
u u u I I L! 

·-



0-t 0 )>  ZI:D . -II""" mm zo Cil., 



1 .  P ROGRAM 

TABL E  OF CONTENTS 

P AGE NO . 

- The Development of the Vangorda P lateau Ore Deposit s . 1 

2 .  SUMMARY 

2 . 1  I ntroduction 
2 . 2  The Faro Deposit 
2 . 3  The Grum Deposit 
2 . 4  The Vangorda Deposit 
2 . 5  Haulage Systems 
2 . 6  Concentrato r  Modifications 

2 . 61 Metallurg y 
2 . 62 Modified Concentrator Design 

2 . 7  Powe r Supply 
2 . 8  Environmental C onsiderations 
2 . 9  Outlook for Lead a nd Zinc 
2 . 10 Financial Analysis 

3 .  THE G RUM D EP OS I T  

3 . 1 Review of Exploration a nd Development 1 973-1976 
3 . 2 Geology 
3.  3 The  Development of Geological Reserves 

3.  31  The Construction of Geological Sections 
3 . 32 The Development of the Kerr Addison 

Tonnage a nd Gr ade Model 
3 . 33 Geological Reserve s 

3 .  4 The P lanning of the Grum P it 

3 .  41  Annual P roduction Sche d ules 

3.  5 The Ope r ation o f  the Grum P it 

1 2  
1 6  
1 8  
2 0  
2 2  
2 5  

2 5  
30 

35 
37 
39 
43 

so 
52 
54 

54 

54 
61 

62 

62 

64 



P AGE NO . 

4 .  THE VANGORDA D EP OSIT 

4 . 1 Historical Review 
4 . 2  The 1 979 Exploration a nd Development P rogr am 
4 . 3 Geology 
4 . 4 The Development of Geological Reserves 

68 
69 
7 1  
72 

4 .  41 The Construction of Geological Sections 72 
4 . 42 T he Development of the Tonnage a nd Grade 

Model 72  
4 . 43 Geological Reserves 75 

4 . 5  The P lanning of the Vangorda P it 

4 .  51  An nual P roduction Sche dule s 

4 . 6  The Ope ration o f  the Vangorda P it 

77 

77 

80 

5 .  M I NE DEVELOP MENT P LANS 

5 . 1 I ntroduction 
5 . 2  Mine Development Ca ses  
5 .  3 The An alysis of  Mine Development Cases 

6 .  ORE HAULAGE 

6 . 1  I ntroduction 
6 . 2  Transpor "ta tion Altern atives 

6 . 21 Off-Highway T rucking 
6 . 22 Rail  T r ansportation 
6 . 23 The Cable Belt System 
6 . 2 4 Highway T rucks 
6 . 25 The Convention al Conveyor 

6 . 3  The Selection o f  the Ore Haulage System 

82 
85 
90 

93 
95 

95 
98 

102 
106 
108 

1 10 



7 .  MIL L MODIFICATIONS 

7 . 1 Introduction 
7 .  2 P re dicted P lant Metallurg y 

7 . 2 1 Grum 
7 . 22 Vangorda 
7 . 23 Faro Zone III 

7 .  3 P lant De sign Criteri a 

7 .  3 1  Optimum Grind Level 
7 .  32 Grinding Circuit Design 
7 . 33 Flotation C ircuit De sign 
7.  34 In strumentation 
7 .  35 Dewatering Circuit Design 

8 .  POWER SUP P LY 

8 . 1  Cyprus Anvil Power R e quirements 
8 . 2  The N . C . P . C .  Powe r Gener ating Capabi lities 
8 . 3  Sup ple mentary Power  Generation 
8. 4 The Cost of Electrical Energ y  
8 .  5 Long Term Power Supply 

9 .  ENVIRONMENTAL CONSIDERATIONS 

9 . 1 Introduction 
9 . 2 Airborne P a rticulates 
9 . 3  Noise 
9. 4 Fresh Water Consumption 
9.5 Tailings Dispo s al 
9 . 6  The Biophysical Environment 

9 . 61 Hydrology 
9 . 62 Water Quality  
9 . 63 Vege tation 
9 . 64 W i ldlife 

1 0 .  FINANCIAL A NAL YSIS 

PAGE NO . 

1 1 1  
1 1 2  

1 12 
1 1 5 
1 17 

122  

1 2 2  
1 2 3  
1 2 5  
128  
129  

133  
135  
138  
1 42 
143 

144 
1 45 
148 
149 
150 
153 

153 
154 
154 
155 

156 



!!;! e>m c:r :om mo en., 



SECT I ON 

P ROGRAM 

SUMMARY 

F I GURE 
NO. 

1-1  

1-2 

1-3 

1-4 

1 -5 

1-6 

1-7 

2-1 

2-2 

2-3 

2-4 

2-5 

2-6 

TABLE OF F IGURES 

T I T L E  

P a yable Metal P roduction - Lead a nd 
Z inc. 

Payable Metal P roduction - Silver 
and Gold . 

Gros s Sales a nd Net P rofit After Tax . 

Net Ca sh Flow a nd P roduction Costs 
F . O . B .  Skagway . 

Sensitivity An alysis DCF/RO I  vs Metal 
P rices . 

Vangorda P lateau Development - Net 
P resent Value P e r  Sh are of Future 
Cash Flow. 

Vangorda P lateau Development - Capital 
Expenditures . 

F a ro Area and Vangorda P l ateau . 

Faro , Grum and Vangorda Deposits -
Mineab le Open P it Ore Re serves . 

Faro Minesite P lans . 

Faro Deposit s - Annual P roduction 
Schedule . 

Grum Deposit - Annual P roduction 
Schedule . 

Vangorda Deposit - Annual  P roduction 
Sche dule . 

PAGE NO. 

5 

6 

7 

8 

9 

10  

1 1  

13  

14  

15  

16 

18 

21  



GRUM 

PAGE NO . 

2-7 

2-8 

2-9 

2-10 

2-1 1 

2-12 

2-13 

2-1 4 

2-15 

Ore Haulage Altern atives .  

Rel ative Costs o f  the Haulage Systems . 

P redicted P lant  Metallurg ic al 
Pe rforma nce - Grum Ore . 

P redicted P lant Metallurg ical 
P e rformance - Vangorda Ore . 

P rimary Grind Level for Optimum 
Metallurg ical P e rforma nce - Faro Ore . 

P redicted Plant  Metallurg ical 
P e rforma nce - Faro Ore . 

Modifie d Mill Flow sheet Schema tic . 

Modifie d Mill Gener al Arrangement 
Plan . 

Minesite P owe r Re quirement s .  

2-16 Metal P rice a nd E xchange Rate 
As sumptions . 

23 

24 

26 

27 

28 

29 

33 

34 

35 

45 

2-17 Ocean Freight R ates . 45 

2-18 Va ngorda P lateau Development Capital 
Expenditures Case 4B-V . 48 

2-19 Vangorda P lateau Developme nt Case 4B-V 

DEP OSIT 

3- 1 

3-2 

3-3 

3-4 

P roduction St ati stic s . 49 

Grum Deposit Longitudi n al Section . 55 

Grum Depo sit Cros s Section . 56 

Faro Deposit Longitudi n al Section . 57 

Faro Deposit Cros s Section . 58 



3-5 

3-6 

3-7 

3-8 

VANGORDA D EP OSIT 

4-1 

4-2 

4-3 

4-4 

4-5 

Gru m Geological Reserve s . 

Grum Annual P r -oduction Schedule 
A )  4 . 0% cut-off g r ade 
B )  4 . 5% cut�off grade .  

Grum D i amond D ri ll Hole P l a n  a nd 
Ultimate P it Outline . 

E quipment Performance Criteri a .  

Vangorda Deposit Longitu di n al and 
Cros s Section . 

Vangorda Geological Reserve s .  

Vangorda P it Dilution Factors . 

Vangorda Annual P roduction Schedule 
A )  4 . 0% cut-off g r ade 
B )  4 . 5% cut-off g r ade . 

Vangorda Diamond Drill  Hole P lan and 
Ultimate P it Outline . 

MINE D EVELOP MENT P LANS 

5-1 

5-2 

ORE HAULAGE 

6-1 

Mining Altern ative s .  

Ne t Cash Flow of Alternative 
Development Cases . 

Ore Haulage Systems - P reliminary 
Cost Data . 

PAGE NO . 

61 

63 

65 

66 

73 

76 

78 

78 

79 

86 

92 

6-2 

6-3 

Schematic Off-Highway T rucking System . 

94 

96 

99 Schematic Rail Hau lage Syste m .  



P AGE NO . 

6-·4 Schematic C ab le Belt Haulage System . 103 

6-5 Schematic Highway T ruck ing System . 107 

6-6 Schematic C onvention al C onveyo r  Haulage 
System . 109 

M I L L  MODI FICATIONS 

7-1 

7-2 

7-3 

7-4 

7-5 

7-6 

7-7 

7-8 

7-9 

7-10 

7- 1 1  

7-12 

7-13 

7-14 

Locke d  Cycle Flot ation T e st Data -
Grum Composite Samp le s .  

T ypical P ilot P lant - Grum Composite 
Samp le . 

P redicted P lant Metallurg y and P ilot 
P lant Result s  - Grum Ore . 

Vangorda Met allurg y by Ore T ype . 

P redicted Plant  Metallurg y - Vangorda 
Ore . 

L abo ratory Flotation T e st Re sult s -
Faro Zone I ll Ore . 

-

Metallurg ical I mprovements with Fine 
Gri n ding Faro Ore . 

Metallurg ical Re sult s U sing Different 
Levels of  Grind - Faro Ore . 

P lant Me tallurg y Comp ared with P ilot 
P lant T e st Result s - Faro Zone I ll Ore . 

P redicted P lant Met allurgy - Faro 
Zone I ll Ore . 

P lant Optimum Economi c  Grind Level . 

Gene r al Arrangement Plan  - Grinding . 

Flot a tion Cell  C apacit y  R e quirements . 

General Arrangement P lan - Flotation . 

1 1 3 

1 14 

1 1 5 

1 16 

1 16 

1 17 

1 1 8 

1 19 

120  

121  

123  

124  

126  

127  



7-15 

7-16 

POWER SUP P LY 

8-1 

8-2 

8-3 

8-4 

8-5 

8-6 

8-7 

General Arrangement P lan - Filters 
a nd Dryers . 

Dewatering P lant Capacit y .  

The N . C . P . C .  Yukon P owe r Syste m .  

T he N . C . P . C .  Gener ating Capacit y .  

The N . C . P . C .  System Capacity v s . 
Requirements .  

Local Electrical Energ y Re quirements .  

P owe r Distribution Re quirements -
Faro Area . 

Energ y P roduction a nd Cost b y  Yea r .  

Potential Hydroelectric Developments. 

E NVI RONMENTAL CONS I DERAT IONS 

9-1 Tailings Imp oundment Facility Plan . 

F I NANC IAL A NALYS IS 

10-1 

10-2 

10-3 

1 0-4 

10-5 

Fin ancial Evaluation of  Vangorda 
P lateau Development . 

Vangorda P lateau Development . 

Vangorda P lateau Development 
Net Cash Flow Sensitivitie s .  

Vangorda P lateau Development 
Net Cash Flow Sensitivitie s .  

Vangorda P l ateau Development 
Sensitivitie s .  

P AGE NO . 

130 

132 

134  

1 35 

136 

137 

1 40 

142 

1 43 

152 

156 

157 

158 

159 

1 60 



10-6 

10-7 

10-8 

1C-9 

10-10 

10-1 1 

10-12 

10-13 

10-1 4 

10-15 

Fin ancial Evaluation of  Vangorda 
P lateau Development. 

Fin ancial Evaluation o f  Vangorda 
P lateau Development . 

Case  1 - Cash Flow Report . 

Case  1 - Income Statement . 

Case  1 - P roduction Stati s tics . 

Case 4 B-V - Cash Flow Report . 

Case  4B-V - Income Statement . 

Case 4B-V - P roduction Statistic s . 

Corporate Cash Flow 1980-89· 

Corporate Balance Sheet . 

PAGE NO . 

161  

162  

163 

165 

167 

168 

171  

174 

1 76 

177  





-1-

THE DEVELOP MENT OF THE VANGORDA P LATEAU ORE DEPOS I TS 

A contirlUing obj ective of Cyprus Anvil Mining Corporation i s  to 

incre a se the mineable ore re serve s in the Anvil D istr'ict to extend 

the life of the Faro Ope ration . To this e nd ,  an ag reement w a s  

consummated between Cyprus An v:ll Min ing Corpor ation and Kerr 

Addi son Mines Limited and Canadian Natural Resources L imited on 

Ma y 15th , 1979 , whereby Cyprus An vil acquired all of the mineral 

prope rties of  the re spective comp anie s  in t he Anvil D i strict . These 

prope rties cover approximately 31  s qua re k ilometres and include the 

Grum a nd Vangorda deposit s ,  loc ated on the Vangorda P lateau . 

These two le ad , zinc a nd s ilve r  orebodies contain s ig nific ant 

a mounts  of ore mineable by ope n p it methods . Thi s development 

program includes only the proven o pe n  p it portions of the Vangorda 

P lateau d eposit s .  

Sub se que nt tc the acqui s ition , studies were conducted t o  determine 

the most fin ancially attractive s chedule for the development of the· 

Va ngorda P l ateau deposit s .  The r ecom mended program is b a sed upon 

the s e que ntial development of the Va ngorda and Grum open p it 

reserves  and the concurrent milling of these· ore s with mill feed 

from the Faro p it ,  which otherwise would have b een exhausted in 

1989 . In the econom ic analysis  of  this  development , the pre sent 
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mining plan i s  used as the b as e  case a nd identifie d as Ca se 1 .  

The progr am , i dentified a s  Ca s e  4B-V provides for modifications to 

the existing concentrator to be comp le ted by Janu ary 1 s t ,  1982 and 

the s ub se quent con struction o f  ancillary facilitie s to treat  Vangorda 

P lateau ore s .  Pre-production s tripping of the Vangorda deposit will  

commence in 1984 to p ermit o re production prior to the end of that 

ye a r .  Vangorda and Faro ore s  will be mille d in e qual p roportions 

at the current capacity of 3 . 4 million tonnes per year until 1988 , at 

which time the Vangorda re serves will be exhauste d .  To ensure 

continuity of ore s up ply , the pre-production s tripping of Grum will 

c ommence in 1985 to p ermit the phased development of Vangorda ore 

with that from Grum in  1988 . 

The Vangorda deposit i s  structur ally s imple a nd well understood 

b a s e d  on the result s  of recent intensive drilling . The early 

development of thi s deposit will extend the life of the Faro p it 

providing both incre ased  flexib i lity and reliability in o re s upply 

and will allow the time n ec e s s ary to develop an efficient mining 

plan for the geologically more complex Grum deposit . Since le s s  

pre-production s tripping i s  re quired ,  the Vangorda deposit c an b e  

developed sooner than the Grum , thereby facilitating t h e  early 

inclus ion of  the Vangorda P l ateau ore to economic adv antage into 
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the overall mining plan . The ore from the Vangorda P lateau will be 

t ransported approxim ately 1 4  kilometres to the mill by one of  three 

h aulage s y stems . Currently under s tu dy a re off-highwa y t rucks , 

r ailway and a c able b elt conveyo r .  Supplemental powe r generating 

facilitie s and new t ailings impoundment ponds a re provided for in 

the progr am . 

The t otal c apital  cost  of this  development prog r am during the next 

n ine years will be $155 . 9  million in  January 1980 dollars . E scalated 

for inflation , the cap ital budget  is e stimated to be $239 . 3  mi llion . 

The appreciable re duction i n  the cost pe r pound of m arketable metal 

p roduced realized throug h  the imp lement ation of the 4B-V prog r am 

reflects  the s ig nific ant increase  in metal production , particula rly 

that of gold and s ilve r .  

The proj ect will b e  fin anced b y  internal c ash flow gener ation a nd 

borrowing t hrough availab le lines  o f  cre dit . When comp ared to the 

cash flow gener ated by milling only the Faro deposit s ,  the prog r am 

will yield a return on investment b ased on di scounted cash flows 

( DC F  /ROI ) of 36 . 6% . T h i s  DCF /ROI result s  from the increased  

production of le ad , z inc  a nd precious metal s , improve d metallur­

g ical performance a nd the extension from 1989 to 1997 of the o pen 
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p it mining operations . U sing a n  after tax discount r ate of 1 2  

percent the comp ar ative n e t  pre sent v alue p e r  s hare on c urrently 

i s sue d s hares of t he c a s h  flows availab le for distribution at 

e quilib rium prices are ; Case 1 $27 . 28 ,  Case 4 B-V $39 . 75 for an 

i ncrease  of 45 . 5  percent . D iscounting at  15 percent the development 

c ase incre ased  the net present v alue per s hare from $24 .05  to $32 . 83 

or 36 . 5  percent . 
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2 . 1  INTRODUCTION 

An agreement w a s  consummated on May 15th , 1 979 b etween Cyprus 

Anvil  Mining Corporation a nd Ker r  Addison Mines Ltd.  and Can adi an 

N a tur al Resources Ltd . , whereby Cyprus Anvil acquired all of the 

mine r al p rope rty interests o f  the r espective companies in t he Anvil 

District which include tho s e  of the Kerr Addi son sub sidiary,  

Vangorda Mines L t d .  The principal properties involved cover 

a pproxim ately 31  square kilometers in  the heart of the known 

mine r alized section of  the District a nd include the Grum and 

Vangorda deposits ,  (Figure 2-l) both of which contain s ig nificant 

a mounts o f  ore mineable b y  conventional open p it methods . 

Engineering studies h ave b ee n conducted to establish the most 

fin ancially attractive s equential  development prog r am by which ore s 

may be mined from the Faro , Grum a nd Vangorda deposits to feed 

the  modifie d mine r al p roces sing facilitie s .  These  investig ations were 

conducted using the mineable reserves shown below , all of which 

a re economically a vailable by s urface mining . 
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F I GU RE 2-2 

FARO, GRUM & VANGORDA DEPOS I T S  

M I NEABLE OPEN P I T  ORE RESERVES 

JAN UARY l st, 1980 

M I NEABLE LEAD 
RESERVES Pb 
( ton nes) % 

I I I 26,385,000 2.9 
3,724,000 2.7 

15,583,000 3. l 

6,134,000 3.5 

51,826,000 3.0 

ORE GRADE 
Z I N C  I S I L VER 

Zn Ag 
% I 

I 
g/ton n e  

4.6 34.8 
4.3 42.5 

5.0 47.0 

4.6 50.2 

4.7 40.8 

T h e  above d ata i s  a djusted for w aste d i l uti on . 
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2 . 2  THE FARO D E P OS I T  

The F a ro deposit consists  of  three di screte zones ( Figure 2-3 ) . Zone 

I h as been the source of ore s ince t he com mencement of ope rations 

in late 1969 . Since t hi s  o re is  v irtually exhauste d ,  the 1 980 ore 

supply will be taken almost exclu s ively from the Zone I I which 

exists  as a s mall , physic ally detached deposit . Thereafter ore will 

be mined from Zone I I I until the presently defined mineable 

reserves are exhausted in 1989 , b ased on the present mining 

schedule which does not provide for the Vangorda P lateau ores . 

FIGURE 2-4 

FARO DEPOSITS - ANNUAL PRODUCTION SCHEDULE 

I YEAR I 1 980 I 1 981  I 1 982 I 1 983 I 1 984 I 1 985 I 1 986 1 987 I 1 988 1 989 TOTAL 
I I I I I I I I I II Waste (OOO ' m3 ) 

I I I I I I I I I 9342 1 1 0872 1 1 0022 I 8268 I 7560 I 2678 I 1828 1 530 382 52, 482 I I I I I I I I I I Ore I 000' s tonnes) I 331 7 I 3404 1 3404 1 3404 I 3404 I 3404 I 3404 3404 I 3404 912 31 , 461 I I I I I I I I I I Lead (% Pb)  I 2 . 8  I 3.0 I 2 . 6  I 3 . 4  I 3 . 5  I 2 . 8  I 2 . 8  2 . 8  I 2 .  7 2 . 0  2 . 9  I I I I I I I I I I Zinc (% Zn) I 4 . 4  I 5 . 2  I 4 .  7 I 4 . 8  I 4 . 8  I 4 . 2  I 4 . 2  4 . 5  I 4 . 4  3 . 9  4 . 6  
I I I I I I I I I I Silver IA9 g/tonne) I 4 1 . 6  I 31 . 3  I 28.7 I 40 . 0  I 44 .3  I 39 . 1  I 36.8 34 . 2  I 2 8 . 5  22.0 3 5 . 6  
I I I I I I I I I I Gold (Au g/tonne) I I I I I I I I N/A 
I I I I I I I I I 

N/A: Not avai lab l e  at this time. 

Gold a s s ays performe d  on repre sent ative s amp le s of  ore from Zone 

I I I  indic ated that gold di stribution was e rratic . For thi s p urpose it 

w a s  a s sumed that  no p ayable gold would be produced when milling 

only Zone I I I  ore . 

I n  a d dition to  these in-s itu o re r eserves , there a re approxim ately 

1 . 5  million tonnes of oxidized ore a s s aying 2 . 8% le ad and 4 . 8% Zn 
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that are s tockpiled of which 1 . 3 mi llion tonnes will be mille d in 

1982 . 

The Zones and I I I ore reserves quoted in Figure 2-2 are based 

upon a 4 . 0% com bined le ad plus zinc cut-off gr ade , while a 4 . 5% 

cut-off has b een a pplied to  Zone II to compens ate to s ome degree for 

the ge nerally inferior metallurgical response exhibited by this  

material . Ore gr ades a nd tonn age s predicte d using the compute rized 

model have been adjusted to compensate for wa ste dilution . The 

"cut-off gr ade" , for thi s purpose is defined a s  the sum of the 

aver age contained le ad and zinc v alue s  b elow which ore will not b e  

mined . 
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2 . 3  THE GRUM D E P OS I T .  

The Grum discovery hole w a s  d ri lle d in the Fall o f  1973 . Thereafter 

exp loration p rogr am s  were cond ucted that included a total of  41 , 000 

metre s of sur face diamond drilling ,  15 , 000 metres of underg round 

di amond dri lling a nd 2 ,  900 metres of u nderground development . The 

information o bt ained from the se extensive programs was interpreted 

to develop an understanding of the complex structur al geology of 

the Grum deposit . 

The original d ri ll hole log data w a s  compiled and store d on 

mag netic tape b y  Noranda Mines Ltd . Thi s information was 

transformed by Cyprus Anvil to a format comp atible with the 

comp uterized geologic model p rogr ams c urrently in use a nd applied 

to c alculate approximate geological reserve s .  The app lic ation of 

as sociated prog r ams a nd b asic ope rating principle s e stablished the 

phase development of the open p it ,  g e ne rating volumes o f  material 

to be moved and ore grades by year  as shown in Figure 2-5 . 

FIGURE 2-5 
GRUM DEPOSIT - ANNUAL PRODUCTION SCHEDULE 

I YEAR TOTAL 

II Waste (DOD's m3) 1 4010 I 4010 1 4010 1 4010 1 4010 1 4010 1 4010 1 4010 1 2001 34,081 
11 Ore (ODD ' s  tonnes ) 

I I I I I I I I I 
I 1701 I 1701 I 1701 I 1701 I 1701 I 1701 I 1701 I 1701 I 1701 274 15,583 

I I I I I I I I I I 
I Lead (% Pb) I 3.9 I 2.9 I 2. 9 I 3.1 I 3.3 I 3.2 I 2.8 I 2. 7 I 2.8 2.9 3.1 \. 

I I I I I I I I I I 
I Zinc (% Zn) I 6.4 I 4.9 I 4.8 I 5.0 I 5.4 I 5.0 I 4.5 I 4.4 I 4.5 4. 7 5.0 
I I I I I I I I I I 
I Sil ver (Ag g/tonne)  I 58.5 I 45.3 I 44.8 I 46.5 I 50.4 I 48.5 I 42.6 I 42.1 I 44.1 46.3 47.0 
11 Gold (Au g/tonne) 

I I I I I I I I I 
N/A I I I I I I I I I 

I I I I I I I I I I 
N/A: Not avai l ab l e  at this time. 
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Since gold determin ations were n ot pe rfo rmed initially on s amples o f  

the Grum core , g old values were not integr ated into the preliminary 

computer model . P i lot plant and laboratory flotation test  results  

indicated probable gold contents o f  3 . 5  g r ams per tonne in the lead 

concentrate . 

Thi s schedule w a s  b ased on a 4 . 0% c ut-off g r ade and a ssumes a n  

a ve r age mine ore production r ate o f  4 , 660 tonnes per calendar day . 

The ore g r ades and tonnages shown were adj usted to  compensate for 

wa ste dilution . 
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2 . 4  THE VANGORDA DEPOS I T  

Mine r al ized s howings i n  the Anvil D istrict were first located i n  a 

small o utcrop o n  Vangorda Creek which were s ub se quently proven to 

be the s ur face m anifestation of  the Vangorda deposit . 

Extensive drilling c arried out b y  P rospectors Airways , a s ub sidiary 

of Kerr Addi son Mines Ltd . in the m i d  1950's , c le arly established a 

s ig nific ant mineralized tonnage b ut failed to produce precise 

informa tion relating to ore r e serves and gr ades due t o  difficulties 

e ncountered in a chieving s ati sfactory core recoveries .  Accordingly 

in 1979 , an  extens ive di amond drilling prog r am was imp lemente d to 

better define the tonnage , g ra de a nd morphology of the deposit 

b etween section lines 2 West a nd 1 2  E a st . 

U s ing only data generated by the 1979 di amond drill p rogr am , total 

approximate geological reserve s were calculated for thi s portion o f  

the deposit u s ing t h e  s ame b asic techniques that were applied in 

the calculations of the Grum reserves . Mine development and 

production plans were then produced to yield the values shown 

b elow ( Figure 2-6 ) . 
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F IGURE 2 -6 

VANGORDA DEPOS I T  - ANNUAL PRODUCT I ON SCHEDULE 

YEAR 2 3 4 TOTAL 

Waste ( 000 ' s m
3
) 2920 2 920 659 6,499 

Ore (OOO's tonnes) 1 70 1  1 701  1 70 1  1 03 1  6' 1 34 

Lead (% Pb) 3 . 5  3 . 6 3 . 6 3 . 2  3 . 5  

Zinc (% Zn) 4 . 9  4 . 8  4 . 7  3 . 6 4 .6 

Silver (Ag g/tonne) 4 7 . 3  52 . 6  5 3 . 0  46 . 6 50 . 2  

Gold (Au g/tonne) N/A 

N/A: Not available at this time . 

While gold determin ations were carried out on the majority of 

sulphide core s ample s , the gold di stribution data is  incomplete at 

the time of writing this  report . Gold contents of  lead concentr ate 

were pre dicted to be 6 . 5  gram s/tonne b ased upon the results of 

laboratory testwork . 

The s che dule w a s  b ased upon a 4 . 0% c ut-off gr ade and a n  a verage 

mine ore production r ate of 4 , 660 tonnes per calendar day . Appro­

pri ate factors were applied to compensate for dilution . 
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2 . 5  HAULAGE SYST EMS 

A number of systems were considered to haul o re from the Vangorda 

Plateau to the concentrator , including the use of off-highway 

trucks , highway trucks , conveyor s ystems and railroad . The rail , 

conveyo r  a nd highway t ruck altern atives included crushing and ore 

stockpiling facilities at  the Va ngorda Plateau . The off-hig hway 

system assumed t hat the h aulage unit s would be loaded at  the mine 

face and sub se quently travel directly to the existing primary 

crusher at the mill site a s  shown in  Figure 2-7 .  

B a s e d  upon these preliminary s tudies , approximate capital and 

oper ating costs were develope d for e ach haulage s ystem . The direct 

operating costs shown in  Figure 2-8 , do n ot include amortization o r  

interest on c ap ital  but are b a sed upon the total anticipated 

ope r ating costs expressed in 1980 dollars divided by the total  

tonnage of  ore to be t ransporte d .  
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F I GURE 2-8 

RELAT I V E  COSTS OF THE HAULAGE SY STEMS 

SY STEM 

Off-Highway Trucks 

H ighway Trucks 

Ra i l 

Convent i ona l  C on veyor 

C ab l e  Bel t  Conveyor 

* I N IT IAL *AVERAGE NUMBER OF 
CAP I TAL OPERAT ING  EMPLOY EE S  

COST COST REQ U I RE D  
$ m i  1 1  i on $/ton ne 

32 . 5  I l .  37 37 
I 

42 . 4  I 2 .  1 2  68 
I 

38 .6 I 1 . 3 9  33  
. I 

44 . 1  I 1 . 34 30 
I 

38 . 1  I 1 . 65 30 
I 

* i nc l udes $ 1 00,000 per emp l oyee c ap i t a l  hous i ng prov i s i on 
a nd $5 , 57 5 /emp l oyee for hou s i ng mai ntenance per year . 

Operati ng and Capi t a l  C osts  cover transportat i on of ore 
from the p it  face to  the exi st i ng crushi ng p l ant . 

T he conventional conveyor b elt altern ative w a s  rej ected s ince t he 

overall sy stem design was  not conducive to efficient oper ation in 

cold we athe r .  The b est  h ighway trucking altern ative utilized 450 HP 

tractor/bottom dump-trailer unit s c ap ab le of h auling a 54 tonne pay 

load . Thi s labour inten s ive approach was rej ecte d due t o  the  h ig h  

operating cost s . 

Extensive detaile d engineering s tudies are now in prog r e s s  to 

thoroughly evaluate the r ail , conveyor a nd off-highway trucking 

alternatives . In v iew of the a bove , a nd for rea sons g iven later , 

operating and capital costs h ave b een applied that  will p rovide 

sufficient funds for any one of the r ail , conveyor or the 

off-highway t ransportation alternatives . The fin al selection of  the 

t ransportation s ystem to be used will  be m a de later this year b ased 

upon the  result s of  these  s tu dies now in progres s .  
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2 . 6  CONCENTRATOR MOD I F I CAT I ONS 

2 . 6 1  METAL LURGY 

a )  Grum Ore : 

Extensive metallurgical testwork w a s  conducted on 

s amples  of Grum ore s o ve r  recent years , under the 

direction of the Noranda Milling Committee . Result s  

from laboratory a n d  p ilot p lant te stwork cle arly 

demonstrated that optimum metallurgical p erformance 

could only be achieved by fine grinding this rna terial 

to maximize t he liberation of  the finely disseminated 

mineral s .  These findings  were confirme d by the 

results of detailed microscopic analyses of the 

v arious o re t ypes within the Grum deposit . 

Althoug h t he Grum metallurg ical forecast  used in this  

r eport depends heavily on the results  from these 

programs , the m etallurgical data inferred by 

Noranda were adj usted downward in this  a n alysis  to 

reflect the effect of  mill feed g r ades lower than those 

experienced during the pilot plant work . Thus the 

results shown below a re b ased on the average diluted 

feed g r ade for the Grum deposit . 
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FIGURE 2-9 
PREDICTED PLANT METALLURGICAL PERFORMANCE - GRUM ORE 
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b )  Vangorda Ore: 

The earlier l ack of reproducib ility in metallurgical 

test results generate d  by a number of competent 

authorities since the di scovery of the Vangorda 

deposit , reflects the difficulties that were experien-

ced in acquiring adequate quantities of  representa-

tive ore s amp les . 

The 1 979 Vangorda d i amond dri ll p rogram wa s b a sed 

upon a closely s paced drill pattern using larger 

diameter drill bits  to generate s ufficient quantities 

of repres entative ore s amples for metallurgical test-

work . A program wa s implemented in 1979 to develop 

metallurgical response profile s for e ach of the known 

principal ore specie s wit hin the Vangorda deposit . 

The forec ast plant metallurgical performance w a s  

b ased upon t h e  r e sult s  o f  t h i s  testwork a n d  weig hted 

to compens ate for the r el ative occurrence of these ore 

types within the Vangorda o re body . The met allurg ical 

p ar ameters shown b elow are predicated upon the 

ave r age feed g r ade for the deposit. 
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FIGURE 2-10 

PREDICTED PLANT METALLURGICAL PERFORMANCE - VANGORDA ORE 

·
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During the course of this  c ompre hensive met allurg ical 

investig a tion , it became evident that the b est  

metallurgical performance could only be achieved by 

f1nely grinding the ores prior to the flotation 

proces s .  

c )  Faro Ore: 

Testwork h a s  been conducted to evaluate the effects 

of finer  grinding Faro ore s .  The acquisition of the 

Vangorda P l ateau d eposits stimulated the implementa-

tion of comprehensive test programs to s tudy the 

metallurgical re sponse s of various specie s of  Faro ore 

t ypes at pre-determined level s of grind . Technical 

investiga tions were conducted by Cyprus Anvil , 

Kamloops Research & Assay L a boratory , Sachtleben 

Bergbau and the Mitsui M ining & Smelting Comp any 

L imite d . Re sult s from e ach of these independently 

conducte d s tudies confirmed that the improve d mine-

r al liber ation a chieved through finer grinding s ig n i-

fic antly enhanced metallurg ical p er formance . 

I 
I 
I 
I 
I 
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The Figure 2-1 1 indicates the optimum grind levels  a s  

determined from l aborato ry s cale flotation tests . The 

unit " P II 
80 represents the s ize ( micron s ) of a 

hypothetical screen mesh through which 80% of the 

material would pas s .  

FIGURE 2-1 1 

PRIMARY GRIND LEVEL FOR OPTIMUM METALLURGY - FARO ORE 

I DATA SOURCE TYPE OF TESTS APPROXIMATE I OPTIMUM GRIND 
I NO. OF TESTS Pao 
I I 
I 
I Cyprus Anvil Test Laboratory !Rougher & Cleaner Tests 1 00 40-45 
I I 
I Kamloops Research Laboratory !Rougher & Cleaner Tests 1 20 45-50 
I I 
I Sachtleben !Cleaning Testing 30 52 
I I 
I Mitsui Mining & Smelting !Rougher & Cleaner Tests 50 37-70  
I I 

Pilot plant testwork conducted in 1979 on two s amples 

of F a ro ore s ,  we re carri e d  out at  selected levels of 

grind to gener ate result s  that could b e  used to 

determine the economic optimum metallurgical f low-

sheets . In this  c ase it w a s  determined that the 

flowsheet which produce d the b est  metallurgical 

performance also gener ated the most favour able 

retu r n  on investment . 

The r e sults o f  the p ilot plant testwork obtained when 
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t reating the s ample considered most typical of Zone 

Ill ore s , were adjuste d  to compens ate for atypical 

level s of s amp le oxidation . Thi s data was then used 

a s  a b asis  to pre dict plant metallurgical perfor-

mance . 

FIGURE 2 - 1 2  

PREDICTED PLANT METALLURGICAL PERFORMANCE - FARO ORE 

--- 1 
ASSAYS I D I STR I BUT! ON I 

LEAD ZINC I GOLD I SILVER I ARSENIC I MERCURY I LEAD ZINC I GOLD SILVER I 
Pb Au Ag I As I Hg Zn 
% % 

67 

5 3 . 5  

I g/tonne I g/tonne I g/tonne I % I I I I I 
I 0 . 6  600 o . o3 I 40 
I I 
I * 0 . 01 I 300 

I 

Pb Zn I Au Ag 
% % I % % 

I 
87 . 5  I 33 65 

I 
88 . 5  I I 

The present concentrator desig n i s  predicated upon 

t he production of three concentrate s ;  namely selective 

le ad , selective zinc and a bulk concentrate . The 

modifie d plant flow s heet makes no s uch provision for 

the production of  b u lk concentrate , initially intended 

to provide a n  economic outlet for those flotation 

middling s  that were incap able of producing accep-

table selective concentrate grades without finer 

grindin g . It  is c lear from result s  of  recent work that 

the hig her  deg ree of miner al liberation achieved 

throug h finer grinding obviates the need to p roduce 

bulk concentrate , which is a le s s  profitable product . 

I I I 
I I I I 
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d )  Ore Type Comp atib ility : 

Testwork h as b een c arried out b y  L akefield Research 

to  investigate t he metallurgical c omp atibilit y  of the 

subject o res . I t  has  b ee n  determined that the 

flowsheet selected provides the optimum flotation 

e nvironment for all the ore s under investiga tion . 

Further it is noted t hat while each ore t yp e  within 

its  respective deposit e xhibits  differing met allurg ical 

response , concurrent milling of two discrete ore 

s pecie s produces no adv erse effect on either of the 

two constituent metallurg ical result s . 

2 . 62 MOD I F I ED CONCENTRATOR DESIGN 

The forecast  metallurgical p e r formance of each ore will only be 

a chieved by g rinding finer a n d  providing a controlled flotation 

e nvironment which depends upon longer flotation times a nd 

lowe r pulp den s ities  than those currently in use . 

The finer grind will be achieved by incorporating a n  

a d ditional grinding circuit into t he modifie d mill desig n .  The 

r e quired flota tion residence times a nd p ulp densities will be 

a ttained within the confines of  the existing flotation section by 

replacing exi sting flot ation machines wit h  l arger a nd more 
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efficient unit s . The el imin ation o f  b u lk concentrate production 

will permit the re-allocation of thickener cap acities to 

accommodate the finer concentrates produced . Existing d i sc 

filter s  will be replaced with l a rger  units to provide the 

a d ditional filtering capacity required to effectively dewater 

the finer concentrates . The filter performa nce will be further  

e nh a nced by the  applic ation of  heat  to the filter feed p ulps . 

The Anvil di strict ores a re metallurg ically comp le x , consisting 

of multiple finely disseminate d mine r als  contained in generally 

m a s s ive sulphide matrices . It is known that e ach deposit 

consists o f  several rea dily identifiable ore types that e xhibit 

differing metallurg ical char acteristi c s . To maximize plant 

metallurg ical efficiencies certain sophi sticate d ,  well-proven 

instrumentation s ystems will be installed that will monitor , 

and in some cases  control c ritical ope r ating p a r ameters . 

Though b asic initially , this instrumentation will be capable of 

orga nized development in accorda nce with long term p roce s s  

control strategie s . 

Figure 2-13 schematically represents the modifie d plant flow­

sheet and Figure 2-14 provides an appreciation of the new 

physical layout of the Anvil concentrato r .  
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The capital cost of the modific ations to the concentrator will be 

$33 . 4  mi llion . The oper ating costs  were inc reased to reflect the 

h igher  consumptions of p owe r ,  g rinding liners a nd medi a .  
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2 . 7  P OW E R  SUP P L Y  

The  Northern Canada Power Com mission ( N . C .  P .  C . ) presently sup-

plies hydroelectric a nd diesel gene r ate d power to  service t he 

minesite and t he town of  F aro by means of  it s operating facilities 

at Whitehorse a nd Aishihik . The powe r is transmitted to Faro via a 

138 kV overhead line . 

The current minesite electrical loa d ,  h as a maximum demand of 16 

megawatts ( MW )  and an a nnual energy consumption o f  approximately 

100 m i llion kilowatt hours ( 100 KW hrs ) .  

The development of the Vangorda deposit s and attendant mill 

modification s will impose a n  a d dition al m aximum 9 MW load on the 

s y stem , most of which i s  sche dule d to be on line by J a nuary 1 s t ,  

1982 . 

Proposed 

Present 

I ncrease 

F I GURE 2 - 1 5 

M I NES ITE POWER STAT I ST I C S  

TOTAL CONNECTED 
HP 

46 , 470 

30 , 006 

1 6 , 464 

MAX IMUM DEMAND 
( MW ) 

2 5  

1 6  

9 

ENERGY CONSUMPT I ON 
( GW hr/year ) 

1 5 5 

1 00 

5 5  

While N . C . P . C .  w ill p rovide s ome of  this  a d dition al energ y , it will  
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be necess ary to install supplementary electric generating facilitie s 

interconnected with the utility grid to ensure the mainten ance of 

adequate sy stem r e serve capacity . Fa ilure to  provide such a plant 

would inc rease t he risk of power s hortages to Cyprus Anvil thereby 

j eop ardizing the continuity of production at planned levels . 

For thi s purpose , it w a s  a s sumed t hat one generating unit would be  

located in close proximity to t he concentrator to  p rovi de normal 

system reserve a nd long term emergency power supply . It was  

furth e r  a s sumed that two ge ner ating unit s would b e  installed 

adj acent to the existing N . C .  P .  C .  power plant in Faro . The total 

cost of  these facilities , the t ransmission line  and t ransformers will 

be  $ 1 2 . 0  million . 

The N . C .  P .  C .  propo se t o  install an a d ditional h y droelectric turbine 

in the Whitehorse plant to be on line by mid 1 983 . Further the 

Commiss ion has initiated s tudies to evaluate potential sites for 

small  hydroele ctric developments in t he Yukon , some of which are 

within a 150 k ilometre r adius of  F a ro .  As the se s tudies proceed and 

system load forecasts  are refined , the required power generating 

c apab i lities will be  consta ntly review e d  to examine t he pos sib i lity 

of re ducing the s ize of the proposed plant at Faro and the premium 

to be paid for diesel electric energ y .  
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2 . 8 ENVI RONMENTAL CONSI D E RAT I ON S  

New tailings impoundment facilities  will b e  r e quired to a ccommodate 

t he increased total tonnage s of finer  tailings ,  and to  provide 

a d di tional time for water clarific ation . D ykes , creek diver s ion 

c anal s  and related s tructures will be d e sig ned to  ensure comp liance 

with all regulatory requirements .  Capital cost of  the  n ew facilities 

will be $12 . 0 m i llion . 

The modifie d mill f lowsheet depends upon t he intern al recirculation 

of certain process  w a ters to maintain fresh  water consumption at 

current level s while ope rating t he flotation c ircuit at lower p ulp 

densitie s . The use of t h i s  r ecycle d w a te r  represents one of the first  

s tep s in a long term strategy desig ned to  minimize the  u s e  of  fresh  

w a te r .  

Base line s tudies h ave commenced to  monitor the indige nous flora , 

fauna , fish  populations and w a te r  qualities  in  t hose areas most 

likely to  be affected by future mine developments .  P rogr am s  will be 

established to  reduce to  an absolute minimum any detrimental 

imp act future m ining activities  may imp art to the n atural 

e nvir onment . 

Building desig n , mechanical layout s a nd e quipment selections were 

conducted with a v iew to  impr oving the working environment within 



-38-

the modifie d mill by reducing s p illage and minimizing a ir a nd noise 

pollution . By so doing , the Comp any has the opportunity to 

demonstrate its sincere interest in the health a nd welfare of its 

e mp loyees which will b e  reflected in improve d morale . 
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2 . 9  OUTLOOK FOR L EAD AND Z I NC 

2 . 9 1  L EAD 

After four con secutive years of  declining s tatistical b al ances 

for lead metal , recent s tati stics  indicate the world le ad market 

will move into a s mall surp lus position in  1 980 . The primary 

explanation for this lies in  the major decline to date of the 

North American automobi le m arket which affects the demand for 

s torage b atteries , the most important e nd-use  of lead metal . 

P rices in 1979 were dram atically improved but mine production 

incre a sed only s lightly s ince long le ad times a re required 

before production c an actually respond to improved market 

conditions . 

I n  1980 the first major lead mine in ten years  h a s  come on 

stream - the Aggeneys Mine in South Africa producing about 

90 , 000 tonnes of  le ad in concentrate a nnually . The ability of 

the le ad s melting industry in  E u rope to cover it s c oncentrate 

needs over the n ext s ix months has b ee n  somewhat  relieved b y  

t h e  arrival of these concentrates some four o r  five months 

ahead of the o riginal schedule . P roduction a nd milling 

problems c o ntinue t o  restrict mine output at Azn acollar ( Sp ain ) 

and Woodlawn ( Australia ) .  However , a concern over long term 

lead s upply a ri se s  from the fact that les s  than one third of all 
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le ad is mined from le ad ores while proj ected developments 

indicate a continue d preponderance of zinc in combined 

ore bodies . 

Secondary recovery is  more important in le a d  than for a ny 

oth e r  metal , contributing a bout 38% of feed to  refineries .  

Howe ver , secondary smelters in  industrialized n ations face 

s trict environmental regulations which r aise the break-even 

prices needed to sustain p roduction ; moreover , the s upply of 

scrap lead is  quite unpredictable . The current scrap shortage 

in E urope illustrates  how quickly inventorie s in one reg ion can 

b e  depleted by high p rices , how quickly scrap metal c a n  flow 

to the s hortage area , ( in t hi s  c ase  from the U . S . ) ,  and how a t  

t h e  s ame t i m e  we akening b attery demand can c re ate  conditions 

for furthe r  m arket imbal ance . 

Foreca st s  of  le ad consumption v ary but e ven a conservative 

growth t rend r ate of 2 . 0% from 1979 levels with adjustments for 

the s lowdown in  1980 m a intain t he s upply/demand b al ance in a 

reasonably b al a nced s tate . M ajor  mine additions a s  occur in 

1980 and 1983 are quickly absorbe d .  The long run supply curve 

for lead can be expected to  p ar allel the costs of  b ringing new 

production on stream g iven : 

a )  Declining grades in existing ore bodies . 
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b )  The decre asing r atio of le ad t o  zinc in a nticipated 

combined orebodies ,  which are likely to be develope d in 

t he future . 

c )  The  costs  o f  comp lying with strict e nvironmental regula­

tions affecting both prim ary and secondary producers o f  

meta l .  

2 . 92 Z I NC 

I n  t he last two years some m ajor  a dj u s tments  h ave occurred in 

t he zinc industry which , b arring a severe a nd prolonge d 

recession in 1980 , should provide t he foundations for a mo re 

profitable future for producers o f  b oth concentr ates a nd metal . 

1978 : 

1979 : 

Mine production declined by 2 . 0% from the h i storical 

high of 1977 ; metal production remained vir tually 

constant . Since consumption rose dramatically by 

about 

large 

7.  7% from the previous year , an  extremely 

adjustment to metal inventories took place , 

c lose t o  a 400 , 000 tonnes decline . 

Mine production declined slightly while metal p roduc­

tion j umped by 10 . 3% .  Consumption of metal still 
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m anage d a 2 . 4% increase over 1978 . Accordingly , 

there occurred a s ub sta ntial drawdown o n  zinc metal 

in concentrate inventorie s o f  about 330 , 000 tonnes . 

Not surprisingly , a zinc concentrate s hortage h a s  emerged 

e arly in 1980 . P roduction of  b oth m et al and concentrate s  so far 

t hi s  year is  lower than many industry observers had origi n ally 

estimated . Demand for metal should remain s luggish a s  the 

U n it e d  St ates moves into reces sion . 

The full imp act of the concentrate s ho rtage will begin  to  be 

widely felt in 1981  as t he we stern e conomies begin to  recove r  

a n d  t h e  demand for zinc a s su mes a 2 . 0% g rowth t rend . A s  

smelters t r y  t o  increa s e  c ap acit y  utilization by incre asing 

production they will be s everely constrained by the s hortage of 

zinc concentrates . The price of zinc will have to  rise in 

response t o  these forces a nd such movement will be encour aged 

by the cost of energy and currency excha nge pre s sures  

experienced b y  existing smelters in Japan a nd E urope . 

R i sing concentr ate a nd metal prices , security of concentr ate 

supplies a nd relatively lower energy costs will benefit 

i ntegr ated Canadian zinc producers o ve r  the n ext five years . 
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2 . 10 F I NANC IAL ANALY S I S  

T h e  fin ancial analyses a re b ased o n  a comp arison of  c a s h  flows 

generated by proces sing the reserves outlined in the current 

o pe rating plan with those r ealized by milling the Vangorda P lateau 

ores concurrently with those from the F a ro p it .  These cash flows 

exclude dividends , exploration expenditures a nd interest oth e r  than 

1980 commitments and continuing interest on hou s in g  mortg ag e s . The 

cash flows do provide for t hose  capital costs require d for the 

existing mining prog r am s  and the cost of routine equipment 

replacements . 

A number of development cases  w e re examined ,  varying the time and 

s e quence of p it operations ( Section 5 ) . The most  attractive case , 

identifie d a s  4B-V requires that the mill modifications b e  completed 

by 1 982 . Va ngorda o re would b e  s up plied to the mill  from 1985 to 

l ate 1988 with ore from the F a ro p it in equal p roportions .  When 

exhauste d the Vangorda o re ,  would be replaced by materi al f rom the 

Grum in 1 988 . 

The  b asic a s sumptions used in the construction o f  these cases a re : 

a )  Open p it reserves of the Vangorda P lateau deposits a re a s  

s hown in  Figure 2-2 . 
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b )  The capital expenditures shown i n  Figure 2-1 8  are b ased 

on January 1 980 dollars . 

c )  Ore s from all sources a re comp atible for milling in a ny 

g iven ratio without a dv er s e  effects o n  the metallurgical 

performa nce . 

d )  Mining costs are b ased on experience with the Faro 

ope ration . Contract pre-production stripping costs for the 

Vangorda deposit a re b ased on the  results of a n  

i n dependent s tu dy . P re-p roduction stripp ing unit costs for 

the Grum deposit a re b ased u pon experience . 

e )  Milling costs will increase  by about ten percent due 

principally to increased s teel consumption . Power costs 

h ave been increa s e d  to reflect the high price of die sel 

gener ated powe r .  

f )  Transportation t o  tidewa te r  and termin al costs are at  

present level s . 

g )  Ocean freight costs  will be a s  follows : 



To Japan 

To Europe 

-45-

F IGURE 2 - 1 6  

OCEAN FREI GHT RATES U . S .  $/tonne 

1 980 

20 . 50 

39 . 50 

1 98 1  

22 . 00 

40 . 00 

1 982 AND ONWARD 

22 . 00 

40 . 00 

h )  All concentrate will be sold at  treatment charg e s  at  

c urrent level s under Jap anese a nd Europe an concentr ate 

s ales c ontracts . 

i )  The price a nd exch ange a s su mptions shown below are 

expressed in 1980 dollar s . 

FIGURE 2-1 7 

METAL PR I CE AND EXCHANGE RATE ASSUMPTIONS 

1 980 1 98 1  1 982 AND ONWARD 

I 39 . 23 44 . 0  50 . 0  
I 
I 43 . 0  42 . 5  42 . 5  
I 
I 24 . 00 20 . 00 20 . 00 
I 
I 456 .00 400 . 00 400 . 00 

I 

I l. 1 24 1 . 050  1 . 025  

I 

j )  No residual value s for either plant or e quipment h ave 

been included in these calculations . 
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k )  I n  t he opinion o f  the comp any ' s  tax counsel , each of the 

Grum and Vangorda d eposits will constitute a "new mine" 

and all expenditu res b eing considere d , with t he pos sib le 

exception of  the t ailings dam , will be s ub j ect  to the fast  

write-off provi sion s for new mines ( 100% ) . 

With t he exception of  r ailway t rack and related prope rty , 

and possibly the t ailings dam , all expenditures will also 

qualify for e arned deple tion ( 33 . 3% ) . The company is 

seeking an adv ance t ax ruling from the Dep artment of 

National Revenue confirming the opinion of counsel . 

As in a ny a n alysis of  this  n ature t he mo st subj ective area and also 

the area of greatest  imp act is  that of metal prices . Sens itivities  

h ave b een c alculated a nd the r e sult s  tabulated in section 10 of this  

report and illustrated g r aphically in t he P rogram section . These 

indicate that  should e quilib rium prices b e  20% lower for lead a nd 

zinc and 40% lowe r for s ilver a nd gold than those expecte d ,  the 

DCF/ROI is  15 . 5% a s  opposed to 36 . 6% DCF/ROI in the b ase price 

comp ari son . I f  prices are 20% a nd 40% respectively , higher than 

t hose expected the DCF /ROI i s  45 . 6%.  

Othe r sen sitivitie s were r u n  using e quilib rium prices a s  follow s :  
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Feed g rades + 10% - DCF /ROI  40 . 4% 

- 10% - DCF /ROI 31 . 0% 

Oper ating costs + 10% 32 . 7% 

Capital c osts + 10% 33 . 2% 

F I NANC IAL COMPAR I SONS 

( Values Reporte d a s  $MM )  

CASE 1 CASE 4B-V 
-- --

DC F/ROI 36 . 6  
N . P . V .  at 12  percent 209 . 4  305 . 1  

at 15 percent 1 84 . 6  252 . 0  

Value per Share 

12  percent 27 . 28 39 . 75 
15 percent 24 . 05 32 . 83 

D I FFERENCE 

95 . 7  
67 . 4  

12 . 47 
8 . 78 

T h e  10 year cash flow included in section 10 indicates that 

a s su ming dividends a nd exploration a re continue d at  current levels , 

the o nly year  in  which a nnual c a s h  generation i s  le s s  than 

expenditure is 198 1 . This  deficiency is c overed by cash on hand at 

the end of 1980 . Under the s ame a s su mption , should metal p rices for 

le ad a nd zinc be 10% lower than expected a nd s ilver and gold 20% 

lower than expecte d ,  m aximum yea r  e nd debt ( 1981 )  would be in the 

order of $35 , 000 , 000 , well within t he company ' s  borrowing paten-

tial . 



FIGURE 2 - 1 8  

CAPITAL EXPENDITURES 

VAN GORDA PLATEAU DEVELOPt•lENT : CASE 48-V 

( IN CONSTANT JANUARY 1 980 $DOD ' s )  

I I I 
1980 1981 1 982 1983 1 984 I 1985 1986 I 1 987 1 988 1989 1990 1991 1 992 1993 1994 1 995 I TOTAL I I I 

I VANGORDA PLATEAU I I I I DEVECOPMENI I I I I I 
I Mi l l  Mod i fi c at i on s  1 8 . 970 14 . 41 1  I I I 33 . 381 
I Power P l ant 4 . 610 6 . 390 1 . 000 I I I 12 . 000 
I T a i l i ng s  Dam 4 . 420 7 . 580 I I I 12 . 000 
I Ore Hau l age 17. 1 50 1 7 . 150 I I I 34 .300 
I Mi ne Equi pment 10 . 585 I 5 . 120 I I 1 5 . 705 
I M i n e  Faci l i ti e s  6 . 5 1 5  I I I 6 . 51 5  I Townsi te 5 . 000 2 . 000 I I I 7 . 000 
I Pre-Product i on I I I I Strippi ng 4 . 000 I 2 . 5 20 7 .  l l l  I 12 .050 I 7 . 500 33 . 1 81 
I Other 1 . 86 1  I I I 1 . 861 I I I I I ,_ CJO 
I I 

I ANNUAL TOTALS 29 . 861 33 . 381 17. 1 50 I 41 . 2 50 I 7 . 641 I 7 .  l l l  1 1 2 .050 I 7 . 500 1 1 5 5 . 943 I I CUMULATIVE TOTALS 2 9 . 861 63 . 242 63 . 242 80 .392 1 121 . 642 1 1 29 . 283 1 136 . 394 1 248 . 444 1155 . 944 I I I I I I I I 
I CAPITAL BUDGET I I I I I I ESCIICIII ED FOR I I I I I I INFLAIION I I I I I 
I I I I I I I Annual 32 . 1 00 41 . 267 2 5 . 656 I 67 . 856 1 1 3 . 830 I 14 . 1 5 1 1 26 .390 I l B . 075 
I Cumul ative 32 . 1 00 73 . 367 73 . 367 99 . 023 1 16 6 . 879 1 180. 709 1 1 94 . 860 1 221 . 2 50 1 239 .325  
I I I I I I I ESCALATION FACTOR I I I I I I I I I I I I Annua l 7 . 5  1 5 . 0  1 0 . 0  1 0 . 0  I 1 0 . 0  I 1 0 . 0  I 1 0 . 0  I 1 0 . 0  I 1 0 . 0  
I Cumu l ati ve 1 . 236 l .  36 1 . 496 I l . 645 I 1 . 81 I 1 . 99 I 2 . 1 9  I 2 . 41 
I I I I I I I CONTINUING CAPITAL I I I I I I I I I I 

Present Mi n i ng P l an 17. 265 6 . 475 2 . 1 00 2 . 000 I 2 . 000 I 2 . 000 I 2 . 000 I 1 . 000 I 34 . 840 I I I 
Devel opment P l an 1 . 000 I 1 . 000 I 1 . 000 I 1 . 000 I 2 . 000 I 3 . 000 3 . 000 3 . 000 3 . 000 2 . 000 1 . 000 1 . 000 l . 000 23 . 000 I I I I I 



F I GURE 2-19 

VANGORDA PLATEAU DEVELOPMENT 

CASE 4B-V PRODUCTION STATISTICS 

I I I I I I 
TOTAL MINE  PRODUCTION FEED GRADE ! LEAD CON C .  I LEAD ! Z INC CCNC . I Z I NC ! CONCENTRATE PRODUCTION PAYABLE METAL PRODUCTION 

YEAR W1STE I ORE LEAD % I Z INC % I GRADE I RECOVERY I GRADE I RECOVERY I LEAD I Z I NC LEAD I Z I NC I S I LVER I GOLD 
(M 000) I ( 000 tonnes ) I I % Pb I % I % Zn % I ( DMT) I ( DMT)  (000/ l b s )  I ( 000/l b s )  I ( 000/oz ) I ( oz . ) I I I I I I I I I I 

1980 9 , 10 2  I 3 , 322 2 . 83 4 . 4 1  58 . 23 77. 70 50 . 53 80.39 1 14 ,713 2 1 3 , 968 1 57 , 155 I 239 , 6 93 2 , 546 I 3 , 044 
1 98 1  1 0 , 872 I 3 , 404 3 . 00 5 . 18 6 1 . 00 84 . 0 0  50 . 40 80 . 00 130 , 296 260 , 440 178 , 566 I 260 , 060 1 , 907 I 
1982 10 , 0 22 I 3 , 404 2 . 60 4 . 65 61 . 64 83 .39  51 . 60 81 . 89 119 , 733 251  , 202 1 54 , 572 I 241 , 457 1 ,  700 I 
1 983 8 , 268 I 3 , 404 3 . 40 4 . 80 67. 00 87. 50 53 . 50 88 . 50 1 5 1 , 148 270 , 284 2 1 2 , 095 I 270 , 971 3 , 030 I 
1984 7 , 560 I 3 , 404 3 . 50 4 . 80 67 . 00 87. 50 53 . 50 88 . 5 0  1 5 5 , 593 270 , 284 2 1 8 ,333 I 270 , 971 3 , 459 I 
1985 4 , 400 I 3 ,402 3 . 1 3 4 . 56 56 .77 83 .36 53 .14 82 .30 156 ,096 240 , 226 185 , 426 I 239 ,086 2 , 862 I 18 , 685 
1986 4 , 300 I 3 , 402 3 . 22 4 . 48 56 . 57 83 . 2 7  53 . 1 5  82 . 40 1 60 , 995 236 , 009 1 90 , 526 I 234 , 92 1  2 , 948 I 19 , 539 
1 987 1 , 333 I 3 , 402 3 . 18 4 . 43 56 . 66 83 . 31 53 . 1 5 82 . 46 1 58 , 818 233 , 529 188 , 2 59 I 232 , 471 2 , 835 I 19 , 1 60 
1988 2 , 400 I 3 , 402 3 . 1 4  4 . 46 5 9 . 39 83 . 3 5  53 . 75 84 . 1 1  1 49 , 752 237 , 4 1 6  186 , 250 I 239 , 1 1 5 3 , 067 I 14,303 I 1989 4 , 800 I 3 , 402 3 . 1 6  5 . 1 5  63 . 07 85 .32  54 .31  85 . 40 142 , 034 275 , 505 1 87 , 602 I 280 , 390 3 , 169 I 8 ,756 <--
1 990 4 , 700 I 3 , 402 2 . 87 4 . 69 63 . 38 83 . 66 5 4 . 2 5  85 . 64 1 28, 653 2 51 ,889 1 70 ,787 I 256 , 050 2 , 59 1  I 7 , 699 '-!) I 
1991 4 , 383 I 3 , 402 2 . 85 4 . 6 5  63 . 29 83 . 56 5 4 . 26 85 . 60 1 27 , 792 249 ,332 16 9 , 380 I 254 ,394 2 , 406 I 7 , 830 
1 992 4 , 000 I 3 . 402 2 . 92 4 . 78 63 . 2 0  83 . 47 54 . 28 85 . 53 131 , 1 94 256 , 263 1 73 , 655  I 260 , 637 2 , 485 I 8 , 099 
1993 4 , 000 I 2 , 6 1 3  2 .  77 4. 72 61 .74 81  .89 54 . 54 84 . 59 95 , 943 1 91 , 292 1 24 ,057 I 1 95 , 501  1 , 916 I 8 ,276 
1 994 4 , 000 I 1 ,  701 3 . 1 5  4 . 84 60 . 00 80 . 00 5 5 . 00 83 . 00 71 , 442 124 , 241  89 , 776 I 1 28 , 049 1 , 636 I 7 , 74 1  
1995 2 , 500 I 1 ,  701 2 . 81 4 . 5 1 60 . 00 80 . 0 0  5 5 . 00 83 . 00 63 , 731 1 1 5 , 770 80 , 086 I 119 , 318 1 , 459 I 6 , 906 
1996 2 , 500 I 1 , 701 2 . 78 4 . 50 60 . 00 80. 00 5 5 . 00 83 .00  63 , 050 1 1 5 , 5 1 3  79 , 231 I 1 1 9 , 054 1 , 444 I 6 , 832 
1 997 581 I 1 , 306 2 . 75 4 . 50 60 . 00 80 . 00 5 5 . 00 83 . 00 47 , 887 88 , 689 6 4 , 2 28 I 96 , 095 1 , 170 I 5 , 447 I I I 

N . B .  Bul k producti on wi l l  b e  34, 724 DMT and 3 5 , 000 DMT i n  1980 & 1981 respect i v e l y .  
Thereafter no bul k  concentrate wi l l  be produce d .  
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3 ;  1 R EV I EW OF EXPLORAT I ON AND DEVELOP MENT 1973-1976 . 

The Grum deposit w a s  d i scovered in 1973 by the late Dr . Aaro Aho 

of the A .  E . X .  Syndicate while d ri lling a b ro a d  a rea of  high Turam 

response a nd a coincident g r avity a nom aly in the general area of  

the  Champ Deposit . 

A . E . X .  Syndicate d ri lle d 16 hole s totalling 4 , 000 metres to July 1974 

when Kerr Addiso n  Mines L imited a s sumed control of the proj ect a nd 

drille d a further 13 , 000 metre s of surface diamond drill hole s 

spaced 60 metres a part o n  section l ines 120 m etres a part . Thi s work 

indica ted a deposit 1 ,  680 metres long a nd 366 metres wide b etween 

sections 62W a nd 88\IJ . 

Upon completion of this  initial  d ri lling ph ase , an  extensive 

unde rg round development program wa s initiated . The deposit w a s  

explored by means o f  an 800 m etre decline o n  a 16 percent g r a d e .  

Two r amp s ,  120 metres a part , w e r e  d riven a long t h e  plunge o f  the 

mineral ization with connecting cros s cuts at 120 metre interval s .  

Ring drilling in the plane of the geologic sections w a s  conducted 

from the r am p s  a t  60 metre intervals .  The progr am included 2 ,  900 

metre s of openings a nd 15 , 000 m etres of diamond dri lling .  

Concurrent with the underg round development , a furthe r  24 , 000 
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metre s o f  surfa ce diamond drilling was  c arried out to c omp le te t h e  

g r i d  a t  6 0  metre s pacing on lines 60 metres a p a rt from section 60W 

to 88W . Fill-in hole s at 30 metre s pacing we re also drille d on 

sections 64W a nd 68W ( Figure 3-7 ) . 
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3 . 2  GEOLOGY 

Both the Grum a nd Vangorda deposit s occupy s imilar positions 

within the reg ion al stratigr aphy of the Anvil Range . The s ection i s  

generally dominated b y  calcareous chlorite a nd chlorite-sericite 

phyllites in the h anging wall , a nd non-calcareous biotite-s e ricite  

phyllites and biotite-g a rnet-staurolite s ch i sts  in the footwall . It  

a ppe ars that the amphib olite facie s footwall sequence is sep arated 

from the h anging wall green s ch i st facie s by a low a ngle thrust 

fault at the b ase of the s ulphide horizon . The s u lphide h orizons a re 

c losely a s sociated with graphitic phyllite . 

The s u lphide horizons a nd e nclosing rock unit s h ave b een subj ected 

to at le ast four periods of p la stic deformation . The main s tructure 

controlling the di stribution of rock type is  a North-We sterly 

plunging series of more or le s s  concentric " S" shaped recumbent 

folds . Thi s folding wa s a ccomp anie d  by a pervasive axial p lane 

foliation which in tur n  has b ee n  kink folded a nd gently warp e d  into 

broad synforms a nd anti forms . The deposit has been further 

comp licated by North E ast s triking high angle fault s which cut  a ll 

structures e xcept the footwall thrust fault . 

Though the sulphide horizo n  stratigr aphy is  comp licated by 

overturned folds ,  two b asic horizons generally predomin ate . The  
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uppe r  horizon consists o f  m a s sive pyritic s ulph i des , v ariably b ase 

metal b earing a nd v ariably b aritic . The lower horizon consists of 

p yritic quartzites , b anded or foliated a nd gener ally deficient in 

b ase metal s .  
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3 . 3  THE DEVELOP MENT OF GEOLOG I CAL RESERVES 

3 . 3 1 THE CONST RUCT I ON OF GEOLOG I CAL SECT I ONS 

Geological 

scale b y  

development 

sections a nd plans were constructed on a 1 : 500 

p lotting data obtained from the underground 

a nd the diamond drilling result s .  Since t he 

deposit is both s tr ataform a nd stratabound it w a s  pos sib le to  

t reat  the mineral ized zones a s  rock types when constructing 

geological sections .  Geological p lans were constructed from the 

s ections a t  9 metre intervals c orresponding to the mine levels . 

Simp lified geological longitu din al and cros s sections are 

s hown in Figures 3-1 a nd 3-2 respectively .  E quivalent 

s ections of the F a ro deposit a re s hown in Figure 3-3 and 3-4 

to demonstrate t he relative s tructural c omplexity of the Grum 

deposit . 

3 . 32 THE D EVELOP MENT OF THE K E R R  ADD I SON TONNAGE 

AND GRADE MODEL 

Cyprus Anvil h as begun t o  re-log the original diamond drill 

c ore a nd extend the a s s ay a nd lit hological data to a llow the 

construction of  an independent ton n age a nd gr ade model . I n  

v iew of the time r equire d  t o  c omplete this  project h oweve r ,  the 

Kerr A d di so n  model was  use d  as a b asis  for this evaluation . 
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The origin al ass aying progr am wa s limited to the determina­

tion of  le ad , zinc a nd silver v alues contained only in s amp le s  

obtained from sulphide horizon lithologies . All other intervals 

which included many thin b and s of le ss  than 3 metre s in 

t hicknes s a nd consisting of internal phyllite wa ste were 

design ated "Not Ass ayed" . 

A three dimen sion al block grid was  e stablished based upon 

unit b lock dimensions , 9 . 0 metres b ench height b y  15 . 0  metres 

width on easting by 15 . 0  metre s width on northing . Those 

blocks  that were intersecte d by drill hole s were desig n ated 

actu al value blocks a nd were a s sig ned miner al values b ased 

u pon the weighted average a s s ay s  of  the s amples within the 

block . "Not Ass ayed" intersections were ig nore d when actual 

block values were determined ,  on the a ssumption that 

s elective mining practice a nd effective ore control would 

minimize mining dilution . A minimum s ample le ngth of 0 . 4  

metre s was  a pplied t o  all  c alculation s . Block s  containing le s s  

t h a n  the minimum s amp le length o f  sulphide mineralization 

we re ignore d .  

The geology of the Grum Deposit w a s  represented by three 

" rock "  types in the comp uter model ; m as s ive s ulphides inclu­

ding b aritic fa cie s , quartz sulphide s ,  and overburden . The 
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complex geometry of the d eposit required a 5 metre by 5 metre 

by 9 metre block size to define t he geology . Geologic bench 

p la n s  were used to e nter the " rock " codes . 

Having established a s s ay data and designated rock types for 

the s malle r blocks ,  interpolative technique s were applied to 

determine t he ore grades  a nd ton n age factors to be applied to 

the larger u nit b lock . Thi s information w a s  then t ra nsferred 

to the M I NTEC comp uterized systems currently in use by 

Cypru s Anvil . The following v alues were a s s ig ned for e ach 

unit b lock : 

1 .  Lead content ( % )  

2 .  Z inc content ( % )  

3 .  Silver content ( g/tonne ) 

4 .  The n umber of 5 metre m a s s ive s ulphide b lock s  

5 . The n umber of 5 metre quartzitic s ulphide b lock s . 

6 . Combined le ad a nd zinc content ( % )  

7 .  P roportion of  u nit b lock b eneath topog r aphy ( % )  

8 .  Unit b lock weight ( tonnes ) 

Lead , zinc and s ilver v alue s were derived b y  averaging the 

v al ue s  o f  the s malle r 5 metre b lock s  within the 1 5 metre unit 

b lock . Since the s pecific gr avities o f  the m a s s ive s ulphides  
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a nd quartzitic sulphides  were s ignificantly different ( 4 . 10 

and 3 . 1 8  respectively )  the block tonnage w a s  c alculated on a 

weighted average b asis , dependent upon the relative occur-

renee of e ach rock type within the block . 

3 . 33 GEOLOG I CAL RESERVES 

The following geological reserves were calcul ate d for the Grum 

Deposit b etween sections 62W and 86W : 

F I GURE 3 - 5  

GRUM GEOLOG I CAL RESERVES 

CUT- OFF GRADE 4 . 0% 4 . 5% 5 . 0 %  
( Pb + Zn ) %  

Tonnage ( OOO ' s  tonnes ) 2 7 , 6 50 2 5 , 233 22 , 945 

Lead ( %  Pb ) 3 .  l 3 . 3  3 . 4  
Z i nc ( %  Zn ) 4 . 9  5 .  l 5 . 3  
Si l ver ( Ag g/tonne ) 4 7 . 9  50 . 0  52 . 0  
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3 . 4  THE P LANN I NG OF THE GRUM P I T 

An " ultimate economic p it"  w a s  constructed b ased upon a nticipated 

metal p rices , metallurg ical p e r formance , operating costs a nd the pit 

slope a ngle s .  U s ing these v alues a t hree phase ultimate p it w a s  

desig ned by the applic ation of t h e  conventional "moving cone" 

technique . This inter-active approach calculates the n et v alue of a 

c one orig in ating at  a s pecified b ase  b lock a nd expanding upward to 

the s urface at  a g iven p it slope . Those cones that generated a 

positive n et v alue w e re design ated "mineable " . The " ultimate pit" 

therefore represents the s um of all those cones that yield a positive 

n et v alue and a re "mineab le " .  Through the j u dicious selection of 

the b ase blocks ,  the pit mining program wa s develope d into a s e ries 

of  nine s e quential mining phases . The application of  this  comp ute­

rized prog r am at  pre-determined cut-off grades  produce d the 

undiluted mining reserves for e ach of the n ine ph ases . 

3 . 41 ANNUAL P RODUCT I ON SCHEDULES 

Based upon the required production rate of  4 , 660 tonnes of  ore 

per day , the a nnual p roduction schedule w a s  derived u s in g  a 

n ine phase , mine development program and comp uting phase 

inventories b y  bench . Total pre-production volumes were 

estimated to be 12  million cubic metre s . 
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Due t o  the complex geological o re/wa ste contacts the v alues o f  

lead , zinc a nd s i lver were adjusted downward by 6 percent 

throughout the life of the open p it to reflect mining dilution . 

The figure 3-6 b elow t abulates the forecast a nnu al p roduction 

s tati stics by year  at two discrete cut-off grade s . 

FfGURE 3-6 

GRUM ANNUAL PRODUCTrON SCHEDULE 

A. Cut-off grade 4 . 0% 

I YEAR 1 0  TOTAL I I Waste (ODD ' s  m3 ) I 4010 1 401 0 1 4010 I 4010 I 4010 I 4010 I 4010 I 401 0  I I I I I I I I 2001 34,08
.
1 

I Ore ( 000 ' s tonnes)  I 1 701 1 1 701 I 1 701 I 1 701 I 1 701 I 1 701 I 1 701 I 1 701 I 1 70 1  274 1 5 , 583 I I I I I I I I I I Lead (% Pb) I 3. g I 2 . 9  I 2 .  9 I 3 . 1  I 3 . 3  I 3 . 2  I 2 . 8  I 2 .  7 I I I I I I I I I I Z i nc (% Zn ) I 6 .4 I 4. g I 4 . 8  I 5 . 0  I 5 . 4  I 5 . 0  I 4 . 5  I 4 . 4  

I I 2 . 8  2 . 9  3 . 1  I I 4 . 5  4 .  7 5 . 0  I I I I I I I I I I S i l ver (Ag g/tonne) I 58.5  I 4 5 . 3  I 44 . 8  I 46 . 5  I 50.4  I 48 .5  I 42.6  I 42 . 1  
I I 44 . 1  46 . 3  4 7 . 0  I I I I I I I I I I Gold (Au g/tonne) I I I I I I I I I I I I 
I I N/A 
I 

N/A: Not avai l able at thi s  time. 

B. Cut-off grade 4 . 5% 

I YEAR I 8 I TOTAL 

I I I 
I I Waste (ODD ' s  m3 ) I 4300 I 4300 I 4300 I 4300 I 4300 I 4300 I 4300 4300 34, 400 

I I I I I I I I 
I Ore (OOO ' s tonnes ) I 1 101  I 1 701  I 1701  I 1 701  I 1 701  I 1 701  I 1 701  1 7 0 1  1 70 1  1 4 ,679 

I I I I I I I I 
I Lead ( %  Pb)  I 4 . 0  I 3 . 0  I 3 . 1  I 3 . 2  I 3 . 3  I 3 . 1  I 2 . 8  2 . 8  2 . 9  3 . 1  

I I I I I I I I I Z i nc (% Zn ) I 6 .  5 I 5 . 1  I 5 . 0  I 5 .  3 5 . 4  I 5 . 0  I 4 . 6  
I I I I I I I I I Si l ver ( Ag g/tonne) I 5 9 . 3  I 46 . 7  I 4 6 . 4  I 4 8 . 8  I 5 0 . 9  I 4 7 . 9  I 4 3 . 9  

I I I I I I I I 
I Go l d  ( A u  g/tonne) I I I 
I I I I 

4 . 5  4 . 8  5 . 1  

4 3 . 8  4 7 . 4  4 8 . 4  

N/A 

N/A : Not a va i l a b l e  at thi s  time. 
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3 . 5  T H E  OP ERAT I ON OF T HE GRUM P I T 

The mine operating strateg ies a nd b u dgets were b ased , p artially on 

the com p uterized mine model s . In a d dition the m any s imilarities 

b etween the Faro mine a nd the proposed Grum p it ,  permitted 

v aluable experience to b e  integr a  ted into the a nalysis . The first 

phase  of an extensive geotechnical stu dy of the deposit and hos t  

rocks w a s  completed to predict p it w a l l  angle s and explore t h e  

sub-surfa ce w a ter conditions .  A l imited a mount of sei smic work w a s  

a l so conducted t o  more cle arly define t h e  overburden/wa ste rock 

contact a nd determine t he extent a nd continuity  of perma frost in the 

overbur den . 

Based  on this  information , and the r esult s  of the m a ny engineering 

studies performed by Kerr Addi son , the  production plans , c ap it al 

requirements a nd oper ating budgets were develope d .  This  informa­

tion i s  su fficie ntly accurate to permit a meaningful evaluation o f  

t h e  prel iminary development plans . These plans will be s ub j ect to 

ch ange a s  on-going detaile d engineering stu dies proceed .  The 

present phase development design of the Grum p it is  shown in  

Figure 3-7 in rel ation to the  origin al diamond drill p attern . 

I n  the present plan the 12 million c ubic metre s o f  pre-production 

overburden s tripp ing will be removed by a contractor to minimize 
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s hort term ma npower pe aks a nd the a ttenda nt problems e ncountered 

in a ccommodating emp loyees . The s tripping contractor will p rovide 

camp accommodation for his workers . 

The costs of  this  overburden stripping were estimated by Wright 

Engineers L imited , December 1979 . Mining e quipment selection was 

b ased upon the production c riteri a as shown and wa s chosen when 

p racticable to duplicate equipment that i s  pres ently providing 

s ati sfactory service at  the F a ro p it .  

F I GURE 3 -8 

EQU I PMENT P ERFORMANC E C R I TERIA  

ITEM 

Shovel P & H 2 1 00 or  e q u i v a l ent 

Dri l l  E l ectri c M4 or e qu i va l ent 

Loader LBOO i n  o re or e q u i v a l ent 

in waste 

PERFORMANCE 

3 , 000 , 000 m
3

/year 

1 0 , 000 m
3

/ s h i ft 

1 48 m
3

/hour 

281 m
3

/ hour 

Haulage of the ore a nd wa ste will be accomp lished usin g  electric 

wheel trucks similar to those currently in service . 

Suitable wa ste d ump s ites  were s elected following deep hole drilling 

and some geotechnical evaluations o f  the potentia l  sites . 

The loc al mine infrastructure w a s  predicated upon the number of 
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e mp loyees and types of e quipment s che duled to work at the 

Va ngorda P l ateau open p it minesites . The capital p rovides for the 

s hops , offices ,  ware house a nd a ncillary facilities deeme d nece s s ary 

to support a n  efficie nt mining ope ration , while reflecting the 

a vailability of existing support services at the Faro minesite . 

Operating costs in general were b ased upon current e xperience in 

the F a ro p it .  

The s tu dy a s sumed that  a de quate supplies of  fresh water could only 

be s up p lied by pump ing from a well located near Vangorda Creek . 

Powe r will b e  s up plied by a "branch" high tension line t aken off 

the m ain t ransmission l ine servicing the existing facilities .  A 

sub-s tation will be located a t  the Grum mine site . 
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4 . 1  H I STOR I CAL R EV I EW 

The Vangorda deposit , discovere d in 1953 by the l ate Mr . Al Kulan , 

w a s  the fir st mineral deposit discovered in the Anvil District . The 

prope rty wa s sub se quently optioned by P rospector ' s  Airways Co . 

Lt d . , a s ubsidiary of Kerr Addi son Mines Ltd . During 1954 and 1955 

the deposit w a s  diamond drille d on a 60 metre center grid pattern 

with fill-in hole s at  30 metre spacing along alternate cros s 

section s .  

A preliminary mining 

Engineering Comp any 

a nd 

Ltd . 

cost s tudy was 

in 1964 . The 

conducted by General 

result s  of this  stu dy 

indicated a probab le mineable ore r e serve of 5 . 6  million tonnes with 

grades of  3 . 0% le ad , 4 . 9% zinc , 50 . 9  g ms/tonne s ilve r , and 0 . 75 

g ms/tonne gold . Thi s data was  based upon a 10  percent mining 

dilution facto r .  
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4 . 2  T H E  1 979 EXP LORAT I ON & DEVELOP MENT P ROGRAM 

Analysis of the earlie r  Vangorda di amond drill data indic ated 

seriou s  deficiencie s in t he identific ation o f  those geologic units  now 

recogn ized a s  c ritical to the understanding . of deposits . in the Anvil 

D i strict . Poor core recoveries ,  in adequate logging technique s ,  

a s s aying inconsistencie s and s amp le deterioration furthe r  compli­

c ated the t a sk . 

Accordingly a re-d ri lling progr am wa s initiated along section s 2E , 

6E , lOE , 1 8 E  and 26E ( Figure 4-4 )  to assess  the reliability of 

orig i n al a s s ay value s ,  evaluate original geological interpretation 

a nd provide s amples of various o re types for metallurgical bench 

testwork . 

The results of thi s re-drilling program , when compared with 

orig inal data c le arly indic ated the n ee d  to extend the r e-drilling 

program to obtain dependable information to construct a geologi­

c ally b as e d  grade a nd tonnage model . 

The extended program p r ovided for the sy stematic drilling of all 

section 2W to 12E inclus ive at  30 metre centres a long sections 60 

metre s a part . Fifty three holes were drille d in an a rea approxi­

m ately 800 metres long ( NW-S E )  by 200 metres wide ( NE-SW ) . 



-70-

All hole s were logged for s tructure a nd lithology ,  and the s u lphide 

b earing lithologies were routinely s ample d  at  1 . 0 to 2 . 0  metre long 

a s s ay interval s selecte d to c orrespond with l ithologic breaks where 

pos sib le . Unit s le ss  than one metre t hick were combined with other 

unit s above or b elow a nd the s amples a s s ayed for lead , zinc , silver 

and coppe r .  Gold , b arium , m ercury , m anganese , pyrite , pyrrhotite , 

and s pecific gravity determinations were added for intervals of  

potential mining width grading more than 3% combined le ad-zinc . 

T h e  d ata ge nerated by the 1979 di amond drill  p rogram wa s used a s  

the b asis  for the development of t h e  tonnage a n d  g rade model , and 

the preliminary mine oper ating plans . Work performed by others 

determined that mineral ized zones b etween sections 14E and 30E 

offered a rel ativel y s mall economic tonnage potential . I n  1979 some 

test dri lling in this  area yielded poor core recoveries when using 

convention al equipment . This zone containing sulphide s ub-outcrops 

will be further e xamined in 1980 . 
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4 . 3  GEOLOGY 

T he Vangorda d eposit lies within t he Anvil Range which is located 

along the s outhwestern margin o f  the Selwyn Fold B a sin , imme di ate­

ly northe ast of  the Tintin a T rench . Reg ion ally stratabound b etween 

lower P a leozoic u nit s ,  the deposit is spati ally rel ated to a 

g r aphitic phyllite t hat occurs a t  a facie s ch ange between calcareous 

phyllites of the Vangorda formation above a nd non-calcareous 

phyllites of  the Mt . Mye formation below . Meta volcanic rocks a re 

r are in the immediate v icinity  of the deposit but  are regionally 

common throughout the Vangorda formation . The deposit has been 

deformed to p roduce large s cale " Z " symmetry folds . The principal 

foliation as observed in o utcrop a nd core is  axial and planar to 

the se fold s . 

The s u lphide horizon consists of  the following principal lithologies 

from top to bottom : 

a )  Sulphide bearing graphitic quartizite , generally pyrite 

rich a nd locally b ase m et al bearing . 

b )  B a rite a nd massive pyritic sulphides , which are b ase 

m etal bearing . 
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4 . 4  THE DEVELOPMENT OF GEOLOG I CAL RESERVES 

4 . 41 THE CONST R UCT I ON OF GEOLOG I CAL SECT I ONS . 

Geological c ros s-sections ,  oriented a t  050° azimuth from t rue 

North a nd looking toward the North West were constructed a t  

1 : 500 scale ( Figure 4-1 ) .  Drill holes were computer plotted in 

t heir deviated position onto t he plan of the s ection . Structur al 

data was  p lotted with reference to  an aver age S2 strike of 

130°azimut h  with dip s to the South West . 

Using the s trataform and stratabound nature of the  deposit a s  

a g uide , a ge ner al ized outline of the horizon w a s  interpreted 

on e ach section . At the m argins of the deposit , the s ulph i de 

limit w a s  extrapolated by one-h alf the dri ll hole s pacing . 

4 . 42 DEVELOPMENT OF THE TONNAGE AND G RADE MODEL 

A three dimen s ional b lock model , p ar allel to  the section g ri d ,  

w a s  developed for the Vangorda deposit . The unit b lock 

dimensions used were 6 . 3  metres b ench heigh t  by 19 . 0  metres 

width on E a stin g by 61 . 0  metres width on Northing . 
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The sulphide horizon outline on the geological sections was  

converted into block data . Blocks were  desig n ated a s  "sul­

phide" when fifty percent or mo re of the b lock w a s  located 

within the sulphide horizon . All other b locks were coded 

" waste" . 

The following v alues were a s signed to each unit b lock : 

1 .  Lead content ( % )  

2 .  Zinc content ( % )  

3 .  Copper content ( % )  

4 . Silver content ( gms/tonne ) 

5 .  Combined le ad a nd zinc content 

6 .  Rock Code 

7 .  Proportion o f  u nit b l ock b eneath topogr aphy ( % )  

8 .  Unit b lock weight ( tonnes ) 

Composite le ad , zinc , coppe r  a nd s ilver v alues over a b ench 

heig ht were calculated from e ach drill hole . For a ll external 

contacts , and for internal contacts where the wa ste thicknes s 

w a s  greater than one-half the b ench height , "not ass ayed" 

intervals were excluded from the composite calculation . I n  
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these cases , a dip proj ection method was  simulated by 

c alculating bench heigh t  composites up or down from the 

contac t .  When this fa ile d  to g ive a composite length greater 

than 3 . 2  metre s ,  no v alue was c alculated for that b ench . 

The composite v alue s were used to interpolate grades  into the 

blocks . I nterpolation was ach ieve d by level , and then by 

section using a s earch di stance along a section of  30 metres . 

Where two or more composites were use d ,  an inverse s quared 

weig hting was  a pplied to the v alues . 

Tonnage for "sulphide " b locks w a s  c alculated a t  4 . 2  tonnes per 

cubic metre , b ased solely on a geological estimate of rock type 

distribution and past experience . 

The topographic surface used in the model was  interpolated 

and extrapolated from drill hole collar elevations 

4 . 43 GEOLOG I CAL R ESERVES 

The following geological reserves were calculated at  varying 

combined le ad-zinc cut-off gr ades : 
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FI GURE 4-2 
VANGORDA GEOLOGI CAL RESERVES 

I CUT -OFF GRADE  
I (Pb + Zn ) 3 . 5% 4 . 0% 4 . 5% 5 . 0% 
I 
I 
I Tonn age ( tonnes DOD ' s )  7 , 090 6 , 75 1  6 , 473 6 , 1 34 
I 
I Lead (% P b )  3 . 4  3 . 5  3 . 6  3 . 7  
I Z i nc (% Zn ) 4 . 5  4 . 6 4 . 7  4 . 8  
I S i l ver ( Ag g/tonne)  49 . 6  50 . 7  5 1 . 7  52 . 8  
I 
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4 . 5  THE P LANN I NG OF T HE VANGORDA P I T  

The prog r am used t o  develop the Vangorda "ultimate economic p it"  

w a s  the s ame a s  that  used for t he Grum pit  analysis . The 

metallurgical perform a nce , ope r ating costs and pit slope a ngle 

criteri a were a dj usted to reflect the differing ope rating a nd 

geotechnical p ar ameters b etween the two deposits .  

4 . 51 ANNUAL P RODUCT I ON SCHEDULES 

U s ing the phase inventories by bench , a production rate of  

4660 tonnes per day , and 934 , 000 cubic meters of  pre-produc­

tion alluvial stripping , o re delivery sche dule s were determined 

and a nnual feed g rades were calculate d .  Since the model b lock 

gr ades do not include any dilution at geological ore-waste 

contacts , these  g rades were s ub se quently adj usted downward to 

allow for m ining dilution . 

Using hi storical data from the Faro Deposit as a g uide , a 

review of the waste/ore contacts to be mined yielded the 

following grade dilution schedule for the Vangorda Deposit . 
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F I GURE 4 - 3  

VANGORDA P I T D I L U T I ON FACTORS 

Y EAR 2 3 4 

Lead -5% -3% -2% -2% 

Z i nc -3% -3% -2% -2% 

S i l ve r  -5%  - 3% -2% -2% 

F IGURE 4-4 

VANGORDA ANNUAL PRODUCT I ON SCHEDULE 

A .  Cut-off grade = 4 . 0% 

I YEAR I 2 3 4 TOTAL 
I I 
I 
I Waste ( GOO ' s  m3 ) 2920 I 2920 6 59 0 6499 
I I 
I Ore ( GOO ' s  tonnes ) 1 70 1  I 1 70 1  1 70 1  1 03 1  6 1 34 
I I 
I L ead ( %  Pb )  3 . 5  I 3 . 6  3 . 6  3 . 2  3 . 5  
I I I Z i nc ( %  Zn ) 4 . 9  I 4 . 8  4 . 7 3 . 6  4 . 6  
I I 
I S i l ver  ( Ag g/tonne }  47 . 3  I 52 . 6  5 3 . 0  46 . 6  50 . 2  
I I 
I Go l d  ( Au g /tonne ) I N/A 
I I 

N/A : Not a va i l ab l e  at th i s  t i me .  
B .  Cut-off grade = 4 . 5% 

I 
I 
I 

3 I Waste ( GOO ' s  m ) 
I 
I Ore ( GOO ' s  tonnes ) 
I 
I Lead (% Pb )  
I 
I Z i nc ( %  Zn } 
I 
I S i l ver  ( Ag g/tonne)  
I 

YEAR 

2920 

1 70 1  

3 . 5  

5 . 0  

4 7 . 5 

2 

I 2920 
I 
I 1 10 1  
I 
I 3 . 6  
I 
I 4 . 8  
I 
I 52 . 7  
I 

3 4 TOTAL 

6 96 0 6536 

1 70 1  877  5 980 

3 . 6  3 . 2 3 . 5  

4 . 7  3 . 7  4 . 6 

53 . 9  47 . 0  50 . 7  
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4 . 6  T H E  OP E RAT I ON OF THE VANGORDA P IT 

The prel iminary mine plan formed the b asis  for pre dicting oper ating 

criteri a ,  c apital expenditures and ope r ating costs . Thoug h detailed 

studies of  this deposit com menced in the Spring of 1979 , the h igh 

quality of the data generated by the closely spaced drilling 

program p rovided a sound b asis for thi s a nalysis - and for the 

n eces s ary continuing detaile d engineering s tudie s . As shown in 

Figure 4-5 the Westerly portion of the deposit to be mined is  

situ ated in the Vangorda Creek Valley and directly beneath the 

creek . P reliminary engineering s tudies were conducted in 1979 to 

desig n an e nvironmentally acceptable diversion ditch to direct the 

creek flow to the west  of the ultimate pit w a l l .  A suitable r outing 

was located by which the flow will be returned to the orig inal 

water course to the South of the ope n p it .  

All mine production e quipment will be s imilar to unit s pre sently in 

service . Waste will be mined primarily by an electric s hovel , 

supplemented a s  re quired by a loader .  A suitable w a ste dump s ite 

was located and teste d by deep hole d ri lling immediately to the 

south of the proposed open p it .  Ore will be mined with a front e nd 

loader a nd tra nsported to the Grum c rushing plant b y  large electric 

wheel truck s . The comp le te cycle t ime for an o re t ruck to be loaded 

at  the bottom of the ultimate pit , to deliver ore to the cru sher and 
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to  return to the ore face w a s  predicte d to be approxim ately 40 

minutes , as suming a maximum r amp grade of 8 percen t . Blast  hole 

drilling will be carried out b y  one electric drill . 

The m echanical shops , offices , ware house facilities and other 

services will be located a dj acent to the Grum open p it in deference 

to  the larger s ize of the Grum deposit . 

Powe r to the pit will b e  s upplie d by a 4160 volt overhead line from 

the m ain sub station located at  the Grum minesite . 



!!: z m 
c m < m r-
� !J'  s: m z -1 
"t1 
r-)> z C/J 



-82-

5 . 1  I N TRODUCT I ON 

I n  o rder to maximize the b enefit s d erived from the acquisition o f  

the Grum a nd Vangorda d eposits a number o f  mine development 

plans were evaluated to select the one which offered the b es t  

s ec u rity o f  ore s up ply a nd t h e  most a ttractive return o n  investment . 

The fin ancial benefit s a ttribute d  to e ach development plan were 

calculated by comparing the cash flow generated by the particular 

plan with that which would result from the imp lementation of  the 

present mining sche dule , which e xcludes Vangorda P lateau ores . 

Any development prog r am to integr ate the ore reserves in the 

Vangorda P l ateau orebodies into the F a ro oper ation and t reat these  

ore s in the existing mill would consist of the following activities : 

A modification of the existing mill in order to p rovide 

a d dition al grinding a nd flotation c ap acity to  treat  the 

Vangorda P lateau ore s . Although miner alogically s imilar to 

the Faro ore , these ores a re s tructur ally different a nd 

require a finer grind in  order to achieve s ati sfactory 

metallurgical recoveries . No increase  in tot a l  throu g hp ut is 

envisaged at  thi s  time . 

Additional tailings di spos al c ap acity . 
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The provision of a d ditional electric power required by the 

increased mill horsepower requirements . 

Construction o f  a d dition al m arried housing accommodation in 

the Town of F aro to improve t he r atio of married to s ingle 

employees in order to promote long term stability of the 

work force . 

P rovi s ion of an o re h au lage s ystem to transport the ore from 

the Vangorda P lateau orebodies to the existing mill , a 

distance of approximately 1 4 kilometers . 

P re-production stripping of the ore bodies . 

Construction of ancillary facilities such a s  a s hop , change 

house , w a re house , and offices . 

Construction of r e quire d  housing facilities in the Town of  

F a ro for a ny a d dition al p ersonnel  require d .  

The se modifications , m ade for the p urpose of milling the Vangorda 

P lateau ore s ,  will enh ance t he metallurgical performance of F a ro 
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ore s ,  thus o ffering a wide v ariety of d evelopment options . 

Having identified those cases  which offered the most favour able 

returns on i nvestment ,  practical considerations were integ r ated into 

the fin al analysis to s elect the r ecommended mine development plan . 
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5 . 2  M I NE D EVELOP MENT CASES 

E ight  mine development cases  were examined a nd a re s chematically 

depicted in Figure 5-1 . These cases were divided into four s eries 

and are b riefly described below . 

SER I ES 1 :  

T hi s  series considered only Faro p it ores a nd made no p rovis ion for 

the mining of the recently acquired Vangorda P l ateau ore bodie s . 

Accordingly mining oper ations c ease in 1990 . 

CASE 1 :  

Thi s c ase is the present Faro mining plan a nd represents the 

b ase case ag a inst  which all development plans a re comp are d .  

The case provides for n o  major cap ital expenditures during the 

rest  of the life of the Faro p it ,  and the metallurg ical p e r-

formance  equal to that a chieved in 1978 and 1979 . 

CASE 1 A : 

This  c ase differs from c ase 1 in that $ 1 1  million would be 

spent in 1980 and 1981  to upgr ade the existing flotation c ircuit 

a nd install ba sic in strumentation s ystems to improve met allur-

gical control . Metallurgical performance was improved to 

reflect the ch anges in the. flotation c ircuit . 



FIGURE 5- I VANGORDA PL ATEAU DEVELOPMENT 
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CASE 1 B :  

Thi s c a se w a s  b ased on t he imp lementation of the r ecommen ded 

mill modifications to b e  comp lete by year end 1 981 . The 

modification s ,  which inclu ded t he a d di tion al grinding c ircuit , 

e xp anded flotation and dewa tering s ections and the s up ple­

m ental  power gener ating facility would cost approximately $44 

mill ion . The plant  metallurgical perfo rmance w a s  adjusted to 

recognize the b en efits derive d from fine r  grindin g . 

I n  a d dition to  the mill modification s , the n ew tailings 

impoundment facilitie s costing $12  million were required to 

provide adequate cap acity and settling t imes  for the finer 

t ailing s .  

SER I ES 2 :  

These  cases a s sume that  Vangorda P lateau ore s would b e  mined u pon 

the exhaustion of the F aro p it o re r e serves  in 1989 . 

CASE 2A-G : 

Thi s c ase  is identical to c ase 1A through 1988 . There after only 

Grum and Vangorda o res  would be m i lled in turn at the r ate of 

4 , 660 tonnes per day until the exh austion of these  deposits  in 
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2001 . The finer grind neces s ary for the effective selective 

flotation of these minerals would be obtained by t reating the 

reduced throughput in the existing grinding c ircuit . 

CASE 2 B-G : 

This  c ase is identical to c ase l B  through 1988 . Thereafter , 

6 , 525 tonnes o f  ore per d a y  would b e  mined from the Grum and 

Vangorda deposit s concurrently in the proportion of 4660 tonnes 

a nd 1 825 tonnes respectively until the exhaustion of the 

Vangorda P l ateau ore s in 1998 . 

SER I ES 3 :  

T h e se cases  as sumed that Vangorda P lateau ore would b e  mined 

concurrently with that from the Faro p it in e qual p roportions 

c om mencing in 1983 to p rovide a t otal daily mill feed ton n age of 

9 , 320 tonnes . 

CASE 3B-G : 

This  c ase  is identical to c ase l B  through 1982 . Grum ore 

deliveries would commence in 1983 at the r ate of 4 , 660 tonnes 

per day and continue until the exh austion o f  the Grum reserves 

in 1992 . Grum ore would be r eplaced with that from Vangorda 

until the exhaustion of this deposit in 1995 . 
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CASE 3B-V : 

Case 3B-V a s sumes that o re from the Vangorda pit is  mined in 

1983 followe d by Grum ore in 1986 . Otherwise this  c ase  is  the 

s ame as 3B-G . 

SE R I ES 4 :  

T h i s  series a s sume that  the Vangorda P lateau ore would b e  mined 

concurrently with that from the F a ro p it a nd in e qual p roportions 

commencing in 1985 to s u s tain a mill throug hp ut rate of 9 , 320 tonnes 

per day . 

CASE 4B-G : 

Thi s case  is identical to c ase 1 B  throug h 1985 . Gru m ore 

del iveries would com mence in 1985 at the r ate of 4 , 660 tonnes 

per day and continue until the exhaustion of  these reserves in 

1993 . Grum ore would be r eplaced with that from the Vangorda 

until the exh austion of  this deposit in 1995 . 

CASE 4B-V : 

Case 4B-V as sumes that o re from the Vangorda pit is mined in 

1985 followe d by Grum ore in 1988 . Otherwise this c ase  is the 

s ame a s  4B-G . 
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5 . 3 THE ANALYSI S  OF THE M I N E  DEVELOPMENT CASES 

In a preliminary fin ancial analysis , Cases 1A and 2A-G were 

immedi ately precluded from further consideration because of the 

v ery poor rel ative economic per fo rma nce . For practical reasons , in 

that Grum mining plans could not b e  develope d a nd imp lemented in 

the time s chedule , Case 3 B-G was rej ected .  

Complete fin ancial analyses were carried out for e ach of the five 

remain ing development cases . Of these five , the most attractive 

return o n  investment w a s  e xhibited by case 4B-V . In a d dition to 

being the most financially a ttractive , thi s c ase also i s  desireable 

from a practical standpoint .  Adequate t ime is a vailab le to  develop 

the n eces sary planning a nd construction of an o re h au lage s ystem 

as well as to develop the necess ary mine planning to commence ore 

production from the Vangorda Deposit in 1985 and from the Grum 

Deposit in 1988 . 

Case 2B-G demonstrated t he next b est  DCF/ROI  of the five cases . 

Thi s c ase is not recommended bec ause of the fact that after 1988 , 

the full cap acity of the mill i s  not utilized ,  thereby reducing 

concentrate outp ut a nd s ale s . This under-utilization results from 

the fact that in t he present planning the Grum Deposit is limite d to 

a n  annual  production r ate of 1 .  7 million ton nes due to the 
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comp le xity of the orebod y ,  a n d  t he Vangorda Deposit re serves a re 

n ot S l)fficient to s ustain full m i ll c ap acity throughout the life of the 

Grum Deposit . Furthe r , thi s  c ase depends both upon an earlie r  total 

supply of ore from the Vangorda P lateau and a ttendant dependency 

upon the ore h aulage s ystem . 

Case 4B-G shows no a dv antage , either fin ancial  o r  practical , over 

Case 4B-V . The s ame applies to Cases  lB and 3B-V . Case lB is  not 

t ru ly a development case , because it does not include a ny ore 

development from the Vangorda P lateau . Case 3 B-V has a practical 

limitation in  t hat the t ime allowe d for planning a nd construction of 

the ore h aulage  s y stem is limite d .  

Based  on both fin ancial and physical considerations , Case 4B-V i s  

the r ecommended development case . 
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F IGURE 5-2 

VANGORDA PLATEAU DEVELOPMENT 

NET CASH FLOWS OF ALTERNAT I VE DEVELOPMENT CASES 

YEAR CASE 1 CASE 1 B  CASE 2B-G CASE 3B-V CASE 4B -G CASE 4B -V 

1 980 30 . 538 1 1  . 764 1 0 . 540 1 1 . 685 1 1  . 686 1 1  . 686 
1 981  2 1 . 258 8 . 523 5 .  772 ( 9 . 884) 8 . 025 8 . 063 
1 982 1 8 . 837 34 . 9 1 7  35 . 7 1 8  9 . 5 1 8  30 . 69 1  37 . 794 
1 983 77 . 366 9 1 . 381 94 .041 1 00 . 1 1 8  5 6 . 508 76 . 833 
1 984 41 . 374 57 . 1 73 42 . 987 48 . 1 37 38 . 1 38 38 . 208 
1 985 39 . 75 1  47 . 652 48 . 765  63 . 42 1  1 1 3 . 1 55 64 . 206 
1 986 42 . 283 55 . 946 53 . 5 1 4  1 0 1 . 832 27 . 436 46 . 447 
1 987 49 .023 59 . 453 44 . 965 38 . 236 59 . 1 33 59 . 76 1  
1 988 40 . 253 50 . 977 33 . 896 55 . 430 59 . 260 68 . 62 5  
1 989 1 7 . 341 1 7 . 2 5 1  1 06 . 2 53 58 . 733 64 . 207 72 . 823 
1 990 2 . 1 94 58 . 896 56 . 1 79 45 . 527 
1 99 1  46 . 5 1 3  5 9 . 7 1 0  45 . 444 54 . 99 1  
1 992 43 . 652 5 3 . 041 50 . 63 1  60 . 62 5  
1 993 49 . 570 48 . 1 81 51 . 246 33 . 927 
1 994 43 . 938 51 . 885 76 . 1 80 29 . 807 
1 995 41 . 590 25 . 806 43 . 345 24 . 2 34 
1 996 36 . 624 24 . 55 1  
1 997 42 . 541 30 . 647 
1 998 1 0 . 26 1  

TOTAL 78 . 023  435 .036 793 . 336 774 . 746 791 . 263 788 . 746 

1 5% 1 84 . 654 209 . 483 244 .626 246 . 980 248 . 995  252 . 02 1  

1 2% 209 . 428 230 . 065  296 . 686 300 . 766 302 . 784 305 . 1 40 

DCF /ROI 3 1 . 0% 34 . 7% 30 . 2% 33 . 0% 36 . 6% 
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6 . 1 I NT RODUCT I ON 

Various o re h aulage systems were examined to determine the most 

dependable and cost efficie nt means o f  t ransporting 1 .  7 m illion 

tonnes of ore per ye ar from the Vangorda P lateau to the existing 

m i ll s ite ; a distance of approximately 14 kilometre s .  In considera­

tion o f  possible mill exp ansions , and the r equirement to p roduce the 

entire mill ore supply from the Vangorda P l ateau in the future , 

each of the systems investig a ted would b e  capable of providing 

incre ased haulage r ates to meet proj ecte d requirements . 

A preliminary engineering stu dy was  commenced in the fall o f  1979 

to evaluate a n umber of potentially feasib le ore h aulage s y stems 

which included : 

a )  T rucking utilizing off-highway e quipment 

b )  R a il transportation 

c )  Conveyor b y  means o f  a convention al belt system 

d )  T rucking using smaller highway t rucks 

e )  Conveying ore on a cable b elt 

The capital expenditures , oper ating costs  and manpowe r  requi­

rements shown in Figure 6-1 were derived from preliminary data 

generated during the feasibility s tu dy of the h aulage altern atives 

conducte d by Swan Wooster Engineering Co . Ltd . , February 1980 . 
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F IGURE 6 - l  

ORE HAULAGE SYSTEMS - PREL IMINARY COST DATA 

ITEM OFF- RA I L  CABLE HI GHWAY I CONVENT IONAL 
H IGHWAY BELT TRUCKS I BELT 
TRUCKS CONVEYOR I CONVEYOR 

I 
I n i t i a l Cap ita l  I 
Cost ( $mi l l i on )  32 . 5  38 . 6  38 . 1  42 . 4  I 44 . 1  

Average Di rect I 
Operati ny Costs I 
( $/tonne 1 .  37 1 . 39  1 . 65 2 . 1 2  I 1 . 34 

I 
Total Number of I 
Emp l oyees 37 33  30  68  I 30 

I 

The capital and ope rating expenses include the cost of housing , and 

provide for the t ransportation of ore from the pit face t o  the 

existing crushe r .  
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6 . 2  T RANSPORTAT I ON ALT ERNAT I VES 

6 . 21 OFF-H I GHWAY T RUCK I NG 

Off-highway trucking utilizes e quipment which , by v irtue of 

size and weight of the individual unit s ,  m a y  not travel upon 

conventional highways . Conceptually this a lternative required 

that off-highway trucks and or traile rs be loaded at  the 

respective ore face by a front e nd loader . The t ruck would 

then procee d directly to the existing primary crusher at  the 

millsite , over a 30 . 5  metre wide haulage road to be built 

b etween the Va ngorda P lateau and the millsite . Figure 6-2 . 

The 136 tonne Caterp illar  tractor/re ar  d ump trailer was  found 

to be the most cost e fficient off-highway unit , when comp ared 

to various rear dump , s ide dump and t rain configu rations .  

This unit which i s  c urrently succes sfully used by P ine Point 

Mines Ltd . in the Northwe st Territories offered the most 

a ttractive net payload/gros s weight ratio and was demonstra­

bly more fuel efficient than the other units considere d .  An 

analysis of the cycle times b etween the Grum deposit a nd the 

m i ll b a sed on a maximum spee d of 48 km/hr indic ated that 7 

trucks operating a nd 1 truck spare would b e  r e quired to haul 

the planned tonnage on a one s hift per day , 7 days per week 

b asis . 
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That  identical units were working succes sfully at  s imilar 

latitudes was  considered to be a n  adv antage of this syste m .  

Schedule d daily ore com mitments could b e  maintained despite 

temporary re duction s in equipment availability by s imp ly 

extendin g the ope rating times of the remaining vehicle s . 

The feature com mon to all alternative s considered , other than 

the off-highway s ystem wa s the provis ion of  an additional 

prim ary crusher and crushed ore s torage facility at  the 

Vangorda P lateau . Thus , while capital and oper ating costs 

comp ared most favourably with othe r  alternatives , the off-

highway arr angement did  not reduce the risk of production loss 

that has resulted during shut-downs of the primary crush e r .  

Such di srupt ions have occurred during sche dule d major over-

h auls of  the unit , and when handling wet or frozen o re .  

Certain disadv antages were attributed to the s ystem due to the 

fact that no such e quipment is c urrently in use at  the Faro 

p it .  Thus addition al oper ator training prog r ams would b e  

required a nd warehouse inventory values would increase . P it 

r amp slopes would generally be designed a t  gr ades lower than 

those that  could be efficie ntly handle d by convention al haulage 

t rucks to reflect the inferior climbing cap abilities of the 

t ractor/trailer config uration . 
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The schi st a nd phyllite w a ste r ock move d during the normal 

course of the mining , does not exhibit the ideal physical 

characteristics re quire d of roa d surfacing material . More 

suitable m aterial is available locally but at  a d ditional 

expense . E xperience h a s  demonstrated that normal trucking 

oper ations may be imp aired by a dverse climatic conditions le s s  

likely t o  affect r ail  and conveyo r h aulage s ystems . 

Finally , effective control was  c onsidered difficult to maintain 

over a number of individually ope r ated haulage units travel­

ling over long distances , thus c reating the potential for s ystem 

inefficiencie s .  

Despite t he disadv antage s of  the off-highway arr angement , the 

favourable cap ital  and ope r ating costs demand that more 

detaile d studies be conducte d to more thoroughly evaluate this  

generally accepte d mode of  ore t ransportation . 

6 . 22 R A I L  T RANSPORTAT I ON 

The r ail  system r e quired that  conventional h aulage t rucks b e  

loaded at  the face a nd di scharg e d  into a prim ary crusher 

loc ated at  the Grum mine site . The crushe d ore would be 

delive red to a covered 5 ,  000 tonne stockpile from which 
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material would b e  d r awn by a conveyor b elt to load standard 

gauge , bottom dump r ail c ars o f  80 tonne capacit y . ( Figure 

6-3 ) . 

Since the proposed rolling s tock included two 800 HP diesel 

electric locomotives , the system offered flexibi lity in the 

selection of t rain config u rations . Thus it would be feasible for 

e ach locomotive to p ull 1 1  cars  constituting one t rain or 

altern atively both locomotives could be operated in tandem to 

haul o ne 22 car train . ln e ither case adequate t ime  would b e  

availab le in one s hi ft to hau l the s che dule d ore com mitments . 

The planned r ai l  alignment consisted of a 14 . 4  kilometre t r ack 

placed on a 7 . 3  metre wide rail bed .  The line w a s  of 

favourable gr ade over most of its le ngth with the exception of 

a 1 . 0 km 1 percent a dverse grade located at  the West  e nd of 

the line . 

The r ail  c ars  di scharge into a 2 , 000 tonne capacity s tockpile 

at a t re stle dump ing s tation located to the Southwest of the 

concentrator from whence m aterial was transported by conven­

tion al conveyor b elt systems a nd introduced into the exi sting 

crusher circuit s . The s tockp ile s were designed to facilitate the 

removal and reple nishment of ore from the s ystem to permit 

extra-ordin a ry s torage of large v olumes of  cru shed ore prior to 

major s che dule d overhauls of a primary crushe r . 
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T he capital c o s t  provided for three s pare ore c a r s  a nd all  the 

t rack maintenance equipment d eemed neces s ary to s upport a n  

efficient railroad oper ation . T h e  r ail  transportation system 

offered many tangible adv antag e s  in a d dition to the favourable 

c ap ital and ope rating costs . Such systems are s imple , well­

proven a nd currently oper ating succes sfully in cold climates . 

Since the proposed locomotives are widely used b y  major 

railroad comp anie s acros s Canada , spare parts  are readily 

availab le . The rail altern ative included provis ion for the 

second primary crusher a nd s tock p ile facilities a nd was le s s  

p rone t o  disruptions c aused by adverse climatic conditions . 

Supervisory control of the s ystem was considered to be mo re 

readily achievable when comp ared with the off-highway 

altern ative . 

Since r ailroad rolling s tock , track structures a nd ties a re 

normally amortized over a 25-30 year period , there exists an 

addition al cost  b enefit that is not e vident in this  report which 

only considers open p it oper ations up to 1997 . Net present 

value calculations conducted over e xtended periods of  time to 

include future underg round ore developments could thus tend to 

favour the r ail  transportation o ver the off-highway system . 

Disadvantages of the rail altern ative include the need for 
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a d ditional training programs a nd w a re house inventories ge ne­

r ated by imp lementing a n ew s ystem . Furthe r , the restraints 

imposed on railroad development by n atural topogr aphy would 

almost certainly preclude t he extens ion of  the proposed system 

in an E asterly direction toward the DY and Swim deposit s . 

6 . 23 T HE CABL E  BELT SYSTEM 

The cable b elt system wa s develope d in  England in  the early 

1950 ' s  to meet the need for higher conveyor horsepower than 

could b e  obtained with t he then s ta ndard fabric belt-on-idler 

conveyors . 

Since their introduction , cab le b elt conveyors h ave been 

in stalle d in ge ner ally long-haul mining applications in many 

countries ,  including the United Kingdom , South Africa , 

Australia , Can ada , ] amaic a ,  Germany a nd B r azil . 

The unique feature of this  system i s  the separ ation of the 

driving ( tension ) medium from the material c arrying medium . 

I n  conventional systems , the b elt must b e  cap able not only of 

carrying the material load , but also able to transmit the 

d riving tension . I n  the c ab le b elt system , the material is  
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c a r ried on a t ransversely s tiffene d b ut lon gitudinally flexib le 

b elt , riding on two endle s s  loops o f  wire r ope that  tr ansmit the 

d riving tension . The r ope s a re s upported at intervals  by b all 

bearing pulleys . Molded rub ber grooves o n  the b elt grip the 

wire r ope and prevent b elt s lippage . The wire r opes a re d riven 

by Koepe friction wheel s a t  the drive unit , which incorporate a 

differential to allow for s light inequalities in rope movement . 

Because the ropes carry the driving tension , only enough 

tension to p revent folding is a pp lied to the belt . 

The mine h aulage , c rushing a nd stockpiling facilities included 

in this system we re identical to those describe d  in the r ail 

haulage alternative . There after , the 4 , 660 tonnes of  ore per 

day would be c arrie d by the 12 . 8  kilometre long , 76 . 2  

centimetre wide conveyor to a 2 , 000 tonne covered surge pile . 

Two 800 HP electric motors would drive t he belt a t  a pprox ima­

tely 213 metres per minute . 

The conveyor belt systems were found to b e  le ss  labour 

intensive tha n the r ail a nd off-highway alternatives .  The 

rel ative high oper ating costs applied to the cable b elt were 

b ased upon pessimi stic estimates of  rope life . I t  is prob able 

that the detailed e ngineering s tu dies proposed will result in a 

reduction of these oper ating costs to levels closer to those  

reported by cab le b elt us.ers . 
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When comp ared to a convention al conveyor over long distances , 

the cable belt generally offered reduced maintenance cost s ,  

system simp licity and proven rel iability . Since t he belt it self 

does not transmit the d riving tension , the potential for 

exten s ive longitudinal belt rips and the time required to 

perform low tension belt splices , is minimized . The over all 

rolling re sistance is reduced in the conveyor belt system by 

eliminating belt flexibilit y over t roug hing idlers a nd reducing 

the total n umber of bearing s .  The n et effect of these 

differences result s  in a lowe r powe r consumption . 

There exist two potential dis advantag e s  of  the cable belt 

system when compared with t he r ail  and off-highway trucks . 

Fir st , the cable belt system i s  unique and solely dependent 

upon the performa nce of one conveyo r .  Although cable belt s 

have demon strated high availability at  other mines comp lete 

s pare parts modules must b e  maintained at  the mines ite to  

e nsure the  rap id change-out of  worn o r  damaged components . 

Extensive lead times would b e  r e quired for the purch ase of all 

major mechanical components othe r than normal ope r ating 

supplies . 

The second potential dis adv antage relates to the oper ation o f  

t h e  system i n  sub-arctic climates . Despite t h e  unive r s al 
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acceptance of the cable b elt for moving bulk materials over 

long distances there is no known i nstallation that e xperiences 

t he cold temperatu re s  that prevail in the Yukon winte r . 

Althoug h information t o  date would suggest that the s y stem i s  

c apable o f  providing s a ti sfactory s ervice unde r  a l l  seasonal 

conditions ,  an  extensive a n alysis  of the system will be 

conducte d to s ati sfy these concerns . 

6 . 24 H IGHWAY T R UCKS 

This  a ltern ative r e quired that off-highway pit truck s be loaded 

at  the face and di sch a rge  their loads into a primary crusher 

located to the South of t he Grum deposit . The crushe d ore 

would be delivered to a s tockp ile from which material would b e  

drawn by a conveyor b elt to load t rucks , each o f  which would 

be capable of h auling 54 tonnes . The t rucks would proceed 

along a 15 . 2  metre wide r oa d  b e d  to a dump ing s tation located 

to the E ast of t he concentrato r . Ore would b e  reclaimed by 

conveyo r  and thus introduced into the existing crushing 

circuit . This  haulage  s ystem would require 1 2  unit s oper ating 

to deliver the planned tonnage of ore . Figure 6-5 . 

While it might b e  considered that the larger number of t rucks 

offered improved syste m .  flexibility , it should b e  noted that 
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under no c ircumstances could these units  be deployed in the 

F a ro pit to be loaded directly from the face . Further the 

problems discussed previously relating to s upervisory control , 

read mainten ance , fuel and tire costs , were also disadv antage s  

o f  t h i s  sche me . 

6 . 25 T HE CONVENT IONAL CONVEYOR 

As was the case when considering the cable belt and highway 

truck ing , the convention al c onveyor s ystem required that pit 

run o re b e  h aule d  to the crusher located at  the Grum minesite . 

Sub se quent to c rushing and s tockp iling ,  the ore would b e  

d elivered t o  the convention al conveyor .  D u e  to the distance 

involved ,  the h aulage would be achieved by utilizing two con­

veyors in series , each of which would b e  6 . 4 kilometres long . 

The final belt would di scharge onto the covered surge pile from 

which ore would be d r awn to be introduced into the existing 

crushing circuit . Figure 6-6 . 

The hig h  risk involved in oper ating conventional conveyor 

sy stems over long distances in cold we ather neg a ted further 

consideration of  thi s a ltern ative . 
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6 . 3  T HE SELECT I ON OF THE ORE HAULAGE SYST E M  

Detaile d  engineering s tu dies a re now in progre s s  t o  evaluate t h e  

off-highway , rail  a n d  cable b elt conveyor s ystems . Based  u pon the 

results of  this  work , the inp ut from operating personnel at the 

minesite a nd appropri ate plant v is it s ,  a comprehensive decision 

a naly s is will b e  conducted by mid 1980 to s elect the t ransportation 

sy stem that will h aul  o re from the Vangorda P lateau to the Mill . 
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7 . 1  I NT RODUCT I ON 

The orig inal c oncentrato r  w a s  modifie d in 1974 to treat  9 , 066 tonnes 

of F aro ore per calendar day and produce a flotation fee d  grind of 

about 60%-200 mesh ( 130 microns ) w ith  average ore . 

l 
I 

Te stwork performed on s amples o f  Grum , Vangorda and Faro ore s  

demonstrated that finer grind , lower flotation p ulp densities a nd 

incre ased flotation r etention times significantly enhanced the 

metallurg ical p e r formance of e ach constituent ore t ype . 

The proposed mill modific ations were desig ned to produce optimum 

conditions for improve d metallurg ical p erformance for e ach ore type . 

Since each ore type within t he v arious deposits exhibits unique 

metallurgical char acteri stics ,  it would be enti.rely impractical to 

desig n a ' concentrator specifically to meet the particular  re quire-

ments of e ach individual o re t ype . The proposed modifications will 

therefore provide a controlle d mineral p r oces sing environment that 

will s ati sfy the principal tre atment criteria common to e ach 

constituent ore s pecie . 
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7 . 2  P RED ICTED P LANT METALL U RGY 

P re dicted plant metallurg ical result s we re b ased upon a critical 

anal ysis of  t he data gener ated by laboratory and pilot plant data . 

I t  was  evident from the results of these studies that certain , 

readily identifiable ore types within e ach deposit exhib ited 

differing metallurg ical re sponse s .  These unique characteristics were 

consi dere d in develop ing ove r all metallurgical p erformance data for 

e ach orebody . 

7 . 2 1 GRUM 

Extensive labor a tory seale b atc h a nd eye le  tests  were carried 

out  during 1977 at  L akefield Re search on the v arious Grum 

deposit ore  s pecie s , both individually and a s  composites .  The 

obj ective of  this  work was  to  determine the b asic tre atment 

parameters necess ary for the v arious o re types . The laboratory 

test re sults indicated that  a fine primary grind and very fine 

reg rinding would be  r e quire d to s ucces sfully treat the average 

Gru m  ore typ e . T h e  ave r age results from a typical set of  

l aboratory cyc le tests  a t  n ear optimum conditions are s hown 

b elow . 
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F I GURE 7 - 1  

LOCKED C YCLE  FLOTAT ION TEST DATA - GRUM COMPOS I TE SAMPLES 

DATA SOURC E CONCENTRATE ASSAYS % % D I STRIBUT I ON 
Pb I Zn Pb I Zn 

I I 
Grum Report Lead 62 . 2  * 86 . 9  * 

L . R . 1 99 1  Vol . 8  Z i nc * 57 . 4  * 82 . 6  

a )  Data from cyc l e  tests  207 , 2 1 7 ,  2 30 , 237 , 242 

b )  Tests c ond ucted at 50-60 mi cron s . 

T he laboratory work wa s then followe d by a series of one 

tonne/hour pilot plant stu dies o ver a t hree month period at the 

Lakefield Research facilit y .  These pilot plant tests performed 

at  a 50 microns g rind initi ally yielded poor re sult s but , as the 

critical nature of the le ad regrind mill operation was recog ni-

zed , the metallurgy gradually improve d .  Some typical p ilot 

plant res ult s are s hown below in Figure 7-2 and the result s 

approximate to the data obtained from the laboratory cyc le 

tests . 
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F I GURE 7-2 

TYP I CAL P I LOT PLANT RESULTS - GRUM COMPO S I T E  SAMPLE 

I TEST N O .  PRODUCT I W E I GHT % ASSAYS % % D l  STR I B UT I ON I I Pb I Zn Pb Zn �---------+----------��---------+--------��---------r--------+-------� I I I I I 

46 Pb Concentrate 
Zn Concentrate 
Zn Comb . Tai 1 .  
Cyc l one O ' F l ow 

8 . 1 2  
1 4 .77 
77. 1 1  

1 00 . 00 

55 . 20 
2 . 2 5 
1 .33 
5 . 74 

1 2 . 90 
50 . 80 

2 . 1 4 
9 . 85 

76 . 80 
5 . 70 

1 7 . 50 
1 0 0 . 00 

1 0 . 3  
73 . 60 
1 6 . 1 0  

1 00 . 00 1----------r-----------�--------�----------r---------r---------+---------� I I I 
I 

47 Pb Concentrate 
Zn Concentrate 
Zn Comb .  Tai l .  
Cyc l one O ' F l ow 

6 . 90 
1 4 .69 
78 . 4 1  

1 00 . 00 

64 . 60 
2 . 23 
1 . 1 9  
5 . 72 

9 . 25 
55 . 50 

1 . 54 
1 0 . 00 

77 . 90 
5 . 70 

1 6 . 40 
1 00 . 00 

6 . 40 
8 1 . 50 
1 2 . 1 0 

1 00 : 00 1---------+----------�---------+--------+---------r--------+--------� I 
I I I I 

I I I I I 

48 

49 

50 

I Pb C oncentrate I Zn Concentrate I Z n  Comb . T ai l .  I Cyc l one O ' F l ow I 
Pb C oncentr ate 
Zn Concentrate 
Zn Comb . Tai  1 .  
Cyc l one O ' F l ow 

Pb C oncentrate 
Z n  Concentrate 
Zn Comb. Tai 1 .  
Cyc l one O ' F l ow 

6 .  75 
1 4 . 63 
78 .62 

1 00 . 00 

6 . 99 
1 4 .00 
7 9 . 0 1  

1 00 . 00 

7 . 46 
1 5 . 34 
77 . 20 

1 00 . 00 

57 . 70 
4 . 41  
1 . 46 
5 . 69 

62 .70 
l .  97 
1 . 41  
5 .  77 

60 . 80 
2 . 46 
1 . 1 6  
5 . 81 

1 2 . 1 0 
53 . 00 

l .  63 
9 . 85 

9 . 67 
56 . 50 

1 .  92  
1 0 . 1 0  

1 0 . 90 
5 3 . 60 

1 . 5 1  
1 0 . 20 

68 . 50 
1 1 . 30 
20 . 20 

1 0 0 . 00 

76 . 00 
4 . 70 

1 9 . 30 
1 00 . 00 

78 . 1 0  
6 . 50 

1 5 . 40 
1 00 . 00 

8 . 30 
78 . 70 
1 3 . 00 

1 00 . 00 

6 . 70 
78 . 30 
1 5 . 00 

1 00 . 00 

8 . 00 
80 . 60 
1 1 . 40 

1 00 . 00 1,---------+----------�---------+--------+---------r--------+--------� I I I I I I 

5 1  

5 2  

53 

Pb  Concentrate 
Z n  Concentrate 
Zn Comb . Tai 1 .  
Cyc l one O ' F l ow 

I Pb Concentrate I Zn Concentrate I Zn Comb . Tai l .  I Cyc l one O ' F l ow I 
I Pb Concentrate I Z n  Concentrate 

I Zn Comb . Tai l .  
Cyc l one O ' F l ow I 

6 . 86 
1 6 . 48 
76 . 66 

1 00 . 00 

7 . 47 
1 4 . 08 
78 . 45 

1 00 . 00 

7 . 1 7  
1 4 . 1 3 
78.70 

1 00 . 00 

I 

I 

65 . 80 
2 . 39 
l .  52 
6 . 07 

58 . 30 
1 . 89 
1 . 27 
5 . 62 

60 . 90 
2 . 1 3 
1 . 41  
5 . 78 

8 . 86 
5 2 . 60 

1 . 60 
1 0 . 50 

1 1 . 40 
54 . 00 

1 . 65 
9 .  75 

1 0 . 60 
54 . 70 

1 . 67 
9 . 80 

74 . 40 
6 . 50 

1 9 . 1 0 
1 00 . 00 

77 . 50 
4 . 70 

1 7 . 80 
1 00 . 00 

75 . 50 
5 . 20 

1 9 . 30 
1 00 . 00 

5 . 80 
82 . 60 
1 1 . 60 

1 00 . 00 

8. 70 
78.00 
1 3 .30 

1 00 . 00 

7 . 80 
78 .90  
1 3 . 30 

1 00 . 00 

Note s :  a )  Data source L .  R .  2027 V o  1 .  1 . 

The s ample blended for the pilot plant work was  a typical in 

that  it w a s  a bnormally rich in sulphide minerals a nd exhibited 

very high lead and zinc contents . The pilot plant results were 

used however , in conj unction with the result s of  the cycle tests  

o n  the v arious o re composites , to  p re dict plant  metallurgical 

performa nce . The table b elow s hows the actual results 

a chieved , the inferred results for a verage Grum ore , and the 

predicted plant performance allowing for ore dilution . 
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F IGURE 7-3 

PREDI CTED PLANT METALLURGY AND P I LOT PLANT RESULTS - GRUM ORE 

I ASSAYS D I STRI BUT ION % 
I ORE TYPE CONCENTRATE Pb% Zn% I Au Ag Pb Zn I Au 
I I g/tonne g/tonne I 

Ag 

l'-----------+--------�--�-----+�----�----�----4-----+�----�----� I 
I Mas s i ve Su l ph i de Lead 
I Pi l ot P l ant Data Z i nc 

62 
2 . 5 

10 4 . 8  925 
56 * * 

77  * 33 72 
* 81 * * 

1----------�------�----�-----+----�----�----�----+-----r---� 
I 
I Average Grum Lead 62 8 5 .1 950 80 * 33 72 
I Esti mated Z i nc 2 . 0  56 * * * 84 * * 
I Metal l urgy * 

�----------�--------�----�----�----+-----+-----+-----+-----+---� I 
I Predicted P l ant Lead 60 11 3 . 5  750 80 * 33 65 
I Metal l urgy ** Z i nc 2 . 5  55 * * * 83 * * 
I 

* Data source for average Grum metal l urgy - Noranda 
Mi l l i ng Commi ttee Report December 1 97 7 .  

7 .  22 VANGORDA ** Data source for predicted meta l l urgy - estimates 
by Cyprus Anvi l Metal l urgi sts . 

L a boratory flotation testwork h as b een pe rformed intermittently 

on s amples  of Vangorda o re s ince the di scovery of the d eposit , 

twe nty seven years a g o .  The most recent work performed b y  the 

Dow a Mining Company , Galigher Comp any , Brunswick Mining & 

Smelting Ltd . , and Noranda Mines Ltd . produced a b road 

divergence in result s .  

Accordingly , a n  exten sive m etallurgical test prog r am wa s 

designed and carried out in 1979 based upon fresh di amond 

drill core s electe d to be r epre sentative of the three major ore 

types identified within the deposit ; namely baritic ( 4G ) , 

pyritic ( 4E ) , and quartzitic ( 4A )  ores . The program wa s 

designed to establish a metallurgical p rofile for e ach ore t ype 

at v a rious , predetermined ore grades . 

The results of this  work were used to predict a n  average 

metallurgical response for e ach ore type . 
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F I GURE 7 -4 
VANGORDA METALLURGY BY ORE TYPE 

-- I I ORE T Y P E  ! RELAT I V E  OCCURRENCE ! PREDICTED METALLURGY 
I I I N  DEPO S I T  I ASSAYS I D I STR I BUT! ON I I % I Pb Zn  Au I Ag I Pb Zn  I Au I Ag I I I I I I I I I 5 3 6 . 0  650 I 80 I o . o5 I 84 48 65 I 4G \ Bar i t i c  3 1  I I I I I * 5 5  I 440 1 0 . 02 I * BO I I I I I I 

I 49 1 0 . 0  480 60 I 0 . 20 77 I * I 50 I 50 I 4E 1
1 Pyr i t i c  

3 9  I I I I I I * 5 1  2 5 0  I 0 . 0 5  I 7 2  I * I * 

I I I I I I I 
I 48 I * I 2 . 4  I 600 I 40 I 0 . 50 I 8 1  I * 1 5  5 5  I 4A I I 1

1 Quartzi t i c  
30 I I I I I I I I I I I * I 53 I * I * I 250 I 0 . 20 I * I 79 I * I * 

I I I I I I I I I I 
- - _ .  _ _ _ _ _ _ ___ _ ______ ...:._ __ _ _  ....!._ _ _ _ _  ----· I 

Note s :  a )  Data from bes t  adjusted test d a t a  
from type t e st i ng program . 

b )  Rel ati ve occurrence d a t a  c a l c u l ated 
from the mine mode l . 

c )  A u ,  Ag , Hg , i n  g / t o n n e .  

T he metallurgical p ar ameters shown a bove were then averaged 

on a weighte d  b a sis , depending upon the  relative occurrence of 

e ach ore t yp e  w it hin t he deposit . The r e sults in Figure s how 

the weighted average metallurgical p erformance . Since the type 

4G ore s were generally of a s ig nificantly higher grade than 

either  4E or 4A , it is probable t ha t  a ctual p lant result s may 

improve upon the  pre dicte d metallurg y shown below . 

F IGURE 7 -5 

PREDI CTED PLANT METALLURY - VANGORDA ORE 

I CONCENTRATE ASSAYS D I STR I BUT ION  
I Pb  Zn  Au I Ag Hg As  P b  Zn  I Au  I Ag 
I I I I 
I 
I L ead 50 * 6 . 5  5 75  60 0 . 2 5  80 * I 35  55  
I I 
I 
I Z i nc * 52 . 8  * * I 300 0 . 1 0 * I 7 7  * * 

I ------ _I_ -- _L I 

I I I I 

Note s :  a )  Metal l urgy c a l c u l ated from wei ghted average 
of type test i ng data . 

b )  Au , Ag , Hg , i n  g /tonne . 
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Vangorda le a d  concentrates will be cha r acterized by rel atively 

low le ad concentrate g rades d ue to extremely fine cry stal 

intergrowths . The concentrates will also exhibit relatively high 

level s of arsenic , silver a nd gold . 

7 . 23 FARO ZONE I I I  

Despite the medium to fine g r ained mineral composition o f  the 

Zone I I I materi al , laboratory testwork conducted by L akefield 

Research on s ample s  of  thi s o re demonstrated that acceptable 

metallurgical result s could be attained under certain condi-

tion s . The results o f  one test series a re s hown below . 

F I GURE 7 - 6  

LABORATORY FLOTAT ION T E S T  RESULTS - FARO ZONE I I I  ORE 

SOURCE CONCENTRATE ASSAYS % % D I ST R I B UT I ON 
Pb I Zn P b  I Zn 

I I 

Cyc l e  Test N o .  1 8  Lead 6 1 . 5  9 1 . 2  
Z i nc 

Predi cted Meta l l urgy Lead 
from Laboratory Work Z i nc 

52 . 0  

62 -68 8 3 - 9 1  
5 2 -54 

Note : Tests performed at medi um-f i ne g r i nd w i t h  
a P80 7 0 - 7 5  m i cron s . D a t a  s o u rce L . R .  2082 . 

87 . 9  

8 7 - 90 

I n  conjunction with this  work at L akefield , extensive labora-

tory testwork w a s  c ar ried out b y  the metallurgical staff at 

Faro , ( C . A . M . C . ) and in Kamloops ( K . R . A . L . ) on v arious 

s ample s of  Faro ore s . The obj ectives .of the prog r ams were t o  

confirm that finer gril!ding improved overall metallurgical 

per forma nee . 
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F I GURE 7-7  

METALLURG I CAL IMPROVEMENTS W I TH FINE  GRIND ING FARO ORES  

I DATA SOURCE I GRIND  RANGE INVEST I GATED METALLURG I CAL I MPROVEMENTS ACROSS RANGE 
I I ( P 80mi  cron s )  I (%-325#) L EAD I Z I N C  
I I I GRADE � RECOVERY GRADE � RECOVERY 
I I I I I 
I 

1 35 - 40 I 50 - 85 7 . 0  2 . 50 I Rougher Tests KRAL-78 I 
I I I 
I Roug her Tests CAMC 78-79 I 1 2 5  - 37 I 45 - 90 1 1 . 3 5 . 9  
I 
I 
I 
I 
I 
I 
I 
I 
I 

I I 
C l e aner Tests KRAL-79 I 1 2 5  - 45 I 

I I 
C l e aner Tests CAMC -79 I 1 2 5 - 40 I 

I I 
P l ant Test Nov . l 3 - l 7/78 I 1 2 5  - 60 I 

! I 
C l e aner Tests KRAL-79 1 45 - 30 I 

_ ______ I 
Note s :  a )  

4 5  - 80 2 . 5  7 . 0  2 . 1  9 . 5  

4 5  - 85 3 . 2  5 . 2  4 . 4  4 . 0  

4 5  - 70 3 . 0  5 . 8  3 . 0  4 . 0  

3 0  - 90 9 . 6 1 2 . 0  

- s i g n i f i es that resu l t s  were adjusted to a constant grade or 
recovery for the purposes of a n a l ys i s  of data .  

As a result o f  t h e  encouraging bench scale t e s t  data , i t  w a s  

decided t o  conduct a pilot plant te st on o re s  typical of  Zone 

I I I material . Two di screte s amp le s consisting primarily of 4E 

ore t ypes  weighing 200 tonnes a nd 40 tonnes re spectively , were 

s elected from the Faro p it and s hippe d to L akefield in 

September 1979 . 

The primary obj ectives o f  the pilot plant were to establish the 

level of g rind and the flowsheet that produced the optimum 

metallurg ical performa nce , a nd also to generate data that 

could be used for predicting the metallurgical results  that 

would b e  achieved b y  the modified plant . 

Test results g e ner ated in this  progr am were adversely affecte d 

by oxidation of  the s amp le s  during the t ransportation of the 

two ore s amp les to the L akefiel d facility The larg e r  s ample 
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designated Sample No . 1 ,  consumed especially large quantities 

of soda ash and produced the very poor lead recoveries 

characteri stically exhibited by oxidized ores . Sample No . 2 was 

found to be s lightly le ss  oxidized a nd unde r ,  conditions o f  fine 

grind and low pulp densities produced exceptionally good 

metallurgical result s . 

The results of selecte d p ilot plant tests performed at 

pre-determined level s of  grind are s ummarized b elow . 

I PRIMARY GRIND 

FIGURE 7-B 
METALLURGICAL RESULTS USING D IFFERENT LEVELS OF GRIND - FARO ORE 

I BULK I PRODUCT I WE IGHT � ASSAYS % ' D I STRIBUTION 
I P I LOT PLANT I P

Bo I %-200 I SAMPLE I I Pb I Zn Pb I Zn 1 9 . 1 0 ,24 I 

I I 
I 1 22 , 23 
I 
I 
I 
I 
I 
I 
I 
I 1 6 , lB , 1 9 , 1 35 SB.O 
I 26, 27. 
I 
I 
I 
I 
I 
I 
I 31 , 35 59 Bl .6 
I I 
I 
I 
I 1 2B, 29 137 57 .B 
I 
I 

I 
I 
I 

An a nalysis 

metallurg ical 

flotation feed 

I 

I No. 1 
I 
I 
I 
I 
I 
I 

I N o .  2 
I 
I 
I 
I 
I 
I 

I N o .  2 
I 
I 

I I 
I 

of the 

I j Pb C l eaner Cone. 
Zn Cleaner Cone. 

I Zn Comb . Ta i l .  

Head ( C a l c .  J 
I .' 

Pb C 1 eaner Cone. 
j Zn Cl.edner Cone. 
I Zn Comb . Tai l .  
I 
I 
I Head ( C a l c .  I 
I 

1 Pb C l e aner Cone. 
I Zn C l e aner Cane. 
I Zn Comb. Tai l .  
I 
I 
I Head (Ca l c . )  
I 

1 Pb C l e aner Cor• c .  
I Zn C l e aner Cone . 
I Zn Comb. Tai 1 .  
I 
I Head ( C a l c . )  
I 

I Pb C l e aner Cone. 
1 Zn C l e aner Cone . I Zn Comb. Tai l .  

I Head ( C a l c . )  
I 

results 

I 

performa nce was  

2 . SB 6B.4 6 . 35 0 .46 91 .07 D . SB 100.00 2 . 32 2 . 69 6 . 4B 90.B3 
lOD.DD 2 . 32 2 . B4 64.6 6 . 55 1 . 10 90 .6 1 0.64 100.00 2.47 2 . 60 76 . 1 5 6 .96 0 .49 90.44 0.43 100.00 2 .4 1 2 . 70 71 .6 6 . 65 0.69 90.65 0 . 57 100.00 2 . 50 
indicated 

obtained 

to about so micron s . 

2 .9 1 76 . 0 1 . 9  52 . 1 0 1 .2 B6 .0 0 . 5 1 22 .B 1 2 . 1 3 . B5 ]00.0 l D O . D  

3 . 7 1 100.0 1 00 .0 3.65 73.0 2 . 3 49 . 1  3 .4 79.6 0.74 23.6 1 B . 1 3 . 94 100.0 100.0 1 . 99 B2 . 1  1 . 2 55.00 1 . 4 BB . O  0 . 52 1 6 . 5 l D . B  4 . 35 100.0 100.0 3 . 55 77 .5 2 .2 54 . 15 l . B B3.7 0.67 20.7 1 4 . 1  4 . 30 100.0 100.0 
D a t a  source L . R .2202 No . 6 , Vol . 1 .  

that the optimum 

whe n grinding the 
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The predicted le ad a nd zinc p lant metallurg ical performance 

was b ased upo n  p ilot plant result s  obtained when treating ores 

a t  a grind of  50 micron s ,  adjuste d  to compensate for the 

measured deg ree of s ample oxidation . 

The pilot plant results as  recorded , and also adj usted for 

oxide content are s hown below . The predicte d plant metallurgy 

is  compared with the 1978 , 1979 p lant performance . 

F I GURE 7 - 9  

PLANT METALLURGY COMPARED W I T H  P I LOT PLANT RESULTS - FARO Z O N E  I I I  ORE 

I DATA SOURCE 
I GRADE 

L EAD 
I RECOVERY 

Z I N C  
GRADE I RECOVERY 

I % Pb I 
I I 
I 
I P i l ot P l ant Resu l t s  6 9 . 1  
I 
! Ad j u s ted P i l ot P l ant Resu l t s  68 . 4  
I 
I Predi cted P l ant Metal l urgy 67 . 0  
I 
I 1 9 7 8 - 7 9  P l ant Performance 6 1 . 1  
I 

Notes : 

% % Zn I % 
I 

7 5 . 8  52 . 5  88 . 8  

86 . 9  

87 . 5  

84 . 0  

a )  

5 2 . l 90 . 4  

5 3 . 5  88 . 5  

50 . 4  80 . 0  

P i l ot p l ant d at a  refers t o  s amp l e  
No . l o n l y  a t  the opt i mum gr i nd of 
50 m i crons P

80
: Test  No . 9 .  

b )  Adjusted dcta  i n vol ves  a n  emp i r i c a l  
correct i on f o r  the ox i de content o f  
the t e s t  s amp l e .  

c )  P l ant per formance data  i s  a n  ari thme­
t i c  average over two year s .  

T h e  predicted plant metallurg ical p e rformance , including met al 

di stribution is shown below . 
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F I GURE 7 - 1 0  

PREDI CTED PLANT METALLURGY - FARO ZONE I I I  ORE 

I ORE S OURCE CONC . METALLURGY 
I I 
I 

ASSAYS D I STR I BUT I O N  
Pb  Zn  Au I Ag Hg As Pb  Zn  I Au I Ag 

�--------------�----�----+---�---r--�----r---+---�---r---4----+ I I I 
I Lead I 6 7  I * I 0 . 6  I 600 40 0 . 0 3  I 87 . 5  I * I 33 6 5  
1 Faro -Zone I I I  I I I I I I I 

Z i nc I * 53 . 5  I * I * 300 0 . 0 1 I * I 88 . 5  I * * 

I I I I I I 

Gold and s ilver recoveries were deduced from pilot plant a nd 

laboratory result s . Using s ilver a nd g old concentration in the 

mill fee d ,  pre dicte d by the computer model , the precious met al 

conce ntrations in the le ad concentrate were calculated . It  is 

prob able that , due to the s poradic occurrences of  gold in the 

ore body , that some s hipments of  lead concentrate will contain 

p ayable quantitie s of gold . 
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7 . 3  P LANT D E S I GN C R I T E R I A  

T h e  modified plant w a s  designed t o  b e  cap able o f  milling a l l  Gru m , 

V a ngorda and F a ro Zone I I I ore s , individually or concurrently a t  

planned t hroug hput r ates  to a chieve optimum ove r all metallurgical 

pe rform a nce . Due t o  differing hardn e s s  a nd metallurg ical c h a r acte­

ri stics  of e ach ore type identifie d within the three deposit s ,  it 

could be r e asonably argued t h a t  no one con stituent ore t yp e  in a ny 

blend of mill feed could yield it s unique , optimum met allurgical 

pe rformance . Howe ve r ,  since s uch fun d a mental ope rating c riteri a as  

g rind , retention time s ,  p ulp densities a nd reagent  consumptions are 

s imilar for the se ore types , the total plant perform ance will  

repre s ent an a cceptable m et allurgical c ompromi se . 

7 . 3 1 OP T I MUM GR I ND LEVEL 

An i n s t a nt a neous mill throug hp ut r ate of 450 ton ne s per hour 

was used in all  grinding c alculations to ensure that planned 

a nnu a l  mill throug hput r ates will be a tt a in able under normal 

c ircumsta nces while a chieving the target g rind of  a bout  50 

microns in the flot a tion fee d .  

Sever al hypothetic al econom ic model s were constructed a nd 

evaluated by v a rying level s o f  grind a nd regrind to reduce 
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c apital and ope r ating costs . Metallurgical performance parame-

ters were a ssigned to e ach model based upon labo ratory and 

pilot plant test result s  at the v arious grind level s .  A summary 

of the a ppropri ate n et present value determin ations i s  

tabulated below in Figure 7-1 1 .  

FIGURE 7 - 1 1  

PLANT OPTIMUM ECONOMIC GRIND LEVEL 

1 PRIMARY H . P .  1 REGRIND H. P .  1 TOTAL H . P .  1 GRIND TARGET I CAPITAL SDST ! OPERATING COST INCREASE I RELATIVE NET PRE�ENT VALUE 
1 P

80 1 $xlO 1 $xlo6 1 $xlO 

1 1 .700 1 , 350 1 3 , 050 

9 , 200 2 , 350 1 1 . 550 

7 .  700 1 , 850 1 0 , 550 

5 , 200 1 , 350 6 , 5 50 

I I I I 
50 

70 

100 

1 30 

4 3 . 0  

4 3 . 1  

38.6 

6 . 8  

5 . 1  

4 . 3  

1 5 3 . 9  

1 29 . 8  

1 1 2 . 7  

1 1 7 . 4  

Note s :  a )  Reference - Memo Brown t o  Taggart D e c .  1 6 ,  1 979 "Optimum G r i n d  Ca l culations " .  

b )  Capital cost includes power plant: C learly case 4 i s  with no expansion. 

c )  Operating cost includes manpower, steel and reagents. 

d) Data assumes mi l l i ng a 60 : 50 blend of Grum and Anv i l  Zone III ore. 

The reporte d net present v alues a re not a bsolute , but rather 

provide a rel ative comp arison between the various flowsheets 

considere d .  It  was concluded that the flowsheet designed to 

p roduce optimum metallurg ical performance , also p rovided the 

most favourable financial altern ative . 

7 . 32 G R I N D I NG C I RC U I T  DES IGN 

Mill design c alculations were b ased upon standard Bond 

methods to determine installe d horsepower re quirements . These 

calculations indicated that in a ddition to the existing grinding 
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c ircuit one n ew rod mill with a 1500 HP motor , and two 

in-series  b all mills  e ach d riven by a 2500 HP motor , would be 

capable of achieving the t a rget  g rind of  50 mic rons at  planned 

throug hput rate s . All c alculations we re b a s e d  on a work index 

v alue of , 13 . 2  kW hr/ton ne , the h ig h e st v alue r e ported during 

grinda bility testwork . 

Regrind mill c ap ac ities will be j us t  sufficient to a chieve the 

r e quired mineral lib eration . Ore will be s up plied to the new 

g r inding c ircuit from two additional b i n s  that will effectively 

s up plement the marginal c ap a c it y  of the existing fine ore 

s torage . Figure 7-12 . 

7 . 33 FLOTA T I O N  C I RC U I T  DES I GN 

R e s u lt s  of testwork and experience at other oper ations h a s  

d emonstrated that , in a d dition to  fine grindin g ,  certain o ther 

factors signific antly affect metallurg ical p er form a nce . Specifi­

c a lly , flot ation pulp densit i e s  must be r e duced and retention 

times e xtended when c om p ared with current practice , to c reate 

an environment conducive t o  the efficient s elective flotation of  

the finer m iner al s . 

To a chieve both of these obj ective s , the existing induced a ir 

100 c ubic foot flotation c ells w ill be rep laced with 1350 c ubic 
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foot supercharged machines that will serve as le ad a nd z inc 

roug hers and fir st  c le aner s . The existing 200 cubic foot 

supercharged flota tion cells will be converted to s econd a nd 

third s tage cle aner circuit s fo r b oth circuit s .  The n et e ffect of 

these ch a nges is summa rized b elow . 

F I GURE 7 - 1 3 

FLOTAT I ON C E L L  CAPAC I TY REQU I REMENTS 

C I RCU I T  

An v i l P r e s ent 

An v i l Mod i f i ed 

TOTAL CELL  
CAPAC ITY  ( ft3 ) 

29 , 200 

5 5 , 200 

CAPACFY /TONNE 
( ft /ton n e ) 

3 . 2 2 

6 . 0 9  

The gr inding pulp s w i l l  be a e r ated prior to le ad roughing a nd 

conditioners will p repare the mineral surfa ces  for zinc 

flota tion . The aer ators a nd conditioners form integral sections 

of their respe ctive rougher flotation cell b a nk s . 

Reagents will be receive d ,  store d a nd mixed in a n ew reagent 

h andling fa cility to be loc ated im mediately to the North of the 

fine ore s torage bins . The plant will offer a much greater 

degree of environmental security than the ex isting s y stems . 

B a sic instrumentation will ens ure con s i stent reagent solution 

s trengths a nd provide adequate w a rning of any undesir able 

condition in the n ew reag e nt plant . 
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7 - 34 I NSTRUMENTAT ION 

The modified plant w i ll c ontain some sophi sticated but field 

proven i n strumentation t o  monitor a nd control some of the key 

proce s s  function s .  The equip ment s elected will p rovide the 

minimum information required to c ontrol the proc e s s  and will 

also form the b a sis  fo r a ny new automatic control str ateg ies . 

P rov i s ion o f  autom atic control sy ste ms , will be delayed until 

the nec e s s ary s tr ateg i e s  are formulate d ;  u s u ally this occurs 

two or three ye a r s  after s ta rt-up of a n  on-stream a nalyzer 

s y ste m .  

The principal c omponent o f  the n ew in stru men tation system will 

be the Courier 300 on-stream fluore scence a nalyzer . This unit 

i s  c ap a b le of mea suring the concentration of four element s 

which will include le ad , zinc a nd iron , in each of fourteen 

p roce s s  stre ams . In a d dition the unit will measure the p ulp 

density of e ach of the s tream s , and print-out a ll the data on a 

high speed typewriter . 

A p article s iz e  monitor of the P SM-200 type will  b e  inst alle d on 

the lead circuit fee d .  T h i s  unit measures mean p article s ize 

a nd p ulp dens ity . 

Key reagent flows will  be monitored by e mp loyin g  magnetic flow 
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on certain critical reagent lines - e . g .  

solution , collector a nd copper s u lp h ate . 

These flows will be displaye d  on s trip charts  a nd tot a l ized . p H  

control will b e  achieved by feed-back systems o n  t h e  s o d a  ash 

a n d  lime pre s sure loops ,  from pH sensor probe s located in the 

flot ation cells . 

M a s s  flow of m ateri al into the le ad a nd z inc cle aner circuit s 

will be m e a sured and , u s in g  a s s ay data , the circul ating 

cle aner circuit load wi ll be d etermined . 

7 . 35 D EWAT E R I NG C I RCU I T  D E S I GN 

E ach concent rate will b e  t hickened a nd a clarifier u s e d  to 

treat the t hickener overflow . The clari fier over flow wi ll be 

returned to the recla im wa ter sy stem for re-use . Thickener 

underflow density control will  be effected by means o f  vari able 

s pee d di aphragm p ump s which e l imin a te w ide fluctu ations in 

filt er feed densities . 

The filter feed p ulp s will b e  heated to improve filtering 

effic ie ncy . The elevated p ulp temper a tures e ffectively re duce 

s urfa ce t en s ion , thereby facilit ating improved cake dr ain age 

on t he filter . The existing filters  will be replaced with l arger 
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unit s to incre a s e  the a vailable filter m edia a r e a  b y  a fa ctor of 

three t o  permit a d e quate time for cake formation a nd dra i n age . 

Two ad ditional 5000 C FM v acuum unit s ,  identical to the t hree 

pr esently in use will  b e  installe d to s e rvice the a d ditional 

filter capacit y .  An a d dition al 1200 C FM compr e s sor i s  included 

in the design to p rovide air for the filter s n ap-b low s ystems 

a nd other purposes . 

The elimination of b u lk concentrates greatly s implifie s the 

l a yout and thus the oper ation of the dew a tering plant . 

Contamination between concent rates will b e  minimized by 

reducing the n umber of conveyors , a nd by dividing the 

existing b a s ement into two discrete a rea s . 

The alloc ation of dryers to s pecific functions i s  b as e d  upon 

t heoretical design c alculation s that indicate t ha t  the existing 

unit s c an dry t he m a x imum a nticipated concentrate production 

to a cceptable moisture contents .  The plan fig ures below a r e  

b a sed upon milling pla nned tonnag e s  o f  ore for 1 984 . This  y e a r  

w a s  chosen s ince t h e  highest  a nnual c oncentr a te output i s  

predicted for 1 984 . 
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F I GURE  7 - 1 6  

T H E  DEWAT E R I NG P LANT CAPAC I T Y  

L e ad concentrate P r od uc t i o n  

Z i nc c oncentrate  pr oduc t i o n  

I RATE S  
( DMT/OP ERAT I N G  HR ) 

I 
2 1 . 2  

3 6 . 7  

I 

RATE S  
( DMT/OP ERAT I N G  HR ) 

2 5 . 2  

5 3 . 2  

Gri nd i n g c i r c u i t a va i l ab i l i ty 9 2 %  
Dew ateri ng c i r c u i t a v a i l ab i l i ty 8 5 %  

D a y  to day c h a n g e s  in p lant feed g r a des require some 

prov i s ion to dew a ter conce ntr a te a bove planned le vels for s hort 

periods of time . To ob t a in this e s sential " reserve cap acity" , 

dryer s lope s have been s teep e ned a nd the fire box configura-

tion on nu mber 5 dryer h a s been imp roved to m aximize dryer 

throughput rates . 

New we ightomete r s  a re t o  be installed on the loadout b el t s  to 

a ccur ately monitor the dew a tering plant production rate s . 
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8 . 1 CYP RUS ANV I L  POWER R EQU I REMENTS 

The estimated powe r re quirements to s ervice t h e  modifie d mill a nd 

mine development prog r am s  were c alculated by applying the s ame 

load fa ctor a s  presently measured to the designed con nected 

horsepowe r load for d etermining peak demand a nd e nerg y consump­

tion criteri a .  

The modifie d mill equipment reg ister a nd pre dicted mine equipment 

loads were used to develop the fo rec a s t  connected load . " 'For the 

purp o s e s  o f  thi s c alcula ti on i t  w a s  a s su med t h a t  a conveyor would 

be u s e d  to transport o re from the V a ngorda P l ateau to the m ill sit e ,  

s ince t h i s  a lt ern ative r epre s ents the worst c a s e  from a n  electrical 

load s t a nd-point . The pe ak demand a nd a nnual energ y consumption 

we re calculated to be 25 . 0 MW a nd 1 55 GW hrs respectively . 
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8 . 2  THE N . C . P . C .  P OWER GENERA T I NG CAPAB I L I T I ES 

The N . C . P . C .  electrical di stribution grid  provides powe r to Faro 

a nd the minesite , and also services Whitehorse , Carmacks , Ross  

River , and a n umber of  smalle r  communities . ( Figure 8-1 } .  The t otal 

c ap acity of the present system is 7 7 . 7  M W .  Following the 

installati on of a fourth hydroelectric tur bine at the Whiteho rse  

Rapids  plant  in 1 983 , the  s y stem cap abilitie s will be increased t o  

97 . 7  M W ,  exclus ive o f  t h e  proposed local generating capacity . The 

Figure 8-2 below summarizes the N . C .  P .  C .  generating cap abilities 

a nd includes the small die sel unit located at Faro , installed 

prim arily to p rovide emerg e ncy domestic p owe r to the communities  of 

Faro a nd Ross River in the event of a powe r outage . 

SOURC E 

Hydro :  

F I GURE 8 - 2  

N . C . P . C .  GENERAT ING CAPAC I TY 

A i sh i h i k  
Whi tehorse Rapi d s  

Sub-Total 

PRESENT 
CAPAC ITY ( MW )  

I I POST M I D  1 983 I 

I CAPAC ITY ( MW )  I 
3 1 . 0  I 3 1 . 0  I :�:� I ;�:� I 

Di esel : F aro P l ant �. 1 I
I 

5 . 1  I
I 

Whi tehorse Rap i d s  2 1 . 6  2 1 . 6  I I I I Sub-Tota l  26 . 7  I 26 . 7  I 
I I I I TOTAL 7 7 . 7  I 9 7 . 7  I 
� --------------------�----------��----------�1 

Appropri ate utility s ystem r e serve cap acitie s a re normally comp uted 

by a d ding 5 percent of the a nticipated peak demand to the capacity 

of the large st s ingle ge ner ator that could be t aken "off-line" ; in  
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t h i s  c as e  one of the two hy droelectric turbines ( 15 . 5  M W )  located a t  

Aishihik . T h e  forecast sy stem p e ak demand 1980-81 i s  55 . 5  M W .  

Thus : 

Reserve cap acity ( M W )  cap acity larg e st unit + ( 0 . 05 x p e ak 
demand ) 

15 . 5  + ( 0 . 05 X 55 . 5 )  

1 8 . 3  MW 

As shown in figure 8-3 below t h e  s ystem h a s  adequate c ap acity to  

s ati sfy the current re quirements . The a d ditional 9 . 0  M W  load 

imp osed b y  the development programs however , will re sult in a 10 . 0  

M W  s hortfall in system cap acity , which could b e  largely offs et b y  

the installation of a 9 MW thermal gener ating fa cility . T h e  

t empor a ry reduction in reserve c ap acity is not sufficient to j u s tify 

t he instal la tion of a d dition al g e ne r ating e quipment , p articularly 

when considering the exc e s s  system c ap acity that will exist o nce t he 

n ew hydroelectric tu r bine is instal le d a nd ope r ating by mid 1 983 . 

FIGURE 8-3 

N . C . P . C .  SYSTEM CAPACITY vs . REQU IREMENTS 

I CASE PERIOD PEAK CALCULATED REQUIRED ACTUAL SURPLUS 

I DEMAND RESERVE GENERATING CAPABILITY ( SHORTAGE)  

I MW MW MW MW MW 

I I 

I Forecast 1 980/81 5 5 . 5  1 8 . 3  73 . 8  77 . 7  3 . 9  I 
I 2 * Forecast pl us Vangorda 

87 . 7  7 7 . 7  ( 1 0 . 0 )  I I Devel opment Load 68 . 8  1 8 . 9  
I I 
I 1 As for 2 p l u s  9 MW Power 

68 . 8  1 8 . 9  87 . 7  86 . 7  ( 1 . 0 )  I Pl ant 
I I 
I 4 I As for 2 pl us Addi t i onal  

1 8 . 9  87 . 7  1 06 . 7  1 9 �0 I I Hydro Uni t  at Whi tehorse 68 . 8  
I I 

* I ncl udes provi s i on for normal load growth . 
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From this  a nalysis o f  the pe ak demand criteria it  w a s  concluded 

that a 9 M W  incre a s e  in c apacity will be r equired to s ati sfy the 

proj ecte d load in 1982 and at le ast  for the first 6 mo nths o f  1983 . 

Delays in c ommiss ioning the a d dition al 20 M W  turbine in Whitehorse  

would e xtend the d ep e nd ency on t he gener ating plant . 

Simi larly a s tu dy of the forthcoming energy production c ap ab i lities 

indicated that suffic ient hydroelectric energ y would be available to  

s ati sfy the s ystem r e quirement s in total by 1 984 , Figure 8-4 below . 

F I GURE 8-4 

LOCAL E LECTR I CAL ENERGY REQU I REMENTS ( GW hrs ) 

I YEAR 1 980 1 98 1  1 982 1 983 1 984 1 985 1 986 
I 
I 
I C . A . M . C .  Requi rement 1 00 1 00 1 45 1 45 1 45 1 5 5  1 55 
I 
I N . C . P . C .  Contr i b ut i on 1 00 1 0 0  1 00 1 23 1 4 5  1 55 1 55 
I 
I Local Generat i on Requi rement 45 22 
I 

The a hove data as sumes that the n ew hydroelectric tu r bine will be 

in s ervice by mid 1983 a nd will be c ap a b le of producing 80 GW 

hrs/ye a r .  This may only be a chieved following the resolution of 

winter a nd spring problems in the M a rwell a rea o f  Whitehorse . The 

data above a l so a s sumes that the Whiteho rse Copper Mine curtails 

production in 1 983 as sche dule d .  Delays in a s hut-down o f  this 

o pe r ation for a ny re a so n , would e xtend the dep endency of Cyprus 

Anvil o n  loc ally ge nerated e ne rg y .  
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8 . 3  SUP P L EMENTARY POWER GENERAT I ON 

Ne twork a n alyses  o f  the s y stem we re integ r ated with p redicte d t ot a l  

g r i d  loadin g s  to e stablish t h e  need for a n  a d dition al 9 M W  

g e n e r ating facilit y , t h a t  would b e  r e quired for a t  le a s t  t h e  first 

two years o f  ope r ation sub se que nt to the s ta rt-up of the modifie d 

mill c ir cuit . A number of p owe r gener ating altern ative s were 

conside re d including ,  c oal fired s te am gener ators , hydroelectric 

gener ating s y stems , g a s  tu r bine s ,  a nd di e s el engine gener ator s . 

A prelimi n a ry fe a s ibi lity s tu dy w a s  c onducted by Montreal Engi­

neering Ltd . to inve stig a te the v iabi lity of coal fir e d  steam 

ge ner ator s , for providing s hort a nd long term energy s u pply . The 

investig a tion indica ted that such gener ation is worthy of further 

s tu dy in the futu re as c oal qual it y  a nd r e s e rves a r e  b etter defined . 

A coal fired powe r s ta tion could not b e  commissioned in the time 

required by the development schedule . 

Hydroelectric gener ating potenti a l  in t he immedi a te area w a s  fo und 

to be limite d .  Ne verthele s s ,  studi e s  are s ch e duled to com mence in 

t he near future t o  develop an inventory of pos sib le s it e s  a nd 

identify t heir respective gener ating potenti als . 

G a s  turbines were found to be ch eaper than s ta tion a ry die sel 
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g e ner ating unit s in terms of c ap it al c osts . Howe ver , their inferior 

fuel efficie ncy char acteri stic s ,  render these m achines more s u it a ble 

for s ta nd-by and peaking s e rvice . 

D ie s el engine powe r g e ner ating unit s a re normally favoured to 

supply long term e nerg y needs . These unit s r e quire a higher initi a l  

c ap it al inve stment , howe ver this  disadv antage i s  offset by the 

improved rel iabi lity and low unit cost of energy produced .  

The fin al p lant design i s  c ur rently in p rogr e s s  to s elect the mo st 

cost e ffic ient and rel iable gener ati ng s y stem that would provide the 

incremental powe r requirements unti l adequate a nd cheaper hydro­

electric energ y is available . Both die s el engine a nd g a s  tu r bine 

altern atives are under considerati on . For this purpose it w a s  

a s sumed t h a t  the powe r plant would b e  c ap ab le of gener ating up to 

a maximum of 10 M W .  

Despite the installa tion of suitable compens ating and control 

equipment , l ine los s e s  in t he order of 16 p e rc ent were predicte d if 

the ad dition al energ y were g e ner ated in Whiteho r s e .  Furthe r s tu dy 

proved that it would b e  cheaper to t ra nsport fuel to the F a ro a rea 

t o  a plant c loser to the load centre , than to incur such sub stantial 

transmission los se s . 
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P owe r w i l l  be provided to  t h e  Vangorda P late au mine s ite  by mea n s  

of a b r anch l ine t a k e n  off the existing 138 kV transm i s-s ion line 

b etwe en t he Town a nd the F a ro minesite . A tra nsformer a nd 

sub-s tation will be loc ated a t  the Grum mine site . 

The powe r gener ation a nd modifie d di stribut ion system p rovides for 

a n  additional step-down t ra nsformer to p ar allel the 16 MVA unit 

pres ently in s ervice . The total c ost of the gener ating s tation 

t ransformers a nd t ransm i s s ion line t o  the Grum minesite will b e  

a pproximately $ 1 2 . 0  m i llion . 
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8 . 4  THE COST OF ELECT RICAL ENERGY 

The  f igure  b elow s ummarize s  the a nnual minesite energy re quirement 

by year  a nd identifie s the r e spective energy sources.  

FIGURE 8-6 

TOTAL ENERGY PRODUCTION AND COST BY YEAR 

I YEAR 1980 1981 1982 1983 1 984 1985 1986 

I 
I 
I Total Energy Required ( GW h r s )  100 100 145 145 145 155 155 

I 
I N . C . P . C .  Energy Avai l ab l e  ( GW hrs )  100 100 100 123 145 155 155 

I 
I Additi anal Generation Requirements ( GW hrs ) 45 22  

I 
I Total Energy Cost ( $ mil l ion ) 4 . 61 4 . 61 8 . 32 7 .  7 1  6 . 68 7. 15 7 .  15 

I 
I Un i t  Energy Cost ( �/KWH) 4 . 61 4 . 61 5 .  74 5. 32 4 . 61 4 . 61 4 . 61 

i 

Total energy costs  were derived by c alculating the weighted 

ave r age val ue for locally generated e nergy a nd that  supplied by 

the existing grid. 
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8 . 5 LONG T E R M  P OWER SUP P L Y  

T h e  N . C .  P . C .  i s  pre sently considering a number o f  potenti al 

hydroelectric s it e s  within the Yukon with a v iew to commencing 

st age d development prog r am s  to provide s ufficient e nergy for long 

term territori al growth . Are a s  currently under s tu dy are listed 

b elow with their re spective potential c ap acitie s . 

F I GURE 8-7  
POTENT IAL HYDROELECT R I C  DEVELOPMENTS 

POTENT.IAL S ITE 

Eag l e  Rock 

Franc i s R i ver 

Tes l i n  Ri ver 

L i tt l e  Sal mon Ri ver 

POTENT IAL CAPAC ITY MW 

75 
70 

45 
1 5  

I n  v iew of the high transmi s s ion los ses refe rred to earlie r ,  and the 

h ig h  cost of the rmal gener ated e nerg y ,  there will b e  considerable 

a dv ant age to  Cypru s Anvil if a ny o ne of these s ites  could be 

develope d .  

I n  addition to the s e  s tu di e s  conducted by the N . C .  P . C . , Cyprus 

Anvil will continue t o  eval u a te t he feasibility of loc al hydroelectric 

a nd thermal p owe r gener ating s ystems . 
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9 . 1  I N T RODUCT I ON 

The protection of the n atural environment and t he improvement in 

working conditions were v it al c onsiderations in the design of the 

long term development progr am . There are t hree principal areas of  

concern in t hi s  r eg a r d , n amely the level s of airborne particulates , 

of noi se in the working environment , and the potenti al adv er s e  

imp act future mining development s c ould imp art t o  t h e  flora ,  fauna , 

w a ter quality and ae sthetic beauty of the n atural surroundin g s . 
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9 . 2  AIRBORNE PART I CULATES 

The potenti al to gener ate exces sive levels of airbo rne particulates  

is  inherent in t he ba sic proce s ses  of  crus hing , g rinding , flotation 

a nd concentr ate drying . Dus t may be gener ated directly by the 

proce s s  or indirectly by emi s s ions from mate ri al spillag e s  that h ave 

acc umulated in t he plant . While all level s of  dus t  a re undesir able , 

the s o  c alled " respirable dust" , ranging in s ize f rom zero to five 

micron s ,  is the s ize range deemed most h armful to healt h .  

Sig nific ant improvement s h ave been a chieved duri ng the last  five 

years in reducing the concentrations of these  undesir able , ult ra-­

fine particle s .  These  ch ange s h ave b een realized t hroug h t he 

imp le mentation of  more effective plant v entilation . 

Ce rtain features h ave been i ncorporated in the new plant desig n 

that  will f urther reduce a irbo rne d us t  level s .  Thus all new flot ation 

cells will be covered and vented to minimize ult ra-fine dus t  

ge ner ation to a tmosphere f rom flot ation froth surface s .  

The most  prolific dust  source in t he filter dryer area h as been the 

t ransfer conveyor s y stem feedi n g  t he dryers . The number of 

conveyo r  b elt transfer points in t he modified dewatering plant h as 

b een s ig n ificantly reduced . I n  a d dition a solid floor will be laid 
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directly above the dryers to effectively isolate t he dryer s ec tion 

and di vide that part of the b u ilding into individually ventilated 

are as . I mproved filt er and dryer control systems · will  minimize 

pe riods of  over-drying and hence dus ting conditions , while re ducing 

ove r al l  prod uct mo isture . Each of the a bove measures will c ontribute 

t o  much improved air quality a nd working environment in the 

dew a tering s ec tion . 

The design of the modifie d plant will do much to red uce proc e s s  

sp illage which i s  not o nly unsig htly b u t  may a l s o  expose emp loyees 

to ele vated le vel s of dus t .  The principal sou rces of  proce s s  spillage 

a re t he grinding a nd flot ation sec tion b asement s .  There is  no doubt 

that the redistribution of mill feed within the expanded grinding 

c ircuit , the redesigned flot ation launders and improved c ircuit 

control facilities will do much to alleviate t h i s  proble m .  

At pres ent the reagent mixing plant i s  centrally located in the 

conce ntrator . Chemical dus ts e ma n ating from thi s v icinity that a re 

not e xhauste d  by the loc al ventilation syste m ,  migr ate t hrough the 

flot ation section and the mill mechanical workshop exposing 

emp loyees to inh al ation of  t h i s  materi al .  The mo difie d plant design 

p r ovides fo r a new reagent receiving and mixing fa cility , 

physically separ ated from the ope r ating floors a nd s e rviced by a 

dedicated heating and ventilation syste m ,  thus minimizing emp loyee 

exposure to the se potenti ally ha rmful chemical dusts . 
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The existing lunch room is sm all ,  poorly loc ated and di fficult to 

keep c le an . Dust  c a r ried into the room on work clothing m ay 

accumulate on table s urfa c e s  a nd u ltimately contaminate food . The 

modifie d plant incorporates c entral air conditioned a nd pre s surized 

lunch room facility and a n ew wa shroom . P rovision is  made to  h a ng 

work coats and coveralls  out side the lunch room to prevent the 

involunt a ry t ran sportation of  dust a nd contamin ants into the areas  

where food is consumed . 

As a re sult of the work c a r ri e d  out over recent year s , and the 

m e a sures  incorporated in t h i s  mo st recent d e sign to reduce level s of 

air bo rne dus t ,  the new plant has the capability of meeting a l l  

general ly a ccepted environm ental sta nd a rds . 
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9 . 3 N O I SE 

Ce rt ain mineral p r oce s sing functions typ ic ally g e ner ate noi s e  level s 

a bove t hat a t  which hea ring protection i s  r e quired when emp loyees 

a re s ub j ected to p rolonge d exposu res during their normal working 

s h i ft .  Mine s afety reg ulations require that hearing protection be 

worn by those emp loyees who a re exposed to time weighted ave r age s 

in e xc e s s  of  85 decib el s . Whilst  preventive action c a n  b e  t aken to  

minimize the adverse effec t s  of noise , the we aring of  protective 

devices is frequently uncomfo rtable a nd inconvenie nt . The adv e r s e  

effect on t h e  ove r al l  working environment inevitably r e s u l t s  i n  

reduced morale and j ob interest . 

Noise level s will be reduc e d  in the modified mill b y  the general 

reduction in the number of small high speed moto r s , b elt-driven 

s heaves in the flot ation a rea and the increased use of sound 

proofing materi al s . 
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9 . 4  F R ESH WAT E R  CONSUMP T I ON 

The existing w a ter license limits the a nnu a l  consumption of fresh 

water at the mine site t o  2 . 0  billion imperial g al lon s .  In order to 

ensure comp liance w ith thi s limit , a nd provide s u fficie nt w a te r  to 

a chieve t he r e duced flot ation den sitie s ,  an i ntern al water recircula­

tion s y stem h a s  b een i ncorporated into the plant desig n . Thus w a ter 

overflowing the le ad a nd zinc clarifier s  will  be collected and used 

in the grinding a nd flotati on p r oc e s s e s . I t  is  e stimated that a bout 

2 , 000 imperial g al lon s per minute may be r ec ir cul ated within the 

modifie d mill , which would re duce the total fresh w a te r  re quire­

ment . 

Thi s r e d uction in fresh w a ter consumption s hould be considered the 

fir st s tep in the long term ma n agement of fresh w a ter u s age . 

Engineering studie s , in  conjunction with l aboratory testwork in 

p rogr e s s  a t  the minesit e ,  are procee ding to develop methods b y  

which further reduction s in w a ter cons umption m a y  be r e alized to 

the m utu a l  benefit of the proce s s  a nd the environment . 
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9 . 5  TA I L I NGS D I SP OSAL 

It will be n eces s ary to construct n ew t a iling s imp oundment facil ities 

to a ccommodate the incre ased volumes of t ailings produced when 

milling ore from the Vangorda P l a teau , in a d dition to feed from the 

F a ro p it .  

The finer grind will exe rt constraints o n  the over all desig n of the 

facilit y .  The physical size of the ponds will be incre a s e d  not o nly 

to accommodate larger volumes 

incre a sed retention times for 

of t ai l ing s ,  b ut also to p rovide 

effective settling of the finer 

s uspended p articulate s . T h e  proposed desig n reflects the lowe r 

ultimate deposition densities of  the finer tailings c aused by higher 

level s o f  fluid entrapment . Final ly , s ince the angle of  repose of  the 

t ailings will  be lowe r ,  the expanded pond desig n p rovides for 

incre a s e d  volumes of  material to be s tore d beneath the w a ter level . 

The n ew tailin g s  di sposal fa cilitie s shown in Figure 9-1 will 

p r ovide sufficient storage volume for a n  a d dition al fifteen years 

prod uction , during which time t he two n ew dam structures will be 

r aised in 1986 a nd ag a in in 1990 . The existing Rose Creek diversion 

ditch will be extended along the south side of the v alley for 

a p pr oximately 3 . 2  k ilometre s . The impoundment area will b e  
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cont ained by two n ew e a rth-fill dams . The a r e a  up-stream of t h e  

intermedi ate dam will p rovide s to r age for t h e  solid t a i ling s .  The 

v olume contained between the inte rmedi ate dam and the downstream 

dam will p rov ide s u ffic ie nt retention time for sup e rn atant clarifica­

tion to ensure that the fin al effluent will c onform to all  pe rtinent 

regulatory re quirements . 
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9 . 6  THE B I OP HY S I CAL ENVI RONMENT 

The elev ation at the Anvil minesite is  1 , 070 metres a nd the clim ate 

is  c h a r acterized by long cold winter s  a nd s hort cool summer s . The 

mine is  situ ated on t he s outh flank of the Anvil R ange , a n  a re a  of 

rounded mountains core d by g r a nit e  which reach a maximum 

elevati on of  1 ,  980 metre s .  Hillsides  su p port a n  open forest  of small  

white  a nd bl ack spruce a bove which alp ine tundra predominate s . 

Major wildlife s pecie s in the area are moose , D al l  sheep , woodland 

c aribou , g rizzly bear a nd b lack b e a r .  Streams sup port indig e nous 

populations of gr ayling a nd provide s pawning beds for chinook 

s al mon . 

Environmental b a s el ine s tu di e s  h ave b ee n  designed and a re b eing 

expanded to a s s i s t  in the comp le te underst a nding of the undisturbed 

n atural environment . The s tu dies  a re logically divided into s pecific 

a re a s  of investiga tion . 

9 . 61 HYDROLOGY : 

Limited s tream flow d a t a  is  a vailable for the Vangorda and 

Rose Creeks . Continuous r ecor ding s ta tions will be constructed 

t o  a ccur ately monitor the se v olumes to p rovide data for future 
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e ng i neering purposes . 

9 . 62 WAT E R  QUAL I TY : 

Most e x i sting w a ter quality data i s  concerned with flows in the 

v icinit y  of the mine . A reg ion al prog r am of water quality 

s ampling was sta rted in 1979 a nd includes site s  o n  all  wa ter­

sheds in the Anvil R a nge , which could b e  affected by mining 

developments in the fore seeable futur e . Sampling h a s  been 

c arried out at approximately 25 s it e s , twice during 1979 a nd 

will b e  carri e d  out four times p e r  year hencefo rth . Stream 

s e diments were also s am p le d  during 1979 a nd will c ontinue to 

be s ampled e very ye a r  to monitor pos sible a ccumul a tions of 

heavy metal s . 

A b enthic s amp ling prog r am will be instituted in co-o pe r ation 

with the Environmental P rotection Service in the three major 

affected drain age s  in t he Anvil R a nge . Benthic s amp ling 

provides a very sensit ive method of detecting deterior ations in 

aqua tic environment . 

9 . 63 VEGETAT I ON : 

Vege tation mapping h a s  b ee n  conducted in a general way 

( 1 : 50 , 000 scale ) over most of the affected a re a s  of  the Anvil 
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R a nge t o  p rovide a n  adequate level of detail  for most 

p urpo s e s -. More inten sive s tudies of  vegetation will b e  carried 

out  to  determine s pecie s c omposition a nd s tructure of  the plant  

communiti e s  a nd growth r ates  o f  t ree s pecie s for potential use 

in revege tation . Work com mence d  in this  r eg a rd duri ng 1979 . 

9 . 64 W I L DL I FE : 

Low key s tu di e s  will c om mence , to monitor fish a nd ungulate 

populations in t ho s e  a re a s  that could be affecte d by future 

mining development . Of p articular concern is  the potential 

adv e r s e  affect ,  mining a ctivitie s in Vangorda P lateau may 

impose upon t he r e s i dent herd of sheep that h ave t raditional ly 

mig r ated over thi s land when t ravelling b etween Mount Mye 

a nd Sheep Mountain , their respective s ummer and winter 

h abitats . 

All long term p r oduction p l a n s  will endeavour to minimize 

detrimental effects upon t he indige nous specie s in thi s a rea . 
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FIGURE 10-1 
CYPRUS ANVIL MINING CORPORATION 

FINANCIAL EVALUATION OF VANGORDA PLATEAU DEVEIDPMENT 
Cdn . $ (Millions ) 

CASH 1 

Net Cash Flow 
available for distribution 

30. 538 
21 . 258 
18 . 837 
77 . 366 
41. 374 
39 . 751 
42 . 283 
49 . 023 
40 . 253 
17 . 341 

TOI'AL 378 . 024 

IXF/ROl 

4B-V 
Net Cash 

Flow available Difference 
for distribution to Case 1 

11 . 686 (18 . 852 ) 
8 . 063 (13 . 195 )  

37 . 794 18 . 957 
76 . 833 ( . 533)  
38 . 208 (3  . 166)  
64 . 206 24 . 455 
46 . 447 4 . 164 
59 . 761 10 . 738 
68 . 625 28 . 372 
72 . 823 55 . 482 
45 . 527 45 . 527 
54 . 991 54 . 991 
60 . 625 60 . 625 
33 . 927 33 . 927 
2 9 . 807 29 . 807 
24 . 2 34 24 . 234 
24 . 551 24 . 551 
30 . 647 30 . 647 

788 . 755 410 . 7 31 

36 . 6% 



FIGURE 1 0-2 

CYPRUS ANV IL M I N ING CORPORAT ION 

VANGORDA PLATEAU DEVELOPMENT 

I 1 980 1 98 1  1 982 I 1 983 1 984 1 985 1 986 1 987 I 1 988 I 1 989 1 990 1 991 1 992 1 993 1 994 1 995 I 1 996 1 997 
I I I I I 
I 

GROSS SALES $ { 00 0 )  I I I I I I I I I I I I I I I I 
I I I I I I I· I I I I I I I I I 

Anv i l  Al one 
1 251 , 1 97 1 239 , 257 1 2 1 2 , 404 1 25 7 , 974 1 278, 455 1 225 , 628 1 22 2 , 902 1 22 7 , 692 1'21 5 , 027 1 50 , 450 I - I - I - I - I - I - I - I 
1 251 , 1 47 1 239,759 1 225 , 888 1 29 3 , 2 1 0  304 , 7 08 1 269 ,491 1 271 ,671  1 266 , 968 1 27 2 , 270 1 293 , 850 1 261 ,816  1 256 , 1 62 1 26 3 , 395 1 1 96 . 908 1 1 41 • 439 1 1 28 , 781 1 1 27 , 924 1 1 03 , 440 

4B -V I I I I I I I I I I I I I I I I I 
NET PROFIT AFTER TAX $ {000) I I I I I I I I I I I I I I I I 

I I I I I I I I I I I I I I 
Anv i l  Al one 1 39,009 I 29,057 I 1 8 ,034 I 43 ,777  46,351  2 7 , 503 24 , 73 9  1 2 7 , 236 1 21 ,533 I 21 ,533 I 1 , 269 I - I - I - I - I - I 
48 -V 1 48, 204 I 38, 474 1 2 8 , 300 1 60 , 1 95 68, 692 48 , 1 02 49 , 906 I 4 7 , 986 I 48,655 I 52 , 1 70 I 32,726 I 36, 694 37 , 972 I 24,778 1 20 , 207 I 1 4 , 303 I 1 3 , 468 I 1 0 ,827 

I I I I I I I I I I I I I 
NET CASH FLOW $ { 000 ) I I I I I I I I I I I I I 

I I I I I I I I I I I I I 
Anv i l  Al one 1 30 , 538 I 21 , 258 1 1 8 , 837 I 7 7 , 376 41 ,374 39 ,751  42 ,283 49 ,023 1 40, 253 I 1 7 , 341 I - I - I - I - I - I - I 
48 -V I 1 1 , 686 I 8 ,063 I 37 , 7 94 1 76 , 833 38, 208 64, 206 46 , 447 59,761  I 68,625 I 7 2 , 8 1 3  1 45 , 527 1 54 , 992 60 , 62 5  I 33, 927 1 29 ,807 24 , 234 I 24,551  I 30 , 647 

I I I I I I I I I I I I ,'... 
I UNIT CASH COSTS ¢/LB . I I I I I I I I I I I I Vl 

I I I I I I I I I I I I _, 
I I 
I F . O . B .  TIDEWATER I I I I I I I I I I I I 
I (Adjusted for Ag & Au Credi t s )  I I I I I I I I I I I 
I Anvi l  Al one I 4 . 7 1  I 1 2 . 1 4 I 1 6 . 2 6  I 6 . 65 5 . 45 6 . 38 7 . 47 6 . 83 I 7 . 92 I 1 3 . 85 I - I - I - I - I 
I 48-V I 4 . 71 I 1 2 . 10 I 1 5 . 37 I 6 . 1 0 I 3 . 89 3 . 65 3 . 06 1 . 36 I 1 . 25 I 2 . 87 I 6 . 24 I 6 . 1 3  5 . 62 8 . 1 5  I 7 . 75 8 . 2 9  I 8 . 74 I 5 . 56 
I I I I I I I I I I I I I 
I PAYABLE METAL PRODUCTION SALES I I I I I I I I I I I I 
I I I I I I I I I I I I I I 
I Anv i l  Al one I I I I I I I I I I I I I 
I Zn { 000) Lbs .  1 239,693 1 259 , 348 1 225 , 667 1 240, 458 1 240 , 458 1 21 0 , 1 54 1 2 1 0 , 1 54 1 22 5 , 300 1 220, 665 I 5 7 , 025 I - I - I - I - I 
I Pb { 000) Lbs . 1 1 57 , 1 55 1 1 78 , 268 1 1 4 9 , 928 1 202 ,222 1 208,21 1 1 16 6 , 291 1 1 66 , 291 1 1 66 , 291 1 1 60 , 601  I 36, 209 I - I - I - I - I - I - I 
I Ag ( 000) Dz s .  I 2 , 546 I 1 , 904 I 1 , 536 I 2 ,772 I 3 , 1 56 I 2 ,223 I 2 ,090 I 1 , 945 I 1 , 563 I 266 I - I - I - I - I - I - I 
I Au Ozs . I 3 , 044 I - I - I - I - I - I - I - I - I - I - I - I - I - I - I - I 
I I I I I I I I I I I I I I I I I I 
I I I I I I I I I I I I I I I I I I 
I 48 -V I I I I I I I I I I I I I I I I I 
I Zn { 000) Lb s .  1 239,693 1 260 , 060 1 241 , 457 1 270 , 97 1  1 270 , 971 1 239 , 086 1 234 ,92 1  1 23 2 , 47 1  1 239, 1 1 5  1 280, 390 1 256 ,050 1 254 ,394 1 260 , 637 1 9 5 , 501  1 1 28 ,049 1 1 9 , 3 1 8  1 1 1 9 ,054 I 96 , 095 I 
I Pb { 000) Lbs .  1 1 57 , 1 55 1 1 78 ,566 1 1 54 ,572 1 2 1 2 ,095 1 21 8 , 333 1 1 85 , 426 1 1 90 ,526 1 1 88 , 259 1 1 86 , 250 1 1 87 , 602 1 1 7 0 , 787 1 1 6 9 ,380 1 1 73 , 655 1 1 24 ,057 I 89 ,776 80 , 086 I 79 , 23 1  I 64 , 228 I 
I Ag ( 000) Oz s .  I 2 , 546 I 1 , 907 I 1 , 700 I 3 , 030 I 3 , 459 I 2 ,862 I 2 , 948 I 2 , 835 I 3 , 067 I 3 , 1 69 I 2 ,591  I 2 , 406 I 2 , 485 I 1 , 9 1 6  I 1 ,636 1 , 459 I 1 , 444 I 1 , 1 70 I 

I Au Ozs . I 3 , 044 I - I - I - I - 1 1 8 , 685 1 1 9 ,539 I 1 9 , 160  I 1 4 , 303 I 8 , 756 I 7 ,699 I 7 , 830 I 8 , 099 I 8 , 276 I 7 , 741 6 , 906 I 6 , 832 I 5 , 447 I 
I I I I I I I I I I I I I I I I I I 



FIGURE 10-3 

VANGORDA PLATEAU DEVEIDPMENT 
NET CASH FLCii>V SENSITIVITIES 

ALL PRICES AT SAME % PRICE SENSITIVITY 
(CON. $ MILLIONS) 

- 20 - 15 - 10 - 5 E()UILIBRTIJM + 5 +10 + 15 + 2 0  
CASE 1 4B-V CASE 1 4B-V CASE 1 4B-V CASE 1 4B-V CASE 1 4B-V CASE 1 4B-V CASE 1 4B V CASE 1 4B V CASE 1 4B-V 

NCF. NCF' . 

1980 (7J.9) (27274) 7346 (16980) 14111 (6652) 20858 2699 30538 11686 40934 20683 51373 28674 61814 36413 72285 45116 
81 1891 (24095) 8064 (15707) 13503 (7398 ) 18864 860 21258 8063 22864 14742 24376 21434 25800 26956 27109 31405 
82 (3718) 5921 4063 14299 9225 22559 14070 30680 18837 37794 23527 44442 28141 50894 32668 56322 37118 61640 
8 3  44238 42032 54546 53500 62346 62461 69885 68814 77366 76833 84782 79851 92169 84975 99509 89350 106795 93690 
84 27784 22757 24964 25481 30051 30560 35758 33918 41374 38208 46881 43689 52299 48089 57617 55195 62832 62173 
85 18507 38262 25513 46997 30547 52211 35209 58405 39751 64206 44187 68893 48505 73603 52717 78149 56809 82562 
8 6  21944 38072 26926 43820 32116 43122 37235 49330 42283 46447 47259 53368 52163 60008 56999 66546 61767 72979 
87 28042 42684 33161 39388 38512 50713 43802 49011 49023 59761 54175 65747 59265 71632 64289 77405 69243 83079 
88 21091 40148 25939 51954 30781 51926 35552 62255 40253 68625 44874 74906 49428 81089 53913 87163 58329 93132 
89 14530 48401 15756 54404 16353 58870 16880 65888 17341 72823 17738 79641 18073 86369 18336 92976 18536 99484 

1990 25995 26143 34808 40237 45527 50694 55741 60655 65448 
91 32173 37311 43256 49175 54991 60719 65788 70520 75151 I 
92 35207 42638 48975 55196 60625 65043 70699 76859 82947 

>-' 
Ul 

9 3  18356 22698 26959 30419 33927 38451 42164 45449 48643 
CD I 

94 17950 21327 24246 26667 29807 32813 35762 38656 41496 
95 12711 15948 18128 21226 24234 27212 30159 33080 35977 
96 12932 15891 18463 21520 24551 27566 30557 33519 36463 
97 22294 23961 26257 28475 30647 32798 34904 36980 39019 

'lOT. 17 3590 404527 226278 503073 277545 599461 328113 694774 378024 788755 427220 881260 475792 972540 523663 1062193 570823 1150406 

15% 72472 91973 102016 134370 129795 175124 157205 214133 184654 252021 211855 288453 238779 324299 265373 358994 291639 393295 

12% 85011 121878 117635 170182 148527 216714 179007 261508 209428 305140 239541 347289 269332 388802 298747 42 9117 327784 468925 

$/SHARE 
(15%) 9 . 44 11. 98 13 . 2 9  17 . 50 16 . 91 22 . 81 20 . 48 27 . 90 24 . 05 32 . 8 3 27 . 60 37 . 58 31 . 11 42 . 25 34 . 57 46 . 77 3 7 . 99 51.24 

DIFF 2 7 . 0 %  3 1 . 5% 35 . 0% 36 . 0% 36 . 5% 36 . 0 %  36 . 0% 35 . 0 %  35 . 0 %  
(12% ) 11 . 07 15 . 88 15 . 33 22 . 17 19 . 35 2 8 . 23 23 . 32 34 . 07 27 . 28 39 . 75 3 1 . 21 45 . 24 35 . 09 50 . 65 38 . 92 55 . 90 42 . 70 6 1 . 09 

DIFF 43 . 5% 44 . 5% 46 . 0% 46 . 0% 4 5 . 5 %  45 . 0 %  44 . 5 %  43 . 5 %  43 . 0% 

DCFRO% 20 . 4% 24 . 1% 28 . 6% 32 . 9% 36 . 6% 39 . 2% 4 1 . 4 % 42 . 4% 4 3 . 7% 



CASE 1 4B-V CN3F 1 4B-V CASE 1 
-20/40 -20/40 -15/30 -15/30 -10/20 

1980 (13. 902) (41. 049) ( . 903) (27 . 489) 9 . 525 
81 ( 5 . 037) (31. 085) 4 . 923 (20 . 668) 11. 524 
82 ( 9 . 463) ( . 616) ( . 313) 9 . 517 7 . 340 
83 3 3 . 10 5  2 9 . 990 4 6 . 345 44 . 573 5 7 . 917 
84 3 0 . 707 10 . 392 2 5 . 839 2 4 . 082 26 . 937 
85 13. 675 30 . 958 2 0 . 608 37 . 495 2 8 . 464 
86 17 . 279 34 . 513 2 3 . 339 3 9 . 238 2 9 . 688 
87 2 4 . 093 30 . 108 29 . 984 42 . 162 3 6 . 340 
88 17 . 30 1  3 8 . 867 23 . 10 3  3 9 . 609 28 . 919 
89 13 . 875 42 . 315 15 . 402 50 . 825 16 . 259 

1990 19 . 277 2 5 . 663 
91 28 . 56 9  32 . 939 
92 32. 660 37 . 63 8  
9 3  14 . 89 1  19 . 294 
94 13 . 570 18 . 124 
9 5  8 . 802 13 . 013 
96 9 . 006 13 . 240 
97 19 . 370 22 . 512 

'IDI'AL 121 . 633 290 . 539 188 . 326 421. 767 252 . 912 

15% 40 . 707 4 2 . 325 79 . 935 99 . 934 115 . 915 

12% 5 0 . 480 65. 334 9 3 . 408 130 . 86 3  133 . 198 

$/SHARE 
(15%) 5 . 30 5 . 51 10 . 40 13 . 02 15 . 10 

Diff. 4 . 0% 2 5 . 0% 
(12%) 6 . 58 8 . 50 12 . 17 17 . 05 17 . 35 

Diff. 29% 40 . 0 %  

DCFRO% 15 . 5% 20. 6% 

FIGURE 10-4 

VAN30RDA PlATEAU DEVELOPMENT 
NET Cl\Sll FIJ:M SENSITDT..TIES 

Ag. Au. AT OOUBLE Pb . & Zn. % Price SENSITIVITY 
(CON. $ MILLIONS) 

4V-B CASE 1 4B-V EQUILIBRIUM CASE 1 4B-V 
-10/20 -5/10 -·5/10 CASE; 1 4B-V � 5/10 +5/10 

(13 . 658 ) 18 . 565 ( . 332) 30 . 538 11 . 686 44 .437 23 . 531 
( 10 . 526) 17 . 873 ( . 691) 21. 258 8 . 063 22 . 559 15 . 910 
19 . 455 13 . 188 29 . 172 18. . 8 37 37 . 794 24 . 381 4 5 . 646 

CASE 1 4B-V CASE 1 4B-V CASE 1 4B-V 
+10/20 +10/20 +lS/30 +15/30 +20/40 +/.'0/40 

58 . ?.79 3 3 . R66 72 . 322 45 . 153 86 . 292 59 . 127 
23 . 699 23 . 291 24 . 664 28 . 638 2 5 . 438 30 . 39 3  
29 . 800 5 2 . 850 35 . 116 59 . 180 4 0 . 307 65 . 364 

5 8 . 994 67 . 681 6 6 . 729 7 7 . 366 76 . 8 3 3  86 . 956 8 1 . 164 96 . 496 8 7 . 727 105 . 968 93 .457 115 . 352 10(' . 854 
26 . 746 34 . 239 3 2 . 873 4 1 . 374 38 . 208 48 . 343 44 . 985 55 . 161 51. 757 61. 819 60 . 581 68 . 316 6 8 . 274 
50 . 119 34 . 200 56 . 569 39 . 75 1  64 . 206 45 . 117 70 . 413 50 . 299 7 6 . 532 55 . 296 82 . 415 6 0 . 10 6  8 8 . 068 
3 9 . 962 3 6 . 040 4 8 . 883 42 . 283 46. 447 4 8 . 409 55. 323 54. 434 6 3 . 843 6 0 . 345 72 . 189 6 6 . 149 8 0 . 358 
4 5 . 845 4 2 . 736 46 . 980 49 . 023 59 . 761 5 5 . 205 67 . 466 61. 285 74 . 983 67 . 260 82 . 317 7 3 . 131 89 . 468 
54 . 236 34 . 634 6 0 . 305 40 . 253 6 8 . 625 45 . 753 76 . 797 51 . 160 84 . 789 56 . 453 9 2 . 605 61 . 64 7 100 . 244 
51. 950 16 . 844 64 . 080 17 . 341 7 2 . 823 17 . 743 81 . 384 18 . 061 8 9 . 763 18 . 2 81 97 . 955 18 .405 105 . 960 
3 1 . 861 3 8 . 797 45 . 527 52 . 045 58 . 359 64 . 463 6 9 . 778 
4 0 . 428 47 . 734 54 . 991 62. 096 68 . 062 73 . 839 80 . 228 
45 . 767 5 3 . 660 60 . 625 66 . 092 73 . 790 8 1 . 427 88 . 472 
24 . 755 29 . 701 33 . 927 39 . 634 4 3 . 897 47 . 975 52 , 2 38 
22 . 56 6  2 5 . 652 29 . 807 33 , 753 37 . 614 4 1 . 39A. 45 . 083 
16 . 837 2 0 . 323 ?· L 234 28 . 099 31. 916 35 . 684 39 . 404 
16 . 577 20 . 604 24 . 551 28 . 462 32 . 333 36 . 166 39 . 961 
2 4 . 907 27 . 807 3Cl . G4.7 3 3 . 435 36 . 157 38 . 824 4 1 . 439 

546 . 820 315 . 999 668 . 846 378 . 024 788 . 755 438 . 903 906 . 233 498 . 775 1025530 557 . 524 1133264 615 . 147 12�-473.4 

153 . 387 150 . 362 203 . 705 184 . 654 252 . 021 218 . 624 298 . 151 252 . 126 343 . 012 285 . 096 386 .669 317 . 529 429 . 769 

191 . 811 171 . 453 249 . 501 209 . 428 305 . 140 246 . 97 1  358 . 534 283 . 975 11}.0 . t;8( 320 . 373 461. 288 356 . 158 5 11 . 238 

19 . 98 19 . 59 26 . 54 24 . 05 32 . 8 3  2R . <i8 38 . 84 32 . 85 44 . 69 37 . 14 50 . 37 4 1 . 37 55 . 99 
32 . 0 %  35 . 5% 3 6 . 5 %  36 . 5% 36 . 0% 35 . 5% 35 . 5% 
24 . 99 22 . 34 32 . 50 27 . 28 39 . 7 5  32 . 1'/ 46 . 7 1  37 . 00 53 . 49 4 1 . 7 4  60 . 09 46 . 40 6 6 . 60 
44 . 0% 45 . 5% A S . :': %  4 5 . 2% 44 . 5% 44 . 0% 43 . 5% 

25 . 9% 31. 6 %  36 . 6% 3 9 . 9 %  42 . 1% 4 3 . 6% 4 5 . 6 %  

I >-' 
U1 
\D 

I 



FIGURE 10-5 

VANGORDA PlATEAU DEVEIDa'IENT SENSITIVITIF.S 

- 10� FEED C�E F(�UILI.BHIUM + 10% FEED GRADE + 10 IN OPEP.ATING COSTS FQUILIBRIUM + 10 CAPITAL 
CASE 1 4B-V CASE 1 4B V CASE 1 4B-V CASE 1 4B-V CASE 1 4B-V CASE 1 4B-V 

198(] lZ� . 127 ( . 830) 30 . 538 11. 686 44 . 853 23 . 888 19 . 008 . 422 30 . 53 8  11 . 686 2 8 . 006 7 . 004 

81 16 . 799 ( 2 . 329) 2 1 . 258 8 . 063 2 1 . 557 17. 319 16 . 382 (2 . 921) 2 1 . 258 8 . 063 20 . 980 4 . 706 

82 12 . 205 2 7 . 531 18 . 8 37 37 . 794 2 5 . 304 4 7 . 020 11. 272 2 7 . 001 18 . 837 3 7 . 794 18 . 870 3 8 . 216 
83 6 6 . 020 64 . 957 77 . 366 7 6 . 833 8 8 . 591 82 . 7n 69 . 826 70 . 134 77 . 366 76 . 8 3 3  77 . 415 7 6 . 073 

84 33 . 132 ll. 800 4 1 . 374 38 . 208 4 9 . 397 45 . 921 3 3 . 884 34 . 035 41 . 374 38 . 208 4 1 . 35 3  3 6 . 032 

85 33 . 075 5 5 . 852 39. 751 64 . 206 4 6 . 089 70 . 834 34 . 233 57 . 582 39 . 751 64 . 206 39 . 693 64 . 755 

86 34 . 865 4 7 . 435 42 . 283 4 6 . 447 4 9 . 470 56 . 680 3 6 . 137 50 . 788 . 4 2 . 283 46 . 447 42 . 235 51 . 156 
87 4 1 . 608 47 . 681 49. 023 5 9 . 761 56 . 281 6 8 . 459 43 . 162 48 . 234 4 9 . 023 5 9 . 761 4 ':1 . 074 56 . 066 
88 3 3 . 551 5 8 . 323 4 0 . 253 68 . 625 46 . 725 7 7 . 999 34 . 537 6 2 . 334 � (1 . 253 68 . 625 4 0 . 301 6 8 . 666 
89 16 . 962 62 . 591 17 . 341 72 . 823 17. 604 82 . 807 16 . SOO E5 . f94 17 . 341 72 . 823 17 . 501 7 3 . 038 

1990 3 7 . 743 45 . 527 5 3 . 033 39 . 427 45 . 527 4 5 . 055 
91 4 6 . 502 54 . 991 6 3 . 135 48 . 60 3  54 . 991 54 . 934 

92 52 . 358 60 . 625 67 . 326 54 . 866 60 . 625 60 . 653 
9 3  29 . 061 33 . 927 40 . 429 29 . 531 33 . 927 33 . 987 

I 
,_. 

9 4  25 . 005 2 9 . 807 34 . 337 25 . 951 29 . 807 2 9 . 838 
0\ 0 

95 19 . 709 24 . 234 28 . 698 20 . 551 24 . 234 2 4 . 238 I 

96 19 . 985 24 . 55 1  29 . 06 7  20 . 791 24 . 551 2 4 . 624 
97 2 7 . 687 30 . 647 3 3 . 545 28 . 298 3 0 . 647 3 0 . 799 

'I'OI'AL 306 . 334 651. 060 373 . 024 78 8 . 755 447 . 871 923 . 215 315 . 021 681. 319 378 . 024 788 . 755 375 . 428 779 . 842 

15% 145 . 448 196 . 879 184 . 654 252 . 021 223 . 220 304 . 415 149 . 557 206 . 898 184 . 654 252 . 021 l82 . 309 244 . 961 

12% 165 . 914 241. 545 209 . 428 305 . 140 252 . 145 365 . 8 96 170 . 617 253 . 635 209 . 428 3 0 5 . 140 207 . 028 297 . 711 

$/SHARE 
( 15 % )  18 . 95 25 . 65 24 . 05 32 . 8 3  2 9 . 08 3CJ . 66 1CJ . 48 . �6 . 95 24 . 05 32 . 8 3  23 . 75 31 . 91 

DIFF 35 . 5% 3 6 . 5% 36 . 5% 38 . 5% 36 . 5% 34 . 5 %  
(12 % )  2 1 . 6 1  31 . 47 27 . 2 8 39 . 75 32 . 85 47 . 67 22 . 23 33 . 04 27 . 28 39 . 7 5  2 6 . 97 38 . 78 

DIFF 45 . 5 % 45. 5% 45 . 0 % 4 8 . 5% 4 5 . 5 %  4 4 . 0% 

DCFRO% 31. 0% 36 . 6% 40 . 4\'- 1/! . 7% 36 . 6 %  33 . 2% 
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FIGURE 10-6 

CYPRUS ANVIL MINING CORPORATION 

FINANCIAL EVALUATION OF VANGORDA PLATEAU DEVEIJJPMENT 

CANADIAN $000 

CASE 1 

Year 'Iotal Sales Less Capital Pre-Pdn N . C . F .  
Prod ' n  Op. Cash Stnpping Avail .  
Costs Costs P .A. 

1980 54 , 935 76, 953 19 , 265 30, 538 
1981 56 , 360 55 , 683 13 , 475 21, 258 
1982 58 , 267 38, 190 2 , 100 18 , 837 
1983 49 , 597 9 0 , 114 2 , 000 7 7 , 366 
1984 52 , 291 96 , 805 ?. , 000 4 1 , 374 
1985 36 , 576 77 , 125 2 , 000 39, 751 
1986 3 7 , 885 7 3 , 043 2 , 000 4 2 , 283 
1987 32 , 862 78 , 392 1, 000 49 , 023 
1988 2 9 , 175 71 , 998 4 0 , 253 
1989 7 , 338 12 , 768 17 , 341 
1990 
1991 
1992 
1993 
1994 
1995 

TOTAL 415 , 2 86 671 , 071 4 3 , 840 378 , 024 

N . P .V. @ 15% 184 , 654 

DErAILS OF ADDITIONAL CAPITAL 

1980 1981 1982 1983-86 

Prior Year 1488 
Nine 4546 3875* 500 500 
Nechanical 1243 400 400 400 
Environment 715 250 250 200 
Nill 508 500 500 500 
TONnsite 6885 1250 250 200 
Other 1880 200 200 200 

Sub·-Lotal 17265 6475 2100 2000 

Additional Spending 
For Case 1 Comparlsions Assuming vanr�rda Plateau is not Developed. 

Townsite 
Tailings Darn 

Sub-total 

2000 

2000 

1000 
6000 

7000 

'IDTAL 1') , 265 13 , 475 

* Note Case 1 - Faro only 5 Trucks 1981 
lA- FiFO only 5 Trucks 1981 
lB- Faro only 5 Trucks 1981 
2A- Faro only 5 Trucks 1981 
2B- Faro only 5 Trucks 1981 

3B-G/V - T'aro only 1 Truck 1981 
4B-G/V - Faro only S Trucks 1981 

Reclamation cost under enviorrnent operating costs . 

Tailings J ifts under mill cost after 1980 . 

2100 2000 

Cumulative 

51 , 796 
7 0 , 633 

147 , 999 
189 , 373 
229 , 124 
271, 407 
320 , 430 
360 , 683 
378 , 024 

1987 

300 
300 
200 
200 

1000 

1000 

1988-89 Total 

1488 
11221 

3943 
2215 
3708 
9185 
3080 

34 , 840 

1000 
8000 

9000 

4 3 , 840 



Year 

1980 
1981 
1982 
1983 
1984 
1985 
1986 
1987 
1988 
1989 
1990 
1991 
1992 
1993 
1994 
1995 
1996 
1997 

'Ibtal 
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FIGURE 10-7 

CYPRUS ANVIL MINING CORPORATICN 

FINANCIAL EVALUATION OF vrun:JRDA PLATEAU DEVEIDPMENT 

CANADIAN $000 

CASE 4B-V 

Sales Less Capital Pre-Pdn N . C . F .  
Prod ' n  Op. Cash Addit. Stripping Avail .  
Costs Costs to 1 .  P . A .  

54 , 935 76 , 953 2 7 , 860 11, 686 
56, 360 55 , 891 26, 381 8 , 063 
61, 560 50 , 122 3 7 , 794 
55 , 032 111 , 370 18 , 150 76 , 833 
53, 182 123 , 67 1  38 , 250 4 , 000 3 8 , 208 
46 , 464 103 , 536 6 , 120 2 , 52:1 64 , 206 
46 ,779 106 , 160 1 , 000 7 , 111 4 6 , 447 
37 , 225 112 , 2 11 2 , 000 12 , 050 59 , 761 
4 0 , 005 115 , 698 3 , 000 7 , 500 68 , 625 
45 , 815 122 , 041 3 , 000 72 , 823 
48 , 475 97 , 045 3 , 000 45 , 527 
44, 645 96, 618 3 , 000 54 , 991 
4 3 , 405 102 , 088 2 , 000 60 , 625 
48 , 514 99 , 343 1 , 000 33, 927 
54 , 042 8 8 , 201 1 , 000 29 , 807 
2 8 , 512 65 , 644 1 , 000 24 , 234 

2 4 , 551 
30 , 647 

TOTAL 764 , 950 1 , 52 6 , 592 136 , 761 3 3 , 181 718 , 755 

N . P .V. @ 15% 252 , 021 

DETAILS OF ADDITIONAL CAPITAL : 

Mill 3 3 , 381 
Power Plant 12 , 000 
Tailings Darn 12 , 000 
Less Alternate Tailings Darn in case 1 (8 , 000) 
Sub--total 4 9 , 381 

Townsite 7 , 000 
Less Townsite capital Case 1 ( 1 , 000)  
Equipnent - Mine (Excl. Anvil Overhauls) 15 , 705 
Mine Shop Etc . 6 , 515 
Transportation System 34 , 300 
Additional Continuing Capital 2 3 , 000 
Other 1 , 861 

Sub-total 8 7 , 381 

TOI'AL 136 , 762 

Cumulative 

19 , 749 
57 ,543 

134 , 376 
172 , 584 
236 , 790 
283 , 237 
342 , 998 
411 , 673 
484 , 446 
529 , 97 3  
584 , 964 
645 , 589 
679 , 516 
709 , 323 
733, 557 
758 , 108 
788 , 755 



CASE P R I NT OUTS 
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o . o o o  

o . o o o  

o . o o o  1 0 5 9 . 9 6 3  

o . o o o  1 8 . 0 0 0  
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

2 5 .  C A S H  A V A I L .  F O R D I S T R I B . 1 1 6 o ._o o o p . o o o  3 7.8 . 0 2 3  
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

! D I S C O U N T E D  N C F  
' 2 6 o  1 0  P E R C E N T  4 9  0 0 0 0  o . o o o  0 0 0 0  2 2 8  . 7 7 7  ! 2 7 .  1 2  P E R C E N T  
i 2 8 .  1 5  P E R C E N T  

C U �l U L A T  I V E  N P V  
2 9 .  1 0  P E R C E N T  
3 0 .  1 2  P [ R C E N T  
3 1 .  1 5  P E R C E t. T  

! 

4 2  
3 8  

3 2 1  
3 2 4  
3 2 0  

o . o o o  
o . o o o 

2 2 8 . 7 7 7 
2 0 9 . 4 2 8 
1 8 4 . 6 5 4 

O o O O O  

o . o o o  

2 2 8 . 7 7 7  
2 0 9 . 4 2 8  

8 4 . 6 5 4  

o . o o o  2 0 9 . 4 2 8  
o . o o o  1 8 4 . 6 5 4  

2 2 8 . 7 7 7  
2 0 9 . 4 2 8  
1 8 4 . 6 5 4  

I 3 2 .  P R I C l S  - L E A D  < U S  C / L B l 4 1 8  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0 3 2 . 7 3 1 
3 3 .  Z I NC < U S C I LB )  4 1 9  0 . 0 0 0  o . p o o  0 . 0 0 0  3 7 . 1 7 1  

I 3 4 .  S I L V E R  < U S $ / 0 2 4 2 0  o . o o o  o . o o o  o . o o o  1 5 . 6 9 2  
! 3 5 .  G O L D  < U S  $ / 0 2 4 2 1  O o O O O  O e O O O  0 . 0 0 0  3 1 2 . 0 0 0  
��3�6�·�C�N�D�·�D�O�L�L�A�R�P�E�R �U�·�S�·�D�O�L�4�2�2�----�0 �·�0�0�0 ____ �0�·�0�0�0�--�0�·�0 �0 �0------�·�7�9�8�--------------------------------------------------------------------�J 

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



· · · · · � · · · � * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * � * * * • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * � · ·  
A � V I L  A L O � E  C A S E  1 P O S T  C � C  M T G  1 1 / [1 4 / � 0 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

F IG U R E  10-9 CASE I I NCO M E  STAT E M ENT < c No H· . >  

I 

' tL/ 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * � *4 * * * * * * * * * * * * * * * * * *. * * * * � * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

3 9  

1 .  S A L E S  - L E A D  4 0 1  
2 .  - Z I N C  4 0 2  
3 .  S I L V E R  4 0 3  
4 .  - f O L D  4 0 4  
5 .  P R I O R Y E A R  A D J U S T M E N T 4 0 5 
& .  T O T A L  S A L E S  4 0 6  
1 .  C O S T S  - P R O D U C T I O N  1 0 4 
8 .  - O R E  B O D Y  R O YA L T Y 1 1 9  
9 .  - C O N V E R S I O N 4 0 7  

1 0 .  G E N E R A L  A N D  A D M I 1 0 5  
1 0 . 5  - R E C L A M A T I O N  4 0 0  

1 1 .  - T O TA L 4 0 8  

1 9 1'! 0  

7 5 . 6 8 7  
1 0 5 . 4 3 6  

6 8 . 5 1 7  
1 o 5 5 7  
o . o o o  

2 5 1 . 1 9 7  
7 4 . 3 7 6 

o . o o o  

8 5 . 4 8 9  
1 4 o 3 E' O  

o . o o o  

1 7 4 . 2 4 5  

1 9  8 1  

7 9 . 4 3 6 
1 1 9 . 8 4 2  

3 9 . 9 7 9  
o . o o o  

o . o o o  

2 3 9 . 2 5 7  
7 8 . 71 2  

o . o o o 

9 0 . 4 8 3 
1 4 o 3 b 0  

o . o o o  

1 B 3 . 5 7 5  

1 9 1:3 2 • 1 9 8 3  1 9 8 4  1 9 8 5  1 '.H� 7  

6 5 . ? 5 9  
1 1 :· . 6 5 9  

3 1 . 4 8 6 5 6 o 8 2 1  6 4 o 7 0 8  4 5 o 5 6 6  4 2 . 8 4 0  3 9 . 8 6 5  5 . 4 6 2  
o . o o o  o . o o o  o . u c o  o . o o o  o . o o o  o . o o o  o . c o o  

o . o o o  o . o o o  c . o o o  o . o o o  o . o o o  o . o o o  o . o o o  c . o o o  

2 1 2 . 4 0 4 2 6 7 . 9 7 4  2 7 8 . 4 5 5  2 2 5 . 6 2 8  2 2 2 . 9 0 2  2 2 7 . 6 9 2  2 1 5 . 0 2 7  5 0 . 4 5 0  
7 8 o 1.�7�9L_ __ �7�1�o�8�6�8----�·L7�4�o�7�8�0�--�5u6�o�0�1�2----���7�•ci3�2�1�--���, 3�. Q0�6�1 ____ �4�b�o�9�0�1 _____ 1L2�o�1Lb�4L_ ____ __ 

o . o o o  o . o o o o . o o o  c . o o o  u . o o c  c . D G C  o . c o o  e . o o o  

8 1 . 6 5 4  9 1 . 6 1 2 9 2 o 4 9 G  7 8 o 9 1 1  7 8 . 9 0 7  8 2 o 6 7 1  8 G o 7 7 2 1 9 o 2 9 8  
1 4 . 3 8 0  1 4 · 3 8 0  1 4 . 3 8 0  1 3 . 5 8 0  1 3 . 4 8 0  - 1 3 . 3 8 0 1 3 . 0 E O  5 . 1 9 5 

0 . 0 0 0  0 . 0 0 0 0 . 0 0 0  O o O O O  � 1 5 0  . 1 8 8 . 2 7 5 1 � C 2 5  

1 7 4 . 2 1 3 - 1 77 . 8 6 0  1 4 8 . 5 0 3  
; --- - --- - -------- - - --- --- ------------ ------- - - -- - ---- - ------- - - - - --- - - - ---------- - ------ - ---------------- --------------- - --- - ----- ---
i 1 2 .  S A L E S  L E S S  O P . C A S H  C O S T  3 0  7 6 . 9 5 3  5 5 o 6 8 3  3 8 . 1 9 0  9 0 o 1 1 4  9 6 . !l 0 5 7 7 . 1 2 5  7 3 . 0 4 3  7 8 . 3 9 2  7 l o 9· 9 E'· 1 2 . 7 6 8  

======= = = = = = = = === = ======== = = = = = = � �= = = = = = = = ======== = == = = = = = = = = = = = = = = = == = == = = = ========== = = = = = = == = = = = = == = = = == ======== = = == = = = = = = = = � = = = = =  1 3 .  D E F E R R E D  O E V E L O F . C O S T S  3 0 3  - 8 . 2 9 3  - 1 3 . 6 6 8  - 1 1 . 9 0 7  - 7 . 3 0 1  - 5 . � 3 3  7 . 7 7 4  1 0 . 0 6 4  1 0 . 8 6 7  1 4 . 0 7 2 4 o 0 3 1  
1 4 .  + D E P RE C I A T I O N  C H A R G E S 3 0 1  1 0 . 5 3 1  1 3 . 0 1 4  1 2 . 4 3 9  1 2 . 7 5 8  1 3 . 2 7 6  1 2 · 5 2 6  1 1 . 0 3 1  1 0 . 5 6 6  1 0 . 5 6 6  2 . � � 1  

1 1 5 ·  + A M O R T . C H A R G E S  3 0 2  � . 1 7 4  7 . 0 52 7 . 0 52 7 . 0 5 ? 7 . 0 5 ?  7 . C52 7. 0 52 7 . 0 5 2  7 0 0�2- 1 . 8 &9 
I 1 6 o  + I N V E N T O R Y  C H A N G E  8 8  3 . 9 4 0  o 2 2 5  - . 2 7 4  o 5 1 2  - o 0 3 6 o 0 7 0  o 0 0 9  o l 8 3  . 1 4 5 1 o 5 1 9  � -�;:-;;;� ;;�-;;;�=-��;;;�;---;�;----�;:;�;-- ---�:;;;-----;:;��----�;:;;;---� �;:;�;----;;:;;;----;;:���----;;:;�;----;�:;;�----��:;;; 

==== === = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = ======= = = = = = = = ============= = ======= == = = = = = = = = = = = ========= = = = = ===== = = = = = = = = = = = = = = = = =  1 8 .  O P E R A T I N G  P R O F I T  

2 2 .  NE T P R OF I T  B E F O RE T A X 

3 0 6  

2 0 8  
2 0 0  

3 0 7  

6 4 . 6 0 0  

1 . 7 5 0  
- . 9 8 1  

6 2 . 9 2 8  

4 9 . 0 5 9  

o . o o o  

o . o o o  

4 8 . 5 8 4  

3 0 . 8 8 0  

o . o o o 

o . o o o  

3 0 . 4 0 5  

7 7 . 0 9 2 

o . o o o 

o . o o o  

7 7 . 0 9 2  

8 2 . 0 4 7  

o . o o o  

o . o o o  

8 2 . 0 4 7  

. 4 9 . 7 0 3  

0 .  0 0 0 
o . o o o  

'1 9 o 7 0 3  

4 4 . 8 8 7  

o . o o o  

o . o o o  

4 4 . 8 8 7  

4 9 . 7 2 4  

o . o o o  

o . o o o  

4 9 . 7 2 4  

4 0 . 1 6 3  

o . o o o  

o . o o o  

4 0 . 1 6 3  

2 o 4 '3 7  

o . o o o  

o . o o o  

2 . 4 9 7  

. == = = = = = = = = ================ = = = == = = = = = = = = = = = = = ========= == = = = = = = = == = ========= =============== ======================= = = = = = = = = = = = = = = = = = = = =  
• 2 4 . F E D E R A L I N C O M E  T A X  9 6  1 3 . 7 7 7 1 2 . 2 8 8  e . 5 0 3  2 7 . 4 5 7  j 0 . 7 2 0  2 4 . 4 2 5  2 3 . 4 1 1  2 5 . 6 9 6  2 3 o 9 7 7 2 . 1 7 8  1 -�:: _�:�:��=�-���:: _ _ _ _ _ _ _ _ _ _  : � :  _ _ _ _ _  �:::� _ _ _ _ _  :::��--�--::��: _ _ _ _  ::::��----:::I:�----=�:�I�---- =�:::: _ _ _ _  :�:::: _ _ _  ::�:::� _ _ _ _  ::::�: 
. 2 6 .  T O T A L  T A X E S 3 0 8  2 3 . 9 1 9  1 9 . 5 2 7  1 2 . 3 7 1  3 3 . 3 1 5  3 5 . 6 � 6  2 2 . 2 0 1  2 0 . 1 4 8  2 2 o 4 8 8 1 8 o 6 3 0  1 . 2 2 8  

! =;;:=���=���;��=:;��;=;��====���= ===;;:��;====;;:�;;= = ==�=:��=====:;:;;;====:::���====;;:���= ===;:�;�;== ==;;�;:�== = =;:����=== = =�:;:; 
=== = = = = = = = == ====== ============ ================ = === = = = = = = = === ================ = === ====================== = = = = = = = = = = = == = = = = = === = ========  

2 8 .  F E E D  G R A D E  < P E R C E N T >  4 0 9  
2 � .  C O NC E N T R A TE P R O D .  - L E A D 4 1 0 
3 0 .  C O O O D M T l  - Z I N C 4 1 1  

. .  �1 . - BULK4 1 2  
3 2 · - T O T A 4 1 3  

7 . 2 4 
1 1 4 o 7 1 3  
2 1 3 o 9 6 B 

34 . 724 
3 6 3 . 4 0 6 

8 o 1 8  
1 3 0 . 2 9 6 
2 6 0 . 1 7 0  

:1 5 . 0 0 0  

4 ? 5 . 4 6 6  

7 o 2 5 
1 1 2 . 4. 7 4  
2 2 5 . 9 6 1  

3 5 . 0 0 0  

3 7 3 . 4 3 4  

8 . 2 0  
1 4 9 . 0 4 6  
2 3 9 . 9 0 1:: 

35 . 0 0 0  

4 2 3 . 9 5 4  

8 o 3 0  
i 5 3 . 7 3 4  
2 3 9 . 9 0 8  

3 'i .  o n  o 
4 2 8 . 6 4 2  

7 . o o 

1 2 0 . 9 2 1  
2 0 7 . 4 8 9  

3 5 . 1) 0 0  

3 6 3 . 4 1 0  

7 o 0 0  
1 2 0 . 9 2 1  
2 0 7 . 4 !'. 9  

3 5 . 0 0 0  

3 6 3 . 4 1 0  

7 o 3 0  
1 2 0 . 9 2 1  
2 2 3 . 6 � 8  

35 . 00 0  

3 7 9 . 6 2 0  

7 . 1 0  
1 1 6 o 2 3 4  
2 1 b o 2 9 5 

-; � . n o n  
,3 (, 9 . 5 2 9 

5 . 9 0  
2 5 . 1 1 7 
5 6 . 4 5 7  

n . o n n  
8 1 . !"· 7 5  

3 3 .  S A LE S ( 0 0 0  D M T >  - L E A D 4 1 4  1 1 8 o 0 2 8 1 3 0 o 2 9 6  1 1 2 o 4 7 4  1 4 9 . 0 4 6 1 5 3 . 7 3 4  1 2 0 . 9 2 1  1 � 0 . 9 2 1  1 2 0 . 9 2 1  1 1 6 . 2 3 �  2 8 . 3 4 2  
3 4 .  Z I N C 4 1 5 2 3 6 . 4 3 4  2 6 0 . 1 7 0  2 2 5 . 9 6 1  2 3 9 . 9 0 �  2 3 9 . 9 C B 2 0 7 . 4 8 9 2 0 7 o 4 8 9 2 2 3 . 6 9 8  2 1 8 . 2 9 5  6 1 . 0 0 5 
3 5 .  - 8 U L K 4 1 6  3 9 . 2 7 1  3 5 . 0 0 0  3 5 . 0 0 0  3 5 . U O O  3 5 . 0 G O  3 5 . 0 0 0  3 5 . 0 C O  3 � . 0 0 0  3 � . B P �  O . G O O  

'·-�-------------------=-�T�0LTLA�4�1J7 ____ 3�9�3�ow7L��4�--�4u2�5�· L·�4�6�6L-__ �3�7�3uo�4L3�4�--�4L2�3�·�9�5�4L_ __ �4�2�Hwo�6�4�?--�'�f�, 3�.�4�1wOL_ __ �3�6�3LoL4�1�0--�3�7�9�.�6�2�DL_ __ �'�7wDLoL4�1�4 _____ 8�9A·�'�4u8L-______ _.) 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
A N V I L  A L O N E  C A S E  1 P O S T  C M C  M T G  1 1 / 0 4 / 8 0  

F I GU R E  1 0-9 CASE I INCOME STATE M E NT 
( CO N ' T )  

* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
3 9  

1 .  SA L E S - L E A D  4 0 1  
2 o  
3 .  
4 .  
� .  P R I O R  
6 o  T O T A L 
7 .  C O S T S  
B .  

i 9 .  
,, 1 0 .  

1 0 . 5  

- Z I N C  4 0 2 
- S I L V E R 4 0 3  
- G O L D  4 0 4  
Y E A R  A D J U S T M E N T  4 0 5  
S A L E S  4 0 6 
- P R O D UC T I O N  1 0 4 
- O R E B O D Y  R O Y A L T Y 1 1 9  
- C O N V E R S I O N  4 0 7  
- G E N E R A L  A N D  A D M I 1 0 5  
- R E C L A M A T I O N  4 0 0  

1 9 9 0  

o . o o o 

o . o o o  

o . o o o 

o . o o o  

o . o o o  

o . o o o 

o . o o o  

o . o o o  

o . o o o 

o . o o o 

o . o o o 

1 9 9 1  

o . o o o  

o . o o o  

o . o o o  

o . o o o  

o . o o o  

o . o o o  

o . o o o  

o . o o o  

o . o o o  

o . o o o  

o . o o o  

1 9 9 2  

o . o o o  

o . o o o  

o . o o o  

o . o o o  

o . o o o  

o . o o o  

o . o o o 

o . o o o  

o . o c o  

o . o o c  

o . o o o  

A C C U �\ 

1 0 6 0 . 6 0 0  
4 2 7 . 2 8 6  

1 . 5 5 7  
o . o o o  

2 1 9 0 . 9 8 6  
6 0 5 . 3 75 

o . o o o  

7 8 2 . 2 8 8  
1 3 0 . 6 1 5  

� - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -r-::: _______ :_�����---- -------���-----�:���-----�:���-----�:���--:::!:�:: 
! 1 2 .  S A L E S  L E S S  OP . C A S H  C O S T  3 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  6 7 1 . 0 7 1 

" = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = 
1 3 .  D E F E R R E D  D E V E L O P .  C O S T S  
1 4 o  + D E P R E C I A T I O N  C H A R G E S  
1 5 o + A M O R T .  C H A R G E S  
1 6 .  + I N V E N T O R Y  C H A N G E  

o . o o o  

o . o o o  

o . o o o  

0 .  0 0 0 
o . o o o  o 1 0 7  

1 0 9 . 5 3 7  

1 7 o  N O N C A S H  P R O D .  C H A R G E S  3 0 4  O o O O O 0 . 0 0 0  0 . 0 0 0  1 8 0 . 4 1 8  j =;��= �;�:�;;�� =�:�;�; = = = = = = = =��� = = = = =�=�� �= = = = =�=���= = = = =�=���= = =:;�=��� 
; 1 9 .  - I N T E R E S T  2 1 2  o . o p o  o . opp o . o po - . 1 0 9 l 2 0 .  - E X P L O R A T I O N  W / 0 2 0 8  0 . 0 0 0 0 . 0 0 0  O o O O O  1 o 7 5 0  

! -�::_:_:�=����=-��=����==�=�-��� -----�:���-----�:���- ----�:���-----=:��=  
i 2 2 .  N E T  P R O F I T  B E F O R E  T A X  3 0 7  0 . 0 0 0 0 . 0 0 0  0 . 0 0 0  4 8 8 . 0 3 1  ! =�;:= �����= ������=���:���= = = =��� = = = = =�:���= = = = =�:���= = = = = �:� =� = = = = :� :; = =  

2 4 .  F E D E R A L  I N C O M E  T A X 9 6  0 . 0 0 0  0 . 0 0 0  O o O O O  1 9 2 . 4 3 3  
2 5 .  D E F E R R E D  T A X E S  2 8 9  O o O D O  O o O O O  O o O O O  - 2 9 . 6 3 9  

2 6 .  T O T A L  T A X E S  3 0 8  1 
�2�7�·�N�E�T�P�R�O�F�ILT�A�F�TLhE�R�T�A�X ____ �3ululL-____ O�o �0 �0&0 ____ ���L-----���--���u_-----------------------------------------------------------------------� , =::�= ::::= :::::=:::::::::= = = =:::= = = = = = ::::= = = = = = :�::= = = = = = :�::= = = = = = :::: = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

2 0 9 . 5 2 4  o . o o o o . o o o  o . o o o  

2 9 .  C O NC E N T RA T E  P R O D .  - L E A D 4 1 0  O o O O O O o O O O  O o O O O  1 1 6 4 . 3 7 9  
3 0 .  < 0 0 0  D M T )  - Z I N C 4 1 1 0 . 0 0 0  0 . 0 0 0  O o O O O  2 0 9 3 . 3 4 3  
3 1 .  - 8 U L K 4 1 2  O o O O O  0 . 0 0 0  O o O O O  3 1 4 . 7 2 4  
3 2 . T O T A 4 1 3  0 . 0 0 0  O o O O O  0 . 0 0 0  3 5 7 2 . 4 4 6  

3 3 .  S A L E S  ( 0 0 0  D M T l 
3 4 .  
3 5 .  

\.. 3 6 .. 

- L E A D 4 1 4  
- Z I N C 4 1 5  
- B U L K 4 1 6  
- T O T A 4 1 7  

o . o o o  

o . o o o 

0 .  0 0 0 
o . o o o  

o . o o o  

o . o o o  

o . o o o  

o . o o o  

o . o o o 

o . o o o  

o . o o o  

o . o o o  

H 7 0 . 9 1 9  
2 1 2 0 . 5 5 7  

3 2 0 . 1 5 6  
3 6 1 1 . '1 3 2  



* * * * * � * * * * * * * * * * * � * * * * * * • * * * * * * * * * * * * * * * * * * * � · · * * * * * * * * * * * * * * * * * * * * * * * * * � � � · · · · · � · · · · · · · �· · • � * * * * * * * * * * * * * * * * * � * * * * * * * * * * * * * * * * * * * *  

A N V I L  A L G f·I E 7 fl / 7 9 I·I [ T A L  C A S E  1 P O S T  O' C t'T G  F IGURE 10-10 CASE I PRO D U CT I O N  STATIST ICS 1 1 / [: 4 / H: 
* * * * * * * * • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * � * * * * * * * * * � * * * * * * w � � � � � Y � � x y * * * * * * * * * � � * * * * * * * + * * * * * * * * * * * * * * * *  
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3 4 .  S I L V E R  < U S $ / 0 2 4 2 0 2 4 . 0 0 0  2 0 . 0 0 0  2 0 . 0 0 0  2 0 . 0 0 0  2 0 . 0 0 0  2 0 . 0 0 0  2 0 . 0 0 0  2 0 . 0 0 0  2 0 . 0 0 0  2 0 . 0 0 0  t 3 5 .  G O L D  < U S $ / 0 2 4 2 1  4 � 6 . 0 0 0  4 0 0 . 0 0 0  4 0 0 . 0 0 0  4 0 0 . 0 0 0  4 0 0 . 0 0 0  4 0 0 . 0 0 0  4 0 0 . 0 0 0  4 0 0 . 0 0 0  4 0 0 . 0 0 0  4 0 0 . 0 0 0  
�-�3�6�·�C�N�D�·�D�O�LbhLBA�R�P�E�R�Uuo�S�• -UO�O�L�4b2�2�----�1 A•�1�2�1L_ ____ �l�·�0�5�0 ______ .1�·�0�2�5L_ _____ lLLollOL2�'1L_ ____ �l�·�Ou2�5�-----lLL• U0�2�5L-____ �J�.u0L2���-----J�.u0�?�5L_ ____ �l�.u0�2��------�l�o�D�2�5L-________ / 

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =·= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = � = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = =  
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� C . 4 B -V " R E V  G - V  D E V  8 5  < F I N E G R I N D 8 2 l  1 1 / 0 4 / 8 0  
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1 

I FIGURE 10- 1 1 CASE 48-V CASH FLOW R E PORT 
(CON ' T )  

?----------------------------------------------------------------------------------------� ' I 
' * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

1 --��-�;��;-�;;;-�;�;;;;;;�---�;�---��;:;�;---�;�:�;;---;;�:��;---�-�:���----;;:�:�------:�;=---- -;:��; _ _ _ _ _ _  :::� _ _ _ _ _ _  :::� _ _ _ _ _ _  ::::  

I 2 .  + L O A N  D R A W D O W N  1 5  0 . 0 0 0 0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  O . C O O  0 . 0 0 0  0 . 0 0 0  C . O O O  0 . 0 0 0 

3 .  - L O A N  R E P A Y M E N T S  1 3 5  0 . 0 0 0  0 . 0 0 0  O o O O O  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  O o O O O  O o O O O  
� 4 .  + B U Y E R S  R E C D .  A D J U S T M E N 1 0 2  0 . 0 0 0  0 . 0 � 0 0 . 0 0 0  0 . 0 0 0  4 o O C O 0 . 0 0 0  0 . 0 0 0  7 . 8 � 0  C . O O O  0 . 0 0 0  

5 o  + O P E N I N G C A S H O N  H A N D 1 0 3  2 o 0 0 0  2 o 0 0 0  2 o 0 0 0  2 . 0 0 0  2 . 0 0 0  2 . 0 0 0  2 . 0 0 0  2 . 0 0 0  O o O O C  0 . 0 0 0  

6 .  C A S H  A V A I L A B L E  1 1 7  1 !:! 1 o 9 f: 7  1 77 o 0 7 4  1 8 2 o 0 6 4 1 3 7 . 1 7 0  0 5 o 6 2 f: 9 2 . 3 7 3  

U S E  OF C A S H 

- - - - ----- --
7 .  P R O D U C T I O N C O S T S  1 0 4  6 8 . 7 1 7  6 4 . 7 2 7  6 3 . 9 7 1  5 2 . 2 1 7  4 0 . 3 5 4  3 5 . 8 5 2  3 5 . 8 0 8  2 4 . 2 9 8  o . o o o  o . o o o  
8 o  O R E  B O D Y  R O Y A L T Y  1 1 9  o . o o o  o . o o o  . 7 0 5  2 . 3 7 7  4 
9 .  G E NE R A L  A N D A D M N .  C O S T S  1 0 5  1 3 . 6 8 0  1 3 . 6 8 0  1 3 . 6 8 0  1 3 o 6 8 0  1 0 . 3 0 1  1 0 . 3 0 1  7 o 9 0 5  o . o o o  o . o o o  

9 . 5  R E C L A M A T I O N  4 0 0  . 5 2 5  o 0 5 0  . 3 2 5  o 4 3 8  o 5 8 8  . 9 5 0  1 . 4 8 8  1 . 0 3 R o . o o o  o . o o o  
1 0 .  I N T E R E S T - T E R M  D E B T  3 1  o . o o o  0 .  0 0_ 0 o . o o o  o . o o o o . o o o  o . o o o  o . o o o  o . o o o  0 .  0 0 0 o . o o o  
1 1 .  - H O U S I N G 2 2 2  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o o . o o o  o . o o o  
1 2 ·  P R I NC I P A L  H O.U S I NG M O R T G A 1 0 8  o . o o o o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o .  o ·o o o . o o o  
1 3 .  C A P I T A L  E X P E N D .  - A N V I L  3 9 1  3 . 0 0 0  3 . 0  0 I ...... 
1 4 .  V + G - R E L A  T E D  - O T HE R  3 8 9  o . o o o  o . o o o  o . o o o  o . o o o  c . o o o  o . o o o  0'1 I.D 
1 5 .  E X P L O R A T I O N  + F E A S I B  I L I T Y 2 0 7  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  I 
1 6 .  P R E - P R O O U q i O N  S T R I P P I N G 2 2 5 o � aJJ o .. o . q o o  a . o o o 0 • 0 0 0 o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o .  o o_o 
1 7 .  T O R R E N S  S H A R E S  1 1 0  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  
1 8 o  Y U K O N  R O Y A L T Y  2 2 1  9 . 6 0 1  6 . 6 8 4  6 . 8 1 6 7 .  '5 0 4  4 o 0 0 (l  2 . 2 8 9  2 . 0 0 4  3 . 4 5 9  o . o o c o . o o o  
1 9 .  F E D .  I N C OME T A X  9 9  8 
2 0 .  D I V I D E  NO S 1 1 1  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  
2 1 .  P R E P A I D  E X P E N S E S  1 1 3  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  1 o  9 0 5 o . o o o  o . o o o  
2 2 .  F L O A T  A D J U S T M E N T  2 5 7  0 � 0 0 0  0 � 1! 0 9  o . o o o  o . o o o  o . o o o o . o o o  o . o o o  0 .  0 0.0 o . o o o  o . o o o  ------------- - ------------------------------------ ----------------- ---- ------------------------------------------------------------ -
2 3 .  T O T A L  1 1 4  1 3 4 . 4 4 0  1 2 0 . 0 8 3 1 1 9 . 4 3 9  1 0 1 . 2 4 3  7 3 . 8 1 9  6 6 . 1 3 9  6 5 . 1 5 3 5 1 . 7 5 0  o . o o o  o . o o o  ---- ------ ----- - --- --- - ------------------- -------- ---- - - -------------- - ------------------------------------------------- ------------
2 4 .  C L O S I N G  C A S H  O N  H A N D  1 1 5  2 o 0 0 0  2 o 0 0 0  :> . o o o  2 o 0 0 0  2 o 0 0 0  2 . 0 0 0  2 o 0 0 0  o . o o o  o . o o o  o . o o o  

== = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = � = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = == = = == 
2 5 .  C A S H  A V A I L .  F OR D I S T R I B . 1 1 6  '1 !? · � �7 .. 5_'!_ �.3'?1 _ .6 !l o 6 2 5  3 3 . 9 2 7: 2 "l_ o 8 0 7  2 4 . 2 3 4  2 4 . 5 5 1  3 0 . 6 4 7  o . o o o o . o o o  

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = =  
D I S C OU N T E D  N C F  

2 6 o  1 0  P E R C E N T  4 9  1 5 . 9 5 7  1 7 . 5 2 2  7 . 5 6 1  
2. 7 .  1 2  P E R C E N T  4 2  13 . 0 8 8  1 4 . 1 1 5  1 3 . 8 9 4  o . o o o  o . o o o  
2 8 .  1 5  P E R C E N T  3 8  9 . 7 8 6  1 0 o 2 7 8 9 o 8 5 3  2 o 5 9 0  2 o 2 8 1  2 . 4 7 6  o . o o o  o . o o o  

C U M U L A T I V E  N P V  
2 9 .  1 0  P E R C E N T  3 2 1  2 8 2 . 9 7 8  3 0 0 . 5 0 0  3 1 8 . 0 6 1  3 2 6 . 9 9 5  3 3 4 o l 3 0  3 3 9 . 4 0 4  3 4 4 . 2 6 2  3 4 9 . 7 7 4  3 4 9 . 7 7 4  3 4 9 . 7 7 4  
3 0 .  1 2  P E R C E N T  3 2 4 2 5 3 . 2 2 9  2 6 7 . 3 4 4  2 8 8 . 1 8 0  2 9 3 . 6 2 5  2 9 7 . 5 7 9  3 C 1 o 1 5 4  3 0 5 . 1 4 0  3 0 5 . 1 4 0 3 0 5 . 1 4 0  
3 1 .  1 5  P E R C E N T  3 2 0  2 1 6 . 0 8 4  2 2 6 . 

3 2 .  P R I C E S - L E A D  < U S C / L B l 4 1 8 4 2 . 5 0 0  4 2 . 5 0 0  4 2 . 5 0 0  4 2 . 5 0 0  4 2 . 5 0 0  4 2 . 5 0 0  4 2 . 5 0 0  4 2 . 5 0 0  o . o o o  o . o o o 
3 3 .  Z I N C  < U S C I L B >  4 1 9  5 0 . 0 0 0  5 0 · 0 0 0  s o . o o o  5 0 o 0 0 0  s o . o o o  5 0 . 0 0 0  5 0 . 0 0 0  5 0 . 0 0 0  o . o o o  o . o o o  
3 4 .  S I L V E R  < U S $ / 0 2 4 2 0  2 0 . 0 0 0  2 0 . 0 0 0  2 0 . 0 0 0  2 0 . 0 0 0  2 0 . 0 0 0  2 0 . 0 0 0  2 0 . 0 C O  2 0 . 0 0 0  o . o o o  o . o o o  
3 5 .  G O L D  < U S $ / 0 2 4 2 1  4 0 0 . 0 0 0  4 0 0 . 0 0 0  4 0 0 . 0 0 0  4 0 0 . 0 0 0  4 0 0 . 0 0 0 4 0 0 . C O O  4 0 0 . 0 C C  4 0 0 . 0 0 0  c . o o o c . c o o  
3 6 .  C N O . D O L L A R  P E R  u . s .  O L 4 2 2  1 • ? 5  

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  
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C o 4 8 - V R E V  G - V D E V 8 5  ! F I N E G R I N D 8 2 l  1 1 / 0 4 / 8 0  * * * * * * * * * * * * * • ·- · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·· · · · · · 

FIGURE 10- 1 1 CASE 48-V CASH FLOW REPORT 
( CO N ' T )  [ * * * * �* * * * * * * * * ** * * * ** * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

3 9  2 0 0 0  A C C U M  1 --------- --------------------------------------------------- -----------
i l o  S A L E S  L E S S  C O N V E R S I O N 1 3 0  O o O O O  285 0 .4 4 6  ! 2 .  + L O A N  D R A � D O W N  1 5  0 . 0 0 0  0 . 0 0 0  
, 3 o  - L O A N  R E P A Y M E N T S  1 3 5  0 . 0 0 0  0 . 0 0 0  
1 4 .  + B U Y E R S  R E C O o A D J U S T ME N 1 0 2  O o O O O  1 8 o 8 3 0  

5 .  + O P F N I N G C A S H O N  H A N D 1 0 3  o . o o o  4 4 . 4 5 7  ------ - ---------------------------- --------------------------------- ---
6 .  C A S H A V A I L A B L E 1 1 7  o . o o o 2 9 1 3 . 7 3 3 --------------------- --------------------------------------------------

U S E  O F  C A S H  -----------
7 .  P R O D U C T I O N C O S T S  1 0 4 o . o o o  1 0 9 lt o 4 9 6 
8 0 O R E  B O D Y  R O Y A L T Y  1 1 9  o . o o o 1 1 .636 
9 o  G E N E R A L  A ND A D M N .  C O S T S  1 0 5  c . o o o  2 3 4 . 5 2 8  

9 o 5  R E C L A M A T I O N 4 0 0  O o O O O  
1 0 o  I N T E R E S T  - T E R M  D E B T  3 1  o . o o o  O o O () O  
1 1 o  - H O U S I N G 2 2 2  o . o o o  - . 1 0 9 
1 2 .  P R I N C I P A L  H O U S I N G M O R T G A 1 0 8  o . o o o  4 o 9 3 4  
1 3 o  C A P I T A L  E X P E N D .  - A N V J L  3 9 1  o . o o o  57 . 8 4 0  
1 4 o  V + G - R E L A T E D  - O T HE R  3 8 9  O o O O O  1 2 2 o 7 6 1  
l 5 o  E X P L O R A T I O N  + F E  A S I B  I L I T Y 2 0 7  o . o o o  5 o 3 5 9  
l 6 o  P R E - P R O D U C T I O N  S T R I P P I N G 2 2 5  o . o o o  3 3  o l  8 1  
1 7 o  T O R R E N S  S H A R E S  1 1 0  o . o o o  o 4 5 4  
1 8 .  Y U K O  �J R O Y A L T Y  2 2 1 o . o o o 1 1 3 o  7 2 1  
1 9 .  F E D .  I N_C_ 0 ML T A_X 9'1 n n n n :>; q R , ::> 4 :t.  
2 0 o  D I V I D E N D S  1 1 1  O o O O O 6 o 1 2 6  
2 1 .  P R E P A I D  E X P E N S E S  11 3 o . o o o  1 o 9 0 5  
2 2 o  F L O A T  A D J U S T M E: N T  2 5 7  o . o o o  o . o o o  ------- ------------------------------------- -------------------- ------ -
2 3 o  T O T A L  1 1 lt  o . o o o 2 0 9 0 . 9 7 7  --------- --------------------------- ---------------------------- -------
2 4 .  C L O S I N G  C A S H  O N  H A N D  1 1 5 o . o o o  3 4 o 0 0 0  ==== === = = ======================================================= == ===== 
2 5 o  C A S H  A V A I L .  F O R D I S T R I 8 o l l 6  0 0 0 . .  0 0 78.8 . 756 � ����������=��;========================================================= 
2 6 o  1 n P_[ R CENT_ 49_ o ._no a_ '\ 4 q  . 7 7 4  

I , 

. , , £ R  "'" 4 2  o . o o o  3 0 5 . 1 4 0  
2 8 .  1 5  P E R C E N T  3 8  o . o o o 2 5 2 . 0 2 1  

C U M U L A T I V E N P V  
2 9 o  1 0  P E R C E N T  3 2 1  3 4 9 o 7 7 4  

l 3 0 .  1 2  P E R C E N T  3 2 4  3 0 5 o 1 4 0  
'U • 15 P E R C HH :; ::> n  2 'i ::> ' 0 ::>  1 
3 2 o  P R I C E S  - LE A D  c u s C / LB ) 4 1 8  O o O O O  3 6 o 4 5 2  
3 3 .  Z I N C C U S  C / L B ) 4 1 9  o . o o o  i!c 2 o 0 5 8  
3 4 o  S I L V E R  ! U S $ / O Z 4 2 0  O o O O O  l 7 o 3 3 3  l 3 5 .  G O L D  ! U S  $ / O Z 4 2 1  o . o o o  3 4 5 . 5 2 4  
3 6 .  C N O .  D OL L A R  P E R  U o S o  D O L 4 2 2  o . o o o  .8P.4 --- -- --- == = = = �=== ============================ === =========================== 

I -..... -.] 0 I 
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! * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * • • * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

F I GURE 1 0- 1 2  CASE 48-V INCOME STATEMENT ! C N O $ M . > 

3 9  1 9 8 0  1 9 8 1  1 9 8 2  1 9 8 3  1 9 8 4  1 9 8 5  1 9 8 6  1 9 8 7 1 9 8 b  1 9 8 9  

1 .  S A L E S  - L E A D  4 0 1  7 5 . 
2 o  - Z I N C  4 0 2  1 0 5 o 4 3 6 1 2 0 . 1 4 8  1 2 3 . 7 4 7  1 3 8 . 8 7 3 1 3 8 . 8 7 3  1 2 2 . 5 3 2  1 2 0 . 3 9 7  1 1 9 . 1 4 1  1 2 2 . 5 4 6 1 4 3 ". 7 0 0  

3 o  - S I L V E R  4 0 3  6 8 . 5 1 7  4 0 . 0 4 2  3 4 . 8 5 4  7 0 . 9 0 6  5 8 . 6 7 7  6 0 . 4 .3 5  5 & . 1 2 3  6 £ . 8 6 7  6 4 . 9 6 1  
lj • - G O L D  4 0 4  1 . 5 5 7  o . o o o  o . o o o  o . o o o  7 . 6 6 1  8 . 0 1 1  7 · 8 = 5  5 . 8 6 4  3 o 5 9 0  
5 o  P R I O R  Y E A R  A D J U S T M E N T 4 0 5  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  
6 .  T O T A L  S A L E S  4 0 6  2 5 1 . 1 '3 7 2 3 9 . 7 5 9  _ _.?_7_t.!_6 7 1  _ ____ _ � 66 ! 9 6 8  
7 .  C O S T S  - P R O D U C T I O N  1 0 4  7 4 . 3  7 6-
s .  - O R E  B O D Y  R O Y A L T Y 1 1 9  o . o o o o . o o o  o . o o o  o . o o o  o . o o o o . o o o  
9 .  - C O N VE R S I O N  4 0 7  8 5 . 4 8 9 9 0 . 7 6 4  9 1 . 1 1 3  8 4 . 1 4 0  8 4 . 0 5 2  8 3 . 0 6 9 8 2 . 3 4 3  8 9 . b 3 8  

l O o  - G E N E R A L  A N D  A D M I 1 0 5  1 4 . 3 8 0  1 4 . 3 8 0  1 4 . 3 8 0  1 4 . 3 8 0  1 3 . 6 8 0  1 3 . 6 8 0  1 3 · 6 8 0  1 3 . 6 8 0  
1 0 . 5  - R E C L A M A T I O N  4 0 0  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  . 5 0 0  

1 1 o  - T O T A L  

1 2 •  S A L E S  L E S S  O P . C A S H  C O S T  3 0  7 6 . 9 5 3  5 5 . 8 9 1  5 0 . 1 2 2  1 1 1 . 3 7 0  1 2 3 . 6 7 1  1 0 3 . 5 3 6  1 0 6 . 1 & 0  1 1 2 . 2 1 1  1 1 5 . 8 9 1  1 2 2 .  o u  
· = = = = == = = = = = = = = = = = = = = = = = = == = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = �= = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = === 

1 3 .  D E F E R R E D  D E V E L O P .  C O S T S  
1 4 o  + D E P R E C I A T I O N C H A R G E S  
1 5 o  + A M O R T .  C HA R G  S 
1 6 .  + I N V E N T O R Y  C H A N G E  

1 7 .  N O N C A S H  P R O D .  C H A R G E S  

3 0 3  
3 0 1  

8 8  

3 0 4  

- 8 . 2 9 0 
9 . 0 8 4  

7 . 2 5 3  

- 1 3 . 6 6 6  
1 3 o 0 3 5 

2 o 7 0 7  

- 1 1 . 9 0 5  
1 2 . 3 2 5  

3 . 1 5 1 

- 7 . 2 9 9  
1 3 . 9 1 8 

1 0 . 0 0 3  

- 5 . 7 4 7  
1 7 . 5 1 2  

- . 0 1 &  

1 5 . 1 0 1  

. 4 5 3  
1 7 . 0 4 9 

. 0 3 5  

2 3 . 1 8 8  

. 7 2 4  
1 5 . 2 5 3  

. 0 4 6 

2 2 . 5 3 2  

8 . 7 7 0  
1 4 o 6 9 lf  

. 1 5 2  

3 1 . 7 0 0  

7 . 5 9 0  
1 5 . 0 8 6  

- . 1 2 9  

3 1 . 7 1 4  

3 . 7 2 7  
1 5 . 5 3 7  

- . 0 9 5  

2 8 . 3 3 &  
= = = = = = == = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = = = = = == = == = = = = = = = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

1 8 o  O PE R A T I N G P R O F  I T  3 0 &  6 9 . 7 0 0  5 3 . 1 8 4  4 6 . 9 7 1  1 0 1 o 3 6 7  1 0 !; . 5 7 1  8 0 . 3 4 7  8 3 . 6 2 8  8 0 . 5 1 2  8 4 . 1 7 7  9 3 . 7 0 5 
N 

2 0 .  - E X P L O R A T I O N  W / 0  2 0 8  1 . 7 5 0  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  
2 1 o  + E X C H A N G E  G A I N / L O S S ( - )  2 0 0 - . 9 8 1  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  

' 2 2 .  N E T  P R O F I T  B E F O R l  T A X  3 0 7  & 8 . 0 2 8  5 2 . 7 0 9  4 6 . lf 9 6 1 0 1 . 3 6 7  1 0 8 . 5 7 1  8 0 . 3 lf 7  8 3 . 6 2 8  8 0 . 5 1 2  8 4 . 1 7 7  9 3 . 7 0 5  
=== = = = = == = = ==== = = = ====== = = = = = = = = = = = = = = = = = = = = = === = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = = = = = = = = = === = = == = = = = = = = = = = == = = = = = = == 

, 2 4 . F E D E R A L I N C O M E  T A X  9 6  2 o 5 8 3 o 9 6 5  6 o 0 8 4 2 0 . 5 3 0  1 5 . 8 2 2  2 9 . 4 0 9  3 0 . 6 8 0  2 9 . 7 7 5  3 3 . 9 8 4  4 0 . 7 2 8  1 -�=:-���=��=�-:��==----------=�: _ _ _ _  :�:�:: _ _ _ _ _  : :���-----�:::� _ _ _ _ _  ::�:�----��:��: _ _ _ _  :::��: _ _ _ _  ::::=�----=� :=�=----=�:���----=�:�:� 
2 & .  T O T A L  TA XE S 3 0 8  1 9 o 8 2 3  1 4 . 2 3 5  1 8 . 1 9 6  4 1 . 1 7 2  3 9 . 8 7 9  3 2 . 2 4 5  3 3 . 7 2 2  3 2 . 5 2 6  3 5 . 5 2 3  4 1 . 5 3 5  

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = == = = === = == == == = == = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = : = = = = = == = = = = = = = = = = = = = = = == = = =  

I 3 2 .  - T O T A 4 1 3  3 & 3 . 4 0 6  4 2 5 . 7 3 6  3 7 0 . 9 3 5  4 2 1 o 4 3 2  4 2 5 . fl 7 7  3 9 6 . 3 2 2 3 9 7 . 0 0 4  3 9 2 . 3 4 &  3 8 7 o l 6 C:. 4 1 7 . 5 3 9  

I 3 3 .  S A L E S  ( 0 0 0  O M T l - L E A 0 4 1 4  1 1 8 - 0 2 8 1 3 0 . 2 9 6  1 1 9 . 7 3 3  1 5 1 . 1 4 8  1 5 5 . 5 9 3  1 5 6 . 0 9 6  1 6 0 . 9 9 5  1 5 8 . 8 1 8  1 4 9 . 7 5 �  1 4 2 . 0 3 4  

' 3 4 · - Z I NC 4 1 5  2 3 6 . 4 3 4 2 6 0 o 4 lf 0  2 5 1 . 2 0 <'  2 7 0 . 2 8 4  2 7 L . 2 !< 4  2 4 0 . 2 2 6  2 3 6 . 0 0 9  � 3 3 . � 2 9  2 3 7 . 4 1 6  2 7 5 . 5 C 5  ( 3 5 . - P U L K 4 1 6 3 9 . 2 7 1  3 5 . 8 8 5  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  o . o o o  
- T O T A lf 17 3 9 3 . 73 4  426.621 3 7 0 . 9 35 4 2 1 . 4 3 2  4 2 5 . 8 77  3 96 . 3 2 2  3 G7 o0 0 4  jg;> . 3 46 3 h7 o J f.9 4 17 . 539 3 6 .  

I ..... -...! ..... 
I 

) 



* * * * * * * * * * * * * * * * * * * * *• * * * * ** * * * * ** * * * * * * * * * * ** ** * * * * * * *** * * * * * * * * * * * ** * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
C . 4 B - V  R E V  G - V  D E V  8 5  < F I N E  G R I N D 8 2 l  1 1 / 0 4 / 8 0  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  

1 

FIGURE 10- 1 2  CASE 48-V I NCOME STATEM ENT 
( CON 'T )  

C C ND S M .  l 

' * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * • · · · � · · · · · · · · · · · · · · · · · · · ·· ·· · · · · · · · · · · · · · · · ·.· · · · · · · · · · · · · · · · · · · ·  
, 3 9  1 9 9 0  1 9 9 1  1 9 9 2  1 9 9 3  1 9 9 4  1 9 9 5  1 9 9 6  1 9 9 7 1 9 9B 1 9 9 9  

t --�:-�;��;-=-��;;------------���----;�:;�;----;;:;�;----;�:��-----�;:-�------�:------------------------------;----------------------I 2 o  - Z I N C  ' 4 0 2  1 3 1 o 2 2 6  1 2 9 . 9 1 6 1 3 3 . 5 7 7  1 0 0 . 1 9 5  6 5 o 6 2 5  6 1 o 1 5 1  6 1 e 0 1 5  4 9 . 2 49 O o O O C O o O O O  
1 3 •  - S I L V E R 4 0 3  5 3 o 1 1 5  4 9 . 3 2 7  5 0 . 9 3 8  3 9 . 2 7 8 3 3 . 5 3 1  2 9 . 9 1 2  2 3 . 9 8 9  O o O O O  0 . 0 0 0 I 4 o  - G O L D  4 0 4  3 � 1 5 7  3 o 2 1 0  3 o 3 2 1  3 o 3 9 3  3 o 1 7 4 2 o 8 3 1  2 o 2 3 3  O o O O Q  O o O O O  
. � .  P R I O R  Y E A R  A D J U S T M E N T  4 0 5  O o O O O 0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  0 . 0 0 0  O . O O C  

6 o  T O T A L  S A L E S  4 0 6  2 6 1 . 8 1 6 2 5 6 . 1 6 2  2 6 3 . 3 9 5  1 9 6 . 9 0 8 1 4 1 . 4 3 9  1 2 8 . 7 8 1  1 0 3 . 4 4 0  O o O O O  
7 •  C O S T S  - P R OD UC T I O N 1 0 4  6 8 . 7 1 7  6 4 . 727 6 3 . 9 71 5 . 2 17 40�4-- -- 3 . •  8 
8 .  - O R E  B O D Y  R O YA L T Y 1 1 9  0 . 0 0 0 0 . 0 0 0  . 7 0 5  2 . 3 7 7  2 . 3 5 1  2 o 1 7 4  
9 .  - C O N V E R S I O N 4 0 7  8 1 . 8 4 9  8 1 o 0 8 8 8 3 . 3 3 1  6 1 . 7 3 8  4 1 . 8 1 3  3 8 o 4 0 8  

1 0 .  - G E N E R A L  A N D  A D M I 1 0 5  1 3 . �� 0  1 3 . 6 8 Q  1 3 . 6 8 0  1 3 . 6 8 0  1 0 . 3 0 1  1 0 . 3 0 1  
1 0 o 5  - R E C L A M A T I O N 4 0 0  . 5 2 5  . 0 5 0  . 3 2 5  . 4 3 8  . 5 8 8  . 9 5 0  

1 1 o  - T O TA L  4 0 8 1 64 . 7 7 1  1 5 9 . 5 44 

1 2 .  S A L E S  L E S S  OP . C A S H  C O S T  3 0  9 7 . 0 4 5 9 6 . 6 1 8  1 0 1 . 3 8 3  6 6 . 4 5 8  4 6 . 0 3 2  4 1 o 0 9 6  

2 o 1 3 1  
3 8 . 2 1 9  
1 0 . 3 0 1  

1 . 4 8 8  

3 9 . 9 7 7  

1 · 8 9 8  
3 0 . 8 73 

7 . 9 0 5  
1 . 0 3 8 

3 7  o 4 2. 9  

o . o o o  
o . o o o  
o . o o o  
o . o o o  

o . o o o  

o . o o o  
o . o o o  
o . o o o  
o . o o o  

o . o o o  ======== ============== = = ======================= = ================ ============================================ ============ = = = = ======== 
1 3 .  
1 4 .  
1 5 o  
1 6 ·  

D E F E R R E D  D E V E L O P .  C O S T S  
+ D E P R E C I A T I O N C H A RGE S 
+ A M O R T .  C H A R G E S  
+ I N V E N T O R Y  C H A N G E  

1 7 •  N O NC A S H P R O D .  C H A R G E S  

3 0 3  
3 0 1  
3 0 2  

8 8  

3 0 4  

3 . 9 9 8  
1 6 . 0 f 7  

9 . 1 6 7  
- · 2 2 4  

.2.9 . 0 ()_9 

4 . 8 5 8  
1 6 . 7 1 2  

5 . 8 9 7  
1 7 · 2 6 0  

2 . 4 1 0  
1 3 . 5 4 7  

- 1 . 6 4 9  
9 . 0 8 4  

- . 1 4 5  

1.1 •. 8 7 4 

2 o 4 1 9  
9 . 4 4 5  

- . 0 5 8 

1 6 . 3 9 0  

2 . 4 1 9 
9 . 4 4 5  

- . 0 1 6  

1 6 . 4 3 2  

5 . 4 9 7  
7 . 2 5 2  

2 . 4 0 9 

1 8 . 6 7 7  

o . o o o 
o . o o o 

o . o o o  

o . o o o  

o . o o o  
o . o o o  

o . o o o  

o . o o o  ====== ================== ============ ============ =============================================�=========================== = = = ======== 
1 8 .  O P E R A T I N G P R O F I T  
1 9 •  - I N T E R E S T  
2 0 .  - E X P L OR A T I O N  W / 0  
2 1 . + E X CH A N G E  G A I N / L O S S C - l  

2 2 .  � E T  P R O F I T  B E F O R E  T A X  

2 0 8  
2 0 0  

3 0 7  

o . o o o 
o . o o o  

6 8 . 0 3 6  

o . o o o  
o . o o o  

6 5 . 8 2 0  

o . o o o  
o . o o o  

6 8 . 9 9 8  

o . o o o  
o . o o o  

4 3 . 7 0 6 

o . o o o  
o . o o o  

3 4 . 1 5 8  

o . o o o  
0 .  0 0 0 

2 4 o 7 0 6  

o . o o o  
o . o o o  

2 3 . 5 4 5  

o . o o o  
o . o o o  

1 8 . 7 5 1  

o . o o o  
o . o o o  

o . o o o  

o . o o o  
o . o o o  

o . o o o  ======================== ============ = =======================================================�=========================== = = = = == ====== 
2 3 .  Y U K O N  M I N I N G  R O Y A L T Y  
2 4 .  F E D E R A L  I NC O M E  T A X  
2 5 .  D E F E R R E D  TA XE S 

2 6 .  T O T A L  T A X E S  

2 2 0  
9 6  

2 8 9  

3 0 8  

- 9 . 0 9 6 - 9 . 63 2  

2 9 . 7 6 1  2 9 . 1 26 3 1 . 0 2 6  1 8 . 9 2 8  

- 5 . 3 2 4  

1 3 . 9 5 1  1 0 · 4 0 3  1 0 . 0 7 8  

1 1 . 2 4 €  
- 4 . 8 0 4 

7 . 9 2 4  

o . o o o  
o . o o o  

o . o o o  

o . o o o  
o . o o o  

o . o o o  ====== = == = = == =================================== ================ ========== ======= ===========��=== ======================= ============ 
2 1 .  N E T  P R O F I T  A F T ER T A X  3 1 1  3 8 . 2  7 6 ========= =================== = ================================= = = ======================================================== ==== ======== 
2 8 .  F E E D G R A D E  < P E R C E N T ! 4 0 9  7 .  5.� } o_4 9. 7 . 4 9  7 , 9 9 7 . 3 2  7 o 2 8 7 . 25 o . o o  o . o o  
2 9 .  C O N C E N T R A T E P R O D .  - L E A D 4 1 0  1 2 8 . 6 5 3  1 2 7 . 7 9 2  9 5 . 9 4 3  7 1 . 4 4 2  6 3 . 7 3 1  6 3 . 0 5 0 4 7 . 8 8 7  o . o o o  o . o o o  
3 0 .  <. 0 0 0 D M T > - Z I N C 4 1 1  2 5 1 . 8 8 9  2 4 9 . 3 3 2  1 9 1 . 2 9 2 1 24 . 2 4 1  1 1 5 . 7 7 0  1 1 5 . 5 1 3  8 8 . 6 8 9  o . o o o  o . o o o  
3 1 .  - B U L K 4 1 2  o . o o o  
3 2 .  - T O T A 4 1 3  3 8 0 . 5 4 2  o . o o o  

3 3 .  S A L E S  ( 0 0 0  D M T  l - LE A D 4 1 4  1 2 8 . 6 5 3 . 1 2 7 . J 9 2  1 3 1 . 1 9 4 9 5 . 9 4 3  7 1 . 4 4 2  6 3 o 7 3 1  6 3 . 0 5 0  5 1 . 1 1 2 o . o o o  o . c o o  
3 4 o  - Z I N C 4 1 5  2 5 1 . 8 8 9  2 4 9 . 3 3 2  2 5 6 . 2 6 3  1 9 1 . 2 9 2  1 2 4 . 2 4 1  1 1 5 . 7 7 0  1 1 5 . 5 1 3  9 3 . 2 3 7  c . o o c  o . o o o  
3 5 . - BU L K 4 1 6  o . o o o  o . o o o  o . o o o  o . o o o o . o o o  o . o o o o . o o o  c . o o o  o . o o o  
3 6 .  - T O T A 4 1 7  3 8 0 . 5 4 2  3 77 .  4 3 8 7 . 4 5 7  2 8 7 . 2  5 



* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
I C . 4 B-V R E V G- V DEV 8 �  < F I N E  G R I N D 8 2 )  1 1 / 0 4 / 8 0  * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * *  
l F I GURE 10- 1 2  C ASE 48-V I N COME STATEMENT 

( CO N ' T ) 

* * * * * * * * * * * * * * * * * * * * * * ** * * * ** * * * * ** * * * * * * * * * * * * * * * * * * * * * * * * * * * * * ** * * * * *  
3 9  2 0 0 0  A C C U M  

-- - - - - - - - - - - - - - - - - - --- -- - -- - - - - - - -- - - - - - - - -- -- -- - - - - - - - - - - - -- - - - - - - - - - -
1 o  S A L E S  - L E A D  4 0 1  o . o o o 1 231 . 6 9 7  
2 .  - Z I N C  4 0 2  o . o o o  1 9 8 7 . 3 4 5  
3 o  - S I L V E R  4 0 3  o . o o o  8 9 1 . 1 7 7  
4 .  - G O L D  4 0 4  o . o o o  5 8 . 6 5 9  
5 .  F R I O R Y E A R  A D J U S T M E N T  4 0 5  o . o o o  o . o o o  
6 .  T O T A L  S A L E S  4 0 6  0 . 0 0 ()  4 1 6 8 . 8 7 7  
7 .  C O S T S  - P R O D U C T I O N 1 0 4  o . o o o  1 0 9 4 . 4 9 6  
8 .  - O R E  B O D Y  R O Y A L  T Y 1 1 9  o . o o o 1 1 . 6 3 6  
9 .  - C O N V E R S I O N 4 0 7  o . o o o  1 3 1 8 . 4 3 1  

1 0 .  - G E N E R A L  A N D A D M I 1 0 5 o . o o o 2 3 4 . 5 2 8  
1 0 . 5 - R E C L A MA T I O N 4 0 0  u . o o o  

--- - -- - - - - --- - -- -- - - - - - - - - - - - -- - -- -- - - - - - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - -
1 1 .  - T O T A L 4 0 8  0 0 0 0  2664 <l<l3 

- - - - -- - - - -- --------- - - - - -- - - - -- - - - - - -- - - - - - - - --- - -- - - -- - - - - - - - - - - - - - - - -
1 2 .  S A L E S  LE S S  O P .  C A S H C O S T  3 0  o . o o o 1 5 0 3 . 8 8 4  ========= = = = = ======= ==================================== =============== 

' 1 3 .  D E F E R R E D  D E V E L O P .  C O S T S  3 0 3  o . o o o . 2 0 6  
1 '+ ·  + D E P R E C I A T I O N C H A R G E S  3 0 1  o . o o o 2 4 2 . 3 0 5  
1 5 ·  + A M O R T .  C H A RGE S 3 0 2  o . o o n 1 n s  1 "1 6  
1 6 .  + I N VE N T O R Y  C H A NG E  8 8  o . o o o 6 o 2 9 4  

- - - - - -- -- - -- - -- - - - - - - - - - - - - - -- - - - - - - - - - - - - - - -- - - - - - - -- - -- - - - - - - - - - - - - --
1 7 .  N O N C A S H  P R O D .  C H A R G E S  3 0 4  o . o o o  3 5 4 . 0 0 0  ========================================== ============================= 
1 8 ·  O P E R A T I N G P R O F I T  3 0 6  o . o o o  1 1 4 9 . 8 8 3  
1 9  - I N TE R E ST 2 7 2  n n n n  - , 1 n q  
2 0 ·  - E X P L O R A T I O N  W / 0  2 0 8  o . o o o  1 . 7 5 0  
2 1 .  + E X C H A N G E  G A I N / L O S S ( - )  2 0 0  o . o o o  - . 9 8 1  

- - - - -- - - - -- - - - - - - - - - - - - - - - - - -- - - - - - - - - - - - - - - - - - - -- - -- --- - - -- - - - - --- - - - -
i 2 2 •  N E T  P R O F I T  B E F O R E  T A X  3 0 7  0 . 0 0 0  1 1 4 7 . 2 6 1  ! == ===================================================================== 

2 3 •  Y U K O N  M I NING R OY A LTY ::> ::> n  n n n n  1 n 7  . A A 1  
2 4 .  F E D E R A L  I N C O M E  T A X  9 6  o . o o o 3 8 4 . 1 1 1  

I 2 5 .  D E F E R R E D  T A X E S  2 8 9  o . o o o - 3 1 . 9 4 0  
- - � - - - - - - -- - ----- -- -- - - - - - - - - -- - - - -- - - -- -- --- -- -:--- � - - - - - - - - - - - - -- - - - - - - -

2 6 .  T O T A L  T A X E S  3 0 8  0 . 0 0 0  4 & 0 . 0 5 1  ! == ======= =================================== ==================== ======= 
2 7  N E T  P R O F I T  AF T E R  T A X  3 1 1  0 , 0 00 6R7 210_ i == = ============-================================== = = =================== 

I 2 8 .  F E E O  G R A D E C PE R C E N T > 4 0 9  0 .  0 0. 6 o 5 8  
2 9 .  C O N C f N T R A T E  P R O D .  - L E A D 4 1 0 o . o o o  2 1 6 8 . 8 7 2  

I 3 0 .  1 0 0 0  r M T >  - Z I N C 4 1 1  o . o o o 3 8 8 1 . 8 5 4  
3 1 .  - llULK'!12 n . n n n �q 7 ') 4 
3 2 .  - T O T A 4 1 3  o . o o o  6 1 2 0 . 4 5 0  

3 3 .  S A L E S  ( 0 0 0  D M T >  - L E A D 4 1 4  o . o o o  2 1 7 5 . 4 1 2  

I 3 4 .  - Z I N C 4 1 5  o . o o o  3 9 0 8 o 8 6 8  
3 5 .  - B U L K 4 1 6 o . o o o  7 5 . 1 5 6  \. 3 6 .  - T O T A 4 1 7  o o n n  1' 1 '1 9 . 4 3 6  

J 

- .. 
� I ...... -

-:1 w I . 
. 
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C O N S O L  C . 4 b - V  R E V  V - G  D E V  8 5  < F I N E G R I N D 8 2 l  F IGU RE 10- 13 CASE 48-V PRODUCT ION STATISTICS 1 1 / 0 4 / H O  
* * * * .. * * * .. * * * * * • * .. * • * * * * * * * * * * * * * * * * * * * ��_!__�_!._!��-� �-����� -�..!_�_ * * �-· * * * * * * * * • * * * fr * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * � * * * * � -* * * � * * * * * * * * * • * * * * 

F E E D  G R A D E  < P E R C E N T >  
L E A D  
Z I N C  

1 9 8 0  1 9 1< 1  1 9 8 2 _ 1983 
2 . 8 3 3 . r o  2 o h 0  3 . 4 0  

? __ ------- '!_�__Ill ____ ----"-'"'___._.___,1'--"8'---' _______ __c.4 _._.§2_ ___ _ _  1___.__6_0_ 

1 9 84 _ 

:.c. . � 0  
_ _  L_t___._fi_Q ___ _ _ 

3 .  L '  
_ 'f  __ ._;;ct _ 

q ' 7  

3 . 1 8  
4 •. '1.3 

1 Q � G  

3 . 1 (. 
5 . �,� 

-- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
T O T A L 

C U B I C  M T R S  M O V E D  ( 0 0 0 S l  
W A S T E  A N D L O W  G R A D E  
O R E  

T O T A L  

7 

8 

1 0 

7 . 2 4 

9 1 0 2 

8 8 2  

9 9 8 4  

ll o l 8  

1 0 8 7 2 
8 4 6  

1 1 7 1 1'\ 

7 o 2 5  

1 0 0 2 2  
B 1 B  

B o 2 0  

8 :? 6 1\  
B l S  

l\ o 3 0  

7 01 6 (1 
8 1 B  

4 4 0 C  
b l 't  

4 3 0 0  
8 1 4  

7 o i' C  

1 3 3 3  
8 1 4  

2 1£, 7  

2 4 0 0  
f- �. 7 

8 . 3 1  

4 f' G C  

= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  
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FIGURE 10-15 CORPORATE BALANCE SHEET 
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