  

cash f l o w  statements. The cos ts  associated w i t h  r o u t i n e  maintenance, 

the  r e f u r b i s h i n g  o f  e x i s t i n g  equipment and the  demothbal l ing o f  

f a c i  1 i t i e s  are a1 1  considered t o  be preproduct ion ope ra t i ng  expenses. 

It must be emphasized t h a t  K i l b o r n  has g iven  no cons idera t ion  t o  t h e  

f i n a n c i a l  i m p l i c a t i o n s  o f  such ca tego r i za t i on .  For t h i s  purpose, 

c e r t a i n  c a p i t a l  equipment i tems are  shown s imply t o  i n d i c a t e  t he  

magnitude and t i m i n g  o f  s i g n i f i c a n t  P ro jec t  costs .  Table 15.0-1 l i s t s  

se lec ted  c a p i t a l  equipment i tems inc luded i n  K i l b o r n ' s  cash f l o w  

forecasts.  

P r i o r  t o  t he  commencement o f  operat ions,  i t  w i l l  be necessary t o  rep lace  

11 pick-up t rucks .  I n  add i t i on ,  3 new 5-ton chassis  w i l l  be requ i red .  

Having inspected Cyprus Anv i l  ' s  monthly t i r e  repor ts ,  K i l  born concurs 

w i t h  o thers  t h a t  t h e  c o s t  o f  a  g rave l  crusher  cou ld  be r e a d i l y  

j u s t i f i e d .  

A water d i v e r s i o n  d i t c h  was constructed by Cyprus Anvi 1  t o  minimize the  

i n f l u x  o f  water i n t o  t he  p i t ,  over  and through the  nor theas t  w a l l .  The 

d i t c h ,  a l though l i n e d  w i t h  a  p l a s t i c  membrane, has n o t  proved e f f e c t i v e .  

It i s  proposed t o  cons t ruc t  a  s tee l  f lume w i t h i n  the  e x i s t i n g  d i t c h  t o  

minimize the  ser ious  s lope s t a b i l i t y  problems c u r r e n t l y  experienced due 

t o  the  pressure o f  water behind the  p i t  w a l l .  The i n s t a l l e d  cos t  o f  t he  

f lume i s  est imated t o  be $250,000 which i s  inc luded i n  Sect ion 4.8-5 o f  

t h i s  Report. 

Allowances of $500,000 and 1,500,000 are prov ided i n  1985 and 1986, 

respec t i ve l y ,  t o  remove l a r g e  volumes o f  gravel  along the  r i m  o f  t h e  



CURRIGH RESOURCES CORPORATION 

lug-85 
------ 

Capi ta l  Cost Schedule-Nine 

TABLE 15.0-1 

CAPITAL COSTS 

L i g h t  veh ic le  replacerent 0 
Gravel crusher 0 
P i t  slope unloading 0 
Corputer systems 0 
Vehicle plug- ins 0 
Haulage t ruck  rad ios  0 

To ta l  
------ 

220 
225 

2,000 
50 

100 
60 

Total  p ine  c a p i t a l  costs 0 0 295 315 295 280 280 290 100 100 100 100 100 100 100 100 100 2,655 

Cap i ta l  Cost Schedule-Nil1 
.......................... 

Bulk reagent rec iev ing  s t a t i o n  0 0 0 0 0 200 250 250 0 0 0 0 0 0 0 0 0 700 

Cap i ta l  Cost Schedule-Other 
........................... 

Hater reservo i r  

Tai 1  ings iapoundrent 

Total  other c a p i t a l  costs 

Sustain ing Cap i ta l  

To ta l  Cap i ta l  



CURRAGH RESOURCES CORPORBTION TABLE 15.0-1 

CBPITAL COSTS 

Cap i ta l  Cost Schedule-Hine 
.......................... 

L igh t  veh ic le  replacement 
Gravel crusher 
P i t  slope unloading 
Computer systems 
Vehicle plug- ins 
Haulage t r uck  rad ios  

Total  mine c a p i t a l  costs 

Cap i ta l  Cost Schedule-Hil l  
.......................... 

Bulk reagent rec iev ing  s t a t i o n  

Cap i ta l  Cost Schedule-Other 
........................... 

Yater reservo i r  

Tai 1 ings impoundment 

Total  other c a p i t a l  costs 

Sustain ing Cap i ta l  
------------------ 
Total  Cap i ta l  

Total  
----- 

220 
225 

2,000 
50 

100 
60 

2,655 

700 

Sheet --- 2 --I 



nor theast  w a l l  o f  the  p i t .  These allowances i nc lude  funds f o r  g rou t i ng  

and o the r  water c o n t r o l  measures, should such programs be requi red.  

E l e c t r o n i c  shovel load ing  c o n t r o l s  w i l l  be i n s t a l l e d  on each shove1 i n  

o rder  t o  op t im ize  haulage t r u c k  payloads. The proposed system i s  

r e l a t i v e l y  inexpensive and has performed t o  expec ta t ion  a t  a  major  

open-p i t  mine i n  B r i t i s h  Columbia. 

Haulage t r u c k  rad ios  w i  11 be purchased t o  pe rm i t  d i r e c t  comun ica t i ons  

between the  d ispa tch  and the  t r u c k  d r i v e r .  By so doing, t r ucks  may be 

assigned t o  whichever shovel can most e f f e c t i v e l y  se rv i ce  the  t ruck .  

A b u l k  soda ash/ l ime r e c e i v i n g  s t a t i o n  w i l l  be cons t ruc ted  t o  rece i ve  

these reagents. T r a d i t i o n a l l y ,  l ime  was hauled f rom Vancouver i n  t he  

concentrate conta iners.  Upon a r r i v a l ,  t h e  conta iner  was emptied by 

means o f  vacuum system which was bo th  dangerous and labour  i n tens i ve .  

Soda ash was de l i ve red  i n  b u l k  t o  a  storage shed owned by White Pass and 

Yukon Route i n  Whitehorse. A t  t h i s  p o i n t ,  t he  soda ash was loaded i n t o  

t rucks  which were pneumat ica l ly  unloaded a t  t h e  mine s i t e .  By 

i n s t a l l i n g  the  proposed b u l k  hand l ing  reagent system, hand l ing  w i l l  be 

safer ,  l e s s  expensive and independent o f  t he  f r e i g h t  c a r r i e r .  

Curragh does no t  i n tend  t o  p rov ide  t r a n s p o r t a t i o n  f o r  employees between 

Faro and the  mine s i t e .  Accord ingly ,  a  p r o v i s i o n  o f  $100,000 i s  made t o  

i n s t a l l  200 a d d i t i o n a l  v e h i c l e  ' p l u g - i n s '  i n  t he  mine s i t e  park ing  l o t  

area. 

The water r e s e r v o i r  dam w i l l  be increased i n  e l e v a t i o n  t o  accommodate 

the  a d d i t i o n a l  f reshwater requirements. $400,000 w i l l  be requ i red  i n  

1985 t o  cover  t he  cos ts  associated w i t h  f i e l d  geotechnica l  

i n v e s t i g a t i o n s  and the  d e t a i l e d  dam design. $1,400,000 w i l l  be expended 

i n  1986 du r i ng  the  cons t ruc t i on  o f  t he  dam. 

The s i n g l e  persons' accommodation, known as Chateau Jomini, w i l l  be 

converted t o  make bachelor  su i tes .  The i n t e n t i o n  i s  t o  e l i m i n a t e  the  

Company's dependence on 'bunkhouse' and 'cookhouse' f a c i l  i t i e s  and 



assoc iated costs .  Henceforth,  s i n g l e  persons wi 11 1 i v e  i n  apartments o r  

s u i t e s  which w i l l  be f u l l y  se l f -conta ined.  Appropr ia te  r e n t s  w i l l  be 

charged by t he  Company f o r  such accommodation. 

The t a i  1  i nys impoundment pond's c a p a c i t y  w i  1  1  be i ncreasea i n  stages t o  

c o n t a i n  t h e  s o l i d  t a i l i n g s .  It must be emphasized t h a t  t h e  c a p i t a l  c o s t  

p r o j e c t i o n s  f o r  t h e  t a i  1  i ngs  impoundment programs a r e  cons idered t o  be 

o n l y  'order-of -magni tude '  accuracy. Based upon t h e  i n f o r m a t i o n  reviewed 

by  K i l bo rn ,  a  cons iderab le  amount of work remains t o  be c a r r i e d  o u t  t o  

develop, des ign and c o s t  a  long- term t a i l i n g s  d isposa l  s t r a tegy .  For  

t h i s  purpose on l y ,  i t  i s  assumed t h a t  a l l  p i p e  l a y i n g  and drop box 

c o n s t r u c t i o n  a c t i v i t i e s  w i l l  be performed by a c o n t r a c t o r .  

Su rve i l l ance ,  and t he  day-to-day ope ra t i on  of t h e  pond w i l l  be c a r r i e d  

ou t  by t he  m i l l  t a i l i n g s  opera to r ,  w i t h  t echn i ca l  guidance p rov ided  as 

r e q u i r e d  by t h e  Super in tendent  o f  Environmental Cont ro l .  

The t o t a l  c o s t  of  t h e  t a i l i n g s  d i s t r i b u t i o n  systems, as p r e s e n t l y  

conceived a re  shown i n  Table 15.0-2. 

A u n i t  c o s t  o f  $107.00 per  metre i s  used t o  cover  t h e  purchase and 

i n s t a l l a t i o n  o f  20 i n c h  diameter,  h i gh -dens i t y  po l ye thy lene  p ipe.  

P r o v i s i o n  i s  i nc l uded  i n  t h i s  es t ima te  f o r  t h e  cos t s  o f  moving depos i ted  

t a i l i n g s  t o  c o n s t r u c t  dam s t ruc tu res .  

I n  a d d i t i o n  t o  t h e  above, t a i l i n g s  d i s t r i b u t i o n  system cos ts ,  a  f u r t h e r  

$3.2 m i l l i o n  w i l l  be spent  t o  p lace  mine waste rock  ove r  t h e  f ace  o f  t h e  

i n te rmed ia te  dam. A f u r t h e r  $220,000 w i l l  be expended t o  upgrade t h e  

access road  t o  t h e  i n te rmed ia te  dam. 

Based upon a l l  of t h e  above data,  t h e  t o t a l  cos t s  r e q u i r e d  f o r  t h e  

proposed program w i l l  be as shown i n  Table 15.0-3. 



TABLE 15.0-2 

TAILINGS IMPOUNDMENT PROGRAM 

TAILINGS DISTRIBUTION COSTS 

Length P ip ing  Drop Boxes 

Prepara t ion  Other To ta l  
Metres $/Metre $000 $000 Un i t s  $ /Un i t  $000 $000 $000 

M i l  1 t o  Roadway 400 100 40 10 - - 65 - 115 

Roadway t o  1 s t  Pond* 1005 --- 3 0 15 - - - 2 5 7 0 

Roadway t o  

In te rmed ia te  Dam 800 107 86 5 0 Double 15 3 0 - 166 

Summer Sp igo t i ng  System 960 107 103 6 0 3 20 60 - 223 

Sumrner/Wi n t e r  T r a n s i t i o n  800 107 8 0 5 0 Double 15 30 - 166 

Winter System 480 107 5 1 50 5 2 0 100 - 20 1 

Permanent 1440 107 154 - 5 0 2 2 0 4 0 - - 244 

System Across 

In te rmed ia te  Dam 

* E x i s t i n g  p ipe  w i l l  be used. 



I tem 

TABLE 15.0-3 

TAIL  INGS IMPOUNDMENT PROGRAM 

Mine Waste 

T a i l i n g s  D i s t r i b u t i o n  

Road Upgrading 

TOTAL 

TOTAL COSTS 

Cost ($000) 

K i  l b o r n  has d i s t r i b u t e d  these cos t s  i n  accordance w i t h  t he  p r e l i m i n a r y  

a c t i v i t y  schedule shown i n  Table 15.0-4. 



Year A c t i v i t y  

15-6 
TABLE 15.0-4 

TAILINGS IMPOUNDMENT PROGRAM 

ANNUAL ACTIVITY SCHEDULE AND COSTS 

Jan-March Replace M i l l  Discharge L i n e  

I n s t a l l  P ipe t o  F i r s t  Pond 

Upgrade Road t o  I. D.* 

Sub to ta l  

Apr-Sept. I n s t a l l  Pipe t o  I.D. 

Commence Fac ing I. D. 

Raise Dam 

I n s t a l  1 Sp igo t  System 

Subto ta l  

ANNUAL TOTAL 

I n s t a l  1 Sp igo t  Systems 

Dam Facing 

Raise Dam 

ANNUAL TOTAL 

Dam Facing 

Raise Dam 

ANNUAL TOTAL 

Raise Dam 

Dam Facing 

ANNUAL TOTAL 

Raise Dam 

Complete Dam Facing 

I n s t a l  1 Permanent P i p i n g  Across I. D. 

ANNUAL TOTAL 

Cost $(000) 

D i s t r i b u t i o n  T o t a l  Annual 

$ $ 

* 
In te rmed ia te  Dam 
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