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P Clarke 

October 2, 1982 

Subject FARO COMPUTER MODEL 

During September of this year a study was initiated, in preparation for 
development of Phase NA, on the nature of one of several sulphide rock types 
occurring in the Faro deposit. This was a graphitic quartzite, known locally 
as 2A. See Appendix I. 

As it progressed the study showed that lead and zinc grades assigned to 
this sulphide facies in the computer ore reserve estimation process were in 
excess of what would be normally expected. Further investigation has shown 
that the ore reserve estimation process hitherto used was not well adapted to 
this section of the deposit especially. 

A widely used approach in the mining industry to computer mine modeling 
for metal deposits is 3-D block modeling and this has been used at Faro. 

The part of the process most in question is that one known as "interpolation" 
and "extrapolation". This is the algorithm that assigns metal grades to blocks 
(blocks representing small parts of benches to be mined) from surrounding or 
nearby diamond drill hole (DDH) composite assay values. A composite assay value 
is calculated from length and specific gravity weighted individual assays taken 
from.samples of several feet in length located down a DDH between bench crest 
and toe elevations. See Appendix 2. The algorithm used for the interpolation 
process did not explicitly prevent the use of a composite made up of predominantly 
one facies from being used is the interpolation of a block of another facies, except 
for non-sulphide blocks. Prior to 1982 the relatively widely spaced drill pattern 
made a facies selective approach difficult to apply. Instead the process relied 
more upon inverse distance squared (IDS) weighting interpolation to correctly 
assign block grades. Here the influence of any one composite in. the assignment 
of a block grade decreases with the square of the distance of the composite from 
the block undergoing interpolation. Thus a composite would influence the grades 
of blocks near to it quite significantly and far ·away very little. 

Prior to the above mentioned study it was not perceived that the ore reserve 
estimation process was greatly in error on a mining phase scale. The previous 2 
yearly (1980 and 1981) tonnage and grade predictions from the computer model vs. 
actually mined vs. milled showed quite good agreement for a complex sulphide 
orebody situation. See Appendix 3. 
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To J, Purki s 

From R .  Lopaschuk 

Date October 1 9 , 1981 

INTERO� .:E CORRESPONDENCE 
C-IA.SL .11-(:, (I -27) 

. 5393 

Subject PRELIMINARY COMPARISON QF MODEL . Ll v s .  MODEL . F3 

The exi sting Mine Pl an quanti ties were determined u s i ng Model . Ll m1n1ng 
reserves . Tbe mine model has s i nce been updated to i ncl ude new dri l l i ng and 
assaying data al ong wi th some new. geol ogi c  i nterpretation to create version 
Model . F3 .  It is important to compare th i s  l atest version of the mine model 
with Model . Ll to determine i f  the Mine Pl an i s  sti l l val id. 

The compari son of Phase quantities between Model .L l  and Model . F3 is represented 
i n  Tabl e 1 .  Overal l ,  Model . F3 has 248 , 000 SOT ' s  l es s  tban Model . Ll , which i s  
not too s i gnificant except that 176 , 000 SOT ' s  of this  s hortfa l l  occur before 
the ore gap,in  Phases NA, OA , PA and 78 . ·The ore tonnages i n  Model . F3 do not 
i ndicate any major shifts i n  the l ocati on of the orebody i n  compar i son to 
Model . Ll ,  i nd i cating that a conti nuation of our present phasi ng scheme woul d  
sti l l  be v ia bl e .  

New approaches to the current phases wi l l  be i nvestigated , hopefu l ly using  
the �1intec "Stri pper" system . 

The geol og ical reserves for Model . Ll ,  Model . L2 and Model . F3 are tabul ated 
bel ow for compari son . Al l geol ogical reserves are quoted as  under the topo­
graphy dated June 30, 1 980 .  Obvi ousl y,  ore has been removed s i nce that time 
but thi s does not affect the rel ati ve compari sons (al l with cl i pped composites , 
new tonnage factors ,  and 4. 0% cut-off) . 

Model . Ll  

Model . L2 

Mod el . F3 

RL/mh 

Attach. 

Ore (SOT ' s )  

39 ,474 , 656 

40, 046 , 1 24 

39,713,47 6  

% P b  . 

3 . 0  

3 . 0  

3 . 0  

% Zn --. 

4 . 6  

4 . 6  

4 .  6 

Ag ( g/mt) 

34 . 7  

34 . 9  

3 5 . 2  

/,? f)/?P // .. /(��f_;?� 
R. Lopaschuk 
Sen i or Project Engi neer 

Arctic Star Printing CYPRUS 



Waste Ore 
Phase ( BCY) (SOT) 

NA 6 , 949 2 , 080 

OA 3 , 61 1 1 , 502 

PA 3 , 417 1 , 767 

7B 5 , 075 760 

AU 7 , 560 94 

AV 2 , 058 1 , 01 3  

AW 7 ,776 789 

AX 3 , 007 1 1  ,280 

AY 1 0 ,798 1 1 , 471  

TOTAL 50,251 30, 756 

"TABLE I 

COMPARISON OF PHASES ( BENCHES 391 0 DOWNHARD) 

MODEL . L1 vs . MODEL . F3 

(OOO's ) 

MODEL . L1 
�Jaste Ore 

% Pb % Zn Ag (g/mt ) (BCY) (SDT) 

2 . 8  4 . 4  38 .4  6 , 935 2 , 053 

2.4 3 . 9  29 . 1  3 , 620 1 ,438 

2 . 8  4 . 6  30 . 3  3 ,427 1 , 682 

3 . 3  4 . 7  40 . 8  5 , 075 760 

3 . 5  4 . 2  45 . 9  7 ,  551 1 27 

2.4 4 . 5  22 . 8  2 , 058 1 , 024 

3 . 3  4 . 9  46 . 4  7 ,830 631 

3 . 0  4.5 35 . 3  3 , 032 1 1  ,304 

3 . 2  4 . 7  39 . 5  1 0 ,794 1 1  ,489 

3 . 0  4.6 36 . 5  50,322 30, 508 

MODEL . F3 � .. , 
% Pb % Zn Ag (g/mt ) 

2 . 7  4 . 2  40 .4  

2.6 3.8 33 . 3  

2 . 9  4 . 5  35 . 1  

3 . 3  4 . 7  40 . 8  

3 . 0  3.9 39 . 0  

2 . 4  4 . 4  23 . 0  

3 . 2  4 .7  43 . 5  

3 . 0  4 . 4  3 6 . 0  

3 . 2  4 . 8  40 . 1  

3 . 0  4 . 5  37 . 5  



' I 

CYPRUS ANVIL MINING C®RP®RATI®N INTER®FFICE C®RRESP®NDENCE 

To J. Purki s 

From P .  Cl arke 

Date October 23,  1980 

Subject MEDS SYSTEM MINE PLANNING COMPUTER MODEL ( DIPPER) 

(Appl i cati on of Concentrate Economics and Meta l l urgi cal Data i n  the 
Development of an Equi val ent Pb Grade) 'l 

S ECTI ON 1 . 1 :  

Concentrate Economic Data: 

Kindly suppl ied to the Engi neeri ng Department and documented here for reference.  

Concentrate Revenues at  Loadout: 

Costs removed are : Transportation Faro to Skagway; Port Charges; S hi pping Charges; 
and Smelter Charges . 

Pb Concentrate : 60% Pb with 18 oz . Ag per MT Pb Concentrate 

Note : In thi s paper·MT refers to Dry Metric  Tonne and oz . refers to troy oz.  

$ Val ue/Weight Pb Concentrate , i ncl uding Ag = $705 . 00/MT 

Adjustments for concentrate Pb grade and Ag content : 

Zn Concentrate : 

+ 1% Pb Grade = + $ 9 . �0/MT 

+ 1 oz .  Ag = + $21 . 00/oz . 

50% Zn 

$ Val ue/Weight Zn Concentrate = · $294 . 00/MT 

(Note: $294 . 00/MT refers to years 2-12 from present. 
for year 1-2 = $190. 00/MT) 

Adjustment for concentrate grade : 

+ 1% Zn Grade = � $12 . 5 0/MT 

For year 0-1 = $150. 00/MT, 

Note : Increase i n  $ val ue/MT of concentrates with i ncrease i n  concentrate grades 
·i s not l i near. 

Arctic Star Printing Inc. 

i . e. ,  $294. 00/MT 7 50 = $5 . 88/MT/% 

c . f. ,  $12 . 5 0/MT/% 

CYPRUS Ami.IL 
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SECTION 2.1 : 

Metal l urgical Data: 

Reproduced here with minor s impl ifications and additions for reference . . 

The fol l owi ng data was ori ginally developed and documented (more comprehensi vely) 
by Al Mcintyre and members of the Metal l urgi cal Lao, especial ly Stan Chmelyk and 
B i l l  Mu i r .  

( Refer to 11 Interim Report Metal l urgical Eva 1 uati on o f  Zone 3 Ores , 11 A . . Mcintyre 
to R .  C. Smith,  October 1 5 ,  1 980) . 

ZONE 3 

AVERAGE METALLURGICAL PERFORMANCE BY ORE TYPE 

Ore Type 

2A 
2BCD 
2CE 
2EF 
2H 
2G 

Pb 
Recovery 

% 

85 
80 
80 
81 * 
5 0  
85 

* Simpl ifications: 

Grade 
% 

6 0  
6 0  
6 0  
6 0  
5 0  
6 5  

Zn 
Recovery Grade Recovery 

% % % 

80 50 6 0  
75 50 50 
75 50 50 

\ 80* 5 0  5 1 *  
50 50 40 
85 50 65 

A 
Amount 

oz . /MT Pb Con .  

1 9  
20 
15 
1 5  

9 
1 7  

Concerni ng 2EF Pb,  Zn and Ag recoveries,  the actual data suppl i ed was :  

Ore Type 

2E 
2F 

Pb 
Recovery 

% . 

80 
85 

Zn 
Recovery 

% 

80 
80 

Ag 
Recovery 

% 

50 
55 

The computer model does not di fferentiate between 2E and 2F by rock type code. 
The di fference between these rock types i s  bas i cal ly part grade,  part textural . 
The model does di stingui sh grade . 

In order to overcome this  i denti fi cation probl em, Pb and Ag recoveries of 81 % 
and 5 1 %  were assi gned respecti vely on the bas i s  of an approximate ratio of 4 : 1  
of 2E: 2F i n  Zone 3 .  

'• I -;}..:� ,,,. � 
.� . . .. :. -·· : i ....... �; 
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SECTION 3 . 1 :  

Separate $ Val ues/Weight of 2A deri ved Concentrates and Meta l s  at Mi l l  Loadout 

($ val ue/wei ght here i s  di scounted as described i n  Section 1 . 1 but not di scounted 
for mi ning ,  mi l l ing and other associ ated costs ) .  

2A Concentrates: 

Pb Concentrate: 

Zn Concentrate: 

60% Pb wi th 1 9  oz . Ag/MT Pb con . 

50% zn 

$ Val ue/Weight of 1 MT of Pb con·. wi th Ag = $705 . 00 + $ [21 . 00 ( 1 9-1 8 ) ]  

' $705 . 00 + $21 . 00 

= $726 . 00 

$ Val ue of 1 9  oz.  Ag = 1 9  x $21 . 00 = $399 . 00 

.· . $ Val ue of 1 MT Pb con .  minus Ag component = $726 . 00 - $399 . 00 = $327 . 00 

$ Val ue of 1 MT Zn con. = $294 . 00i 

2A Metal s: 

2A Pb con .  is 60% Pb 

. ·. $ Val ue/Weight of Actual Pb Metal = $327 . 00/MT x 1 00/60 = $545 . 00 MT* 

* That i s  MT Pb as opposed to MT Pb con .  

$ Val ue/Weight o f  Ag = $21 . 00/oz . = $21 . 00 x 31 . 1 03/g = $0. 675/g 

2A Zn con .  i s  50% 

. · .  $ Val ue/Wei ght of Actual Zn Metal = $294 . 00/MT x 1 00/50 = $588.00/MT 
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SECTION 3 . 2: 

Devel opment of Equ i val ent % Pb Grade Equation for Rock Type 2A 

In�pit  $ val ues/wei ght of Pb, Zn and Ag occurring i n  a rock type are obtai ned by 
mul tiplyi ng the·actual metal $ val ues/weight by the i r  recoveri es from that rock 

- type . 

In-pit $ val ues/weight of Pb, Zn and Ag i n  2A are : 

Pb $545 . 00/MT x 85/1 00 = $463 . 25/MT 

Zn $588 . 00/MT x 80/1 00 = $470.40/MT 

Ag $0 .675/g X 60/1 00 = $0. 405/g 

·Eq. % Pb = % Pb + 470 . 40 % Zn + 0.405 X 1 00 g/MT Ag 
463 . 25 463 . 25 

(.Note : Ag x 1 00 to al l ow for conversion to % )  

= % Pb + 1 . 01 5% Zn + 0 . 087 g/MT Ag 
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SECTION 4. 1 :  

Separate $ Values/Wei ght of 2BCO Derived Concentrates and Metal s at Mi l l  Loadout 

2BCD Concentrates: 

· Pb Concentrate : 60% Pb with 20 oz . Ag/MT Pb con .  

Zn Concentrate : 50% Zn 

$ Val ue/Wei ght of 1 MT of Pb con . with Ag � $705 . 00 + $[21 . 00 (20- 1 8 ) ]  

= $705 . 00 + $42 . 00 

= $747 . 00 

$ Val ue of 20 oz . Ag o: 20 x $21 . 00 = $420 . 00 

. · .  $ Val ue of 1 MT Pb con .  minus  Ag component = $747 . 00 - $420 . 00 = $327 . 00 

$ Val ue of 1 MT of Zn con .  = $294. 00 

2BCD Metal s :  

2BCD Pb con . i s  6 0% Pb 

. · .  $ Val ue/l�ei ght of Actual Pb Metal = $327 . 00/MT x 1 00/60 = $545 . 00/MT 

$ Val ue/Weight of Ag = $21. 00/oz . = $21 . 00 x 31 . 1 03/g = $0 . 675/g 

2BCD Zn con. i s  50% Zn 

. · .  $ Val ue/Wei ght of Actual Zn Metal - $294. 00/MT x 1 00/50 = $588 . 00/MT 



-
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SECTION 4 . 2 :  

Devel opment of Equi val ent % Pb Grade Equation for Rock Type 2BCD 

In-pit $ val ues/wei ght of Pb, Zn and Ag in 2BCD are: 

Pb $545 . 00/MT X 80/1 00 = . $436 . 00/MT 

$588. 00/MT X 75/1 00 $441 . 00/MT Zn = � 

Ag $0. 675/g X 50/1 00 = $0. 337/g 

Eq . % Pb = % Pb + 441 . 00 % Zn + 0 . 337 X 1 00 g/MT Ag 
436 . 00 . 436 . 00 

= % Pb + 1 . 011 % Zn + 0 . 077 g/MT Ag 



SECTION 5 . 1  : 

- 7 -

Separate $ Val ues/Weight of 2CE Deri ved Concentrates and Metal s at Mi l l  Loadout 

2BCD Concentrates : 

Pb Concentrate : 60% Pb with 1 5  oz . Ag/MT Pb con . 

Zn Concentra.j:e : 50% Zn 

$ Val ue/Wei ght of 1 MT of Pb con. with Ag = $705 . 00 - $[21 . 00 (18-1 5 )] 

= $705 . 00 - $63 . 00 

= $642 . 00 

$ Va l ue of 1 5  oz . Ag = 1 5  x $21 . 00 = $31 5 . 00 

• · . $ Val ue of 1 MT of Pb con . minus Ag component = $642 . 00 - $31 5 . 00 = $327.00 

$ Val ue of 1 MT of Zn con .  = $294 . 00 

2CE Metal s :  

2CE Pb con .  is 6 0% Pb 
·� 

. · .  $ Val ue/Weight of Actual Pb Metal = $327 . 00/MT x 1 00/60 = · $545 . 00/MT 

$ Val ue/Weight of Ag = $21 . 00/oz . = $21 . 00 x 31 . 1 03/g = $0 . 675/g 

2CE Zn con .  i s  50% Zn 

. · .  $ Val ue/Weight of Actual Zn Metal = $294 . 00/MT x 1 00/50 = $588 . 00/MT 
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SECTION 5 . 2 :  

Devel opment of Equ i val ent % Pb Grade Equation for Rock Type 2CE 

In-pit $ val ues/weight of ·pb, Zn and Ag i n  2CE are : 

Pb $545. 00/MT X 80/1 00 = $436 . 00/MT 

Zn $588 . 00/MT X 75/1 00 = $441 . 00/MT 

Ag $0. 675/g X 50/1 00 = $0. 337/g 

Eq. % Pb = % Pb + 441 . 00 % Zn + 0. 337 X 1 00 g/MT Ag 
436 . 00 436 . 00 

= $.Pb + 1 .01 1 %  Zn + 0 . 077 g/MT Ag 

., 
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SECTION 6 . 1 : 

Separate $ Val ues/Weight of 2EF Derived Concentrates and Meta l s  at Mi l l  Loadout 

2EF Concentrates : 

Pb Concentrate :  60% Pb with 1 5  oz . Ag/MT Pb con . 

Zn Concentrate : 50% Zn 

$ Val ue/Wei ght of 1 MT of Pb con . with Ag = $705 . 00 - $[21 . 00 (18-1 5 )] 

= $705 . 00 - $63 . 00 

= $642 . 00 

$ Va l ue 1 5  oz .  Ag = 1 5  x $21 . 00 = $31 5 . 00 

. · . $ Val ue of 1 MT of Pb minus Ag Component = $642 . 00 - $31 5 . 00 = $327 . 00 

$ Val ue of 1 MT Zn con . = $294 . 00 

2EF Metal s :  

2EF Pb con . i s  60% Pb 

. • .  $Val ue/Wei ght of Actual Pb Metal = $327 . 00/MT x 1 00/60 = $545 . 00/MT 

$ Val ue/Wei ght of Ag = $21 . 00/oz . = $21 . 00 x 31  . 1 03/g = $0 . 675/g 

2EF Zn con . i s  50% Zn 

· $ Val ue/Wei ght of Actual Zn Metal = $294 . 00/MT x 1 00/50 = $588�00/MT · 
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SECTION 6 . 2 :  

Devel opment of Equival ent % Pb Grade for Rock Type 2EF 

In-pit $ val ues/weight of Pb,  Zn and Ag i n  2EF are: 

Pb $545 . 00/MT X 8 1 /1 00 = $441 . 45/MT 

Zn $588 . 00/MT x 80/1 00 = $470<40/MT 

Ag $0. 675/g X 5 1 /1 00 = $0. 344/g 

Eq . % Pb = % Pb + 470 . 40 % Zn + 0 . 344 X 1 00 g/MT Ag 
441 . 45 441 .45  

= % Pb + 1 _ . 065% Zn + 0 . 078 g/MT Ag 
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SECTION 7 . 1 : 

Separate $ Val ues/Weight of 2H Derived Concentrates and Meta l s  at Mi l l  Loadout 

2H Concentrates : 

Pb'Concentrate : 50% Pb with 9 oz . Ag/MT Pb Concentrate 

Zn Concentrate : 50% .zn 

$ Val ue of 1 MT of Pb con . wi th Ag = $705 . 00 - $[9 . 50 ( 60-50)]- $[21 . 00 ( 1 8-9)] 

= $705 . 00 - $95 . 00 - $189 . 00 

= $421 . 00 

$ Va l ue of 9 oz . Ag = 9 x $21 . 00 = $ 1 89 . 00 

$ Va 1 ue o f  1 MT of Pb con .  minus Ag Component = $421 . DO - $1 89 . ·oo = $232 . 00 

$ Val ue of 1 MT of Zn Con. = $294 . 00 

2H Metal s :  

2H Pb Concentrate i s . 50% Pb . 

$ Val ue/Wei ght of Actual Pb Metal = $232. 00/MT x 1 00/50 = $464 . 00/MT 

$ Value/Wei ght of Ag = $21 . 00/oz . = $21 . 00 x 31 . 1 03/g = $ 0 . 675/g 

2H Zn concentrate i s  50% Zn 

$ Val ue/Weight of Actual Zn Metal = $294 . 00/MT x 1 00/50 = $588 . 00/MT 

( Note : The val ue of actual Pb metal at mi l l  l oadout deriving from 2H i s  l ower 
than that from 2A, 2BCD , 2CE and 2EF due to its occurrence i n  a l ower 
grade concentrate and the aforementioned non-l i neari ty of $ val ue/ 
concentrate wei ght with i ncrease or decrease of concentrate grade . 
c.  f.  2H - $464.00/MT Pb with 2A , 2BCD , 2CE , 2EF - $545 . 00/MT Pb.) 

. . --·-·--· --- . -----------
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SECTION 7 .  2 :  

Devel opment of Equi val ent % Pb Grade Equation for Rock Type 2H 

In-pit $ val ues/wei ght of Pb,  Zn and Ag i n  2H are : 

Pb $464· . 00/MT x 50/ l  DO = $232 . 00/MT 

Zn $588 . 00/MT X 50/ 1 00 = $294 . 00/MT 

Ag $0. 675/g X 40/1 00 = $0. 270/g 

Eq . % Pb = % Pb + 294. 00 % Zn .+ 0 . 270 .x 1 00 g/MT Ag 
232 . 00 232 . 00 

= % Pb + 1 ;267% Zn + 0 . 11 6  g/MT Ag 



-
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SECTION 8 .  l : 
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Separate$ Val ues/Weight of 2G Derived Concentrates and Metal s at Mi l l  Loadoyt 

2G Concentrates :  

Pb Concentrate : 65% Pb with 1 7  oz . Ag/1·1T Pb Concentrate 

Zn Concentrate: 50% Zn 

$ Val ue of l MT of Pb Con. with 1 9 . 5  oz .  Ag = $705 . �0 + $[9 . 50( 65-60)]- $[21 ( 1 8-1 7)] 

= $705 . 00 + $47 . 50 - .$21 . 00 

= $731 . 50 

$ Val ue of 1 7  oz.  Ag = 1 7  x $21 . 00 = $357 . 00 

$ Val ue of l MT Pb Con . minus Ag Component = $731 . 5 0  - $357 . 00 = $374 . 50 

$ Val ue of l MT of Zn Con. = $294 . 00 

2G Metal s: 

2G Pb concentrate i s  65% Pb 
I 

. · . $ Val ue/Wei ght of Actual Pb Metal = $374 . 5 0/MT x 1 00/65 = $576 . 1 5/MT 

. · . · $ Val ue/Wei g ht of Ag = $21 . 00/oz .  = $21 . 00 x 31 . 1 03/g = $0. 675/g 

$ Val ue/Weight of. Actual Zn Metal = $294 . 00/MT x 1 00/50 = $588 . 00/MT 
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SECTION 8 . 2 :  

Devel opment of Equi val ent % Pb Grade Equation for Rock Type 2G 

In-pit $ val ues/weight of Pb, Zn and Ag in 2G are :  

Pb $576 . 1 5/MT X 85/1 00 = $48 9 .  73/MT 

Zn $588. 00/MT x 85/1 00 = $499 . 80/MT � 

Ag' $0 . 675/g X 65/ 1 00 = $0 . 439/g 

Eq. % Pb = % Pb + 499 . 80 % Zn + 0 . 439· x 1 00 g/MT Ag 
489. 73 489 .73 

= % Pb + 1 . 021 % Zn + 0 . 090 g/MT Ag 



-
' 

- 15 -

SECTION 9 . 1 :  

Compari son of the Equ i val ent % Pb Grade Technique with a Conventional Method 

The fol l owi ng i s  a compari son of techniques by which the Mi ntec system requires 
the $ val ue/wei ght of in-pi t  ore to be handl ed as against a more conventiona� 
method. · 

Exampl e :  To cal cul ate the $ val ue of 1 MT of 2CE rock type i n  pl ace. 

(The $ val ue wi l l  not�ncl ude mining and mi l l ing cost reductions). 

Say, 1 MT of 2CE wi th grades of Pb 2 . 8% ,  Zn 4.6 % ,  and Ag 36 g/MT . 

The i n-pit $ val ues/weight of the actual meta l s  as  cal cul ated i n  
Section 5 are : 

Pb = $436 . 00/MT 

Zn = $44 1 . 00/MT 

Ag = $0 . 337/g 
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SECTION 9 . 2 :  

Method 1 - Conventi onal Approach: 

$ Val ue of Pb i n  1 MT of 2CE Pb Grade 2.8% = $436 . 00 X 2 . 8/ 1 00 = $1 2 . 21 

- $ Val ue of Zn in 1 MT of 2CE Zn Grade 4 . 6% = $441 . 00 X 4 . 60/1 00 = $20 . 29 
-

$ Val ue of Ag in 1 MT of 2CE Ag Grade 36 g/MT = $0. 337 X 36 . 0  = $1 2 .  1 3  

Total $ Val ue of 1 ·  MT of descri bed 2CE = $1 2 . 21 + $20 . 29 = 

excl uding mining and mil l ing costs + 1 2 . 1 3  $44 . 63 
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SECTION 9 . 3 :  

Method 2 - Computer Approach: 

From Section 5 ,  

Eq. % P b  for 2CE = % Pb + 1 .01 1 %  Zn + 0.077 g/MT Ag 

= 2 . 80 + ( 1 . 011 X 4 . 60) + ( 0 . 077 X 36 . 0) 

= 2 . 80 + 4 . 65 + 2 . 77 

= 10. 22 

= 1 0 . 2  as computer rounds to 1 d�p . 

$ Value of 1 MT of Described 2CE Excludi ng � 
Mini ng and Milling Costs 

Compari son: 

Conventi onal - $44 . 63 

Computer - $44 . 47 

1 0 . 2  X $436 . 00 = $44 . 47 
TllD 

The sl i ght di screpancy between the two methods i s  due to roundi ng off errors at 
certa i n  poi nts in their calculations. 

In this  exampl e, the % di fference is: (44 . 63 - 44 . 47) = 0 . 0036 
( 44 . 63 ) 

or 0 .36 of a percent 



-
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SECTION 1 0: 

The Dipper Model : 

The Di pper Model is a condensed version of the mai n  model fi l e .  

The constants i n  the equi val ent % Pb grade equati ons for each rock type are part 
� of the i nput run deck to program M61 2Vl when l inked with customi zed sub-routine 

UR6 1 2 B . FD. This program takes e�ch model bl ock i n  turn and according to rock 
type and the bl ock  Pb,  Zn and Ag grades cal cul ates the equi val ent % Pb grade . 
This val ue i s  stored i n  each bl ock in  the mai n  model as Item #6 l abel ' EQ2 ' , 
CEQl i s  the Pb + Zn equival ent grade) al ong si de the al ready exi sting data 
there - % Pb,  % Zn, Ag g/MT, % C u ,  % Pb + Zn,  rock type , and % of block bel ow 
topography. 

Having previously run program M71 7CY to create the. Di pper Model project control 
fi l e ,  program M718CY can be executed to extract the equi val ent % Pb val ue . and rock 
type code i n  each block,  and write these data to the Di pper Model . Some other 
data to do wi th  topography is al so wri tten over at the same time . 

Program M720CY is  the customi zed moving cone program and requ i res as part of i ts 
i nput deck: 

l )  A sing l e $ val ue/wei ght for Pb ,  and 

2 )  A factor for each rock type a 1 1  owing for the di fferent i n  p i t  
$ val ues/wei ght of Pb occ�ring i n  the di fferent rock types . 
Cal l this l atter i tem the rel ative Pb val ue factor. 

By mul ti plyi ng a bl ock equ i val ent % Pb grade by the $ val ue/weight of Pb , the 
. rel ati ve Pb val ue factor and bl ock wei ght , a bl ock can be (theoret i cal ly)  

reduced to  a singl e appropriate $ val ue.  (To shrieks of  del i ght from the bean 
counters, no doubt . ) 

The $ val ue/weight of Pb and the rel ative Pb val ue factor work i n  conj unction 
wi th each other and so there is  a certain amount of choice as to exactly which 
fi gures , and l og i c ,  i s  fol l owed , provided that they are compati bl e .  

I t  i s  suggested by the author that the $ val ue/weight of Pb be the $ val ue/ 
weight of actual Pb metal as occurring i n  a normal 60% Pb concentrate -
devel oped i n  Sections 3 . 1 , 4 . 1 ,  5 . 1 ,  and 6 . 1  - that i s  $545 . 00/MT. ·  

The rel ati ve Pb val ue factor for each rock type woul d  be: 

In-Pi t  $ Val ue/Wei ght of Pb Occurring i n  the Rock 
$Val ue/Weight of Pb Specified in l )  
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However, as yet no account has been taken of an adjustment factor for the metal 
grades to allow for d i l ution and other systematic d iscrepancies inherent i n  
considering the strai ght equ i val ent % Pb grade a s  a .grade li kely to be delivered 
to the mill. Thi s  adjustment factor i s  derived from experi ence . 

The adjustment factor used , at the present state of the art , i s  -5% on Pb , Zn 
and Ag grades and i s  based on· statistics documented elsewhere . 

If di fferent adjustment factors are to be appli ed to the di fferent 
elements Pb , Zn and Ag , then this calculati on would have to be done 
when deri ving the equi valent % Pb grade, which wou l d  become an 
adjusted equivalent % Pb grade . The above mentioned adjustment 
factor to the i n-pi t $ value/wei ght of Pb wou l d  then be redundant . )  

The adjusted relati ve Pb value factor for a rock type i s  then: 

In-Pit $ Value/Weight of Pb occurring in  the Rock Type x 0 . 95 
$ Value/Wei ght Specified i n  l )  

Referri ng to the example i n  Section 9 . 3 ,  the i n-pi t $ value/weight of Pb for 
2CE (a normal 60% Pb concentrate. producer) was $436 . 00/MT. This fi gure was 
derived i n  Section 5 . 2 , as follows: 

$545 . 00/MT x 80/ 1 00 = $436 . 00/MT where 80% was the Pb recovery 
· from rock 2CE.  

'Therefore, using $545 . 00/MT as the  $ val ue/wei ght of  Pb  and  80% as the relative 
Pb val ue factor,  the correct* i n-pit $ value f'or Pb occurri ng  i n.2CE i s  arri ved 
at. *(The adjustment factor a l l owing for grade reduction i s  i gnored i n  this 
example) .  

Basi cal ly ,  this  exercise is  simply to mul ti ply the equi valent % Pb grade i n  a 
particular rock type by an appropriate $ value/weight of Pb . The way i t' s  done 
above i s  to choose a single $ value/weight of Pb and factor i t  for each rock 
type so as to arri ve at an appropriate adjusted i n-pit $ value/wei ght of Pb for 
each rock type .  

Before putting the si ngle $ value/wei ght of Pb which will be i n  $/MT i nto the 
M720CY run deck , i t  must be converted to $/1 b .  as the program has been set to 
work i n  these un its a l ong with SDT and cu . yds. 

· Program M720CY also requ i res a number of mining  and mil ling parameters i ncludi ng: 
tonnage adjustment factor, mi ning cost , i ncremental mining  cost with depth , cut­
off grade , milling cost , pit sl ope angles, etc . 

In order to convert an operating cut-off grade , such as a Pb + Zn one , to an 
equivalent % Pb grade, the average Ag grade at the operating cut-off grade 
needs to be taken into account . The average Ag grade at Pb + Zn cut-off can be 
derived from some statistics output from program M608Vl that currently ex ists 
i n  the Engi neeri ng offices. To derive the average grade at the cut-off, as 
opposed to average grade above the cut-off, as gi ven in the program output ,  
requ i res only a few calculations. 
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SECTION 1 1 : 

Deri vation of Adjusted Rel ati ve Pb Val ue Factors: 

Adjustment factor for Pb, Zn and Ag Grades = -5% 

Base $ Val ue/Wei ght of Pb = $545.00/MT 

Adj usted Rel ati ve Pb Val ue Factors: 

For 2A = 

For 28CD = 

For 2CE = 

For 2EF = 

For 2H = 

For 2G = 

$463.25 x 0.95 = 0.807 , or 80.7% 
$545 . 00 

$436.00 x 0 . 95 = 0.760, or 76.0% 
$545 . 00 

$436 . 00 x 0 . 95 = 0 . 76 0 ,  or 76 . 0% 
$545 . 00 

$441 . 45 x 0 . 95 = 0.769, or 76 . 9% 
$545.00 

$232 . 00 x 0 . 95 = 0 . 404, or 40 . 4% 
$545 . 00 

$48 9 . 73 x 0 . 95 = 0 . 85 4 ,  or 85.4% 
$545 . 00 
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S U M M A R Y 

-5% Adjusted Relative 
Pb Value Factor Equivalent % Pb Equation 

Rock % (Zn factor to 2 d.�.) 

2A 80.7 % Pb + 1.01% Zn + 0.087 g/MT Ag 

2BCD 76.0 % Pb + 1.01% Zn + 0.077 g/MT Ag 

2CE 76.0 % Pb + 1 .01 % Zn + 0.077 g/MT Ag 

2EF 76.9 % Pb + 1 .06% Zn + 0.078 g/MT Ag 

2H 40.4 % Pb + 1.27% Zn + 0.11 6 g/MT Ag 

2G 85.4 % Pb + 1.02% Zn + 0.090 g/MT Ag 

Base $ Value/Weight of Pb for Input to M720CY = 

$545.00/MT = $545.00 x 1 x 1 1 lb = 
$0.247/1 b. (to 3 d.p.) 

1 .1 023 2000 . 
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It is hoped that this  has el ucidated upon the use of an equ i val ent % Pb grade 
in the MEDS System mine pl anni ng model . 

The methodol o gy used here is  open to refi nement just as actual val ues are open 
to revision . The mai n  purpose of thi s  paper is to document the present method 
of deri ving ·and using an equ i val ent % Pb grade. 

cc. R. Lopaschuk 
H .  Hong 
B. Cron 
J. Bowers 
A. Mcintyre 
F. Gay 
S .  Chmelyk 

P. Cl arke 
Engi neering Geol ogist 

. ' 



CYPRUS ANVIL MINING CORPORATION INTEROFFICE CORRESPONDENCE 

To J .  Purki s 

From P. C larke 

Date July 3 ,  1 980 

Subject ZONE 3 PIT DESIGN - NOTES ON BASIC METHODOLOGY 

/ZL. 

As an i ntroducti on, refer to attached memo , "Zone 3 Pit Design ,"  P .  Cl arke to 
J. Purk i s ,  June 25 , 1 980 . 

At the outset one mi ght note that the use of mining s imul ation programs are i n  
effect mining engineeri ng tool s .  The techniques are not abl e ,  or i n  fact 
i ntended , to rep lace the necessary 'manual ' i nput of a mining engi neer i n  the 
l ater stages of a deta i l ed mine des i gn. 

This  memo traces the bas i c  method of i ncorporating vari ous factors into the 
des i gn technique and gives a brief outl i ne of the procedure. 

It al l goes somethi ng l i ke thi s :  

l ) Havi ng establ i shed some val ues for the necessary parameters (s ee "Zone 3 
P it  Design") , or set of val ues for a particul ar des i gn case, one i s  then 
i n  a pos i tion  to work out ' i n-pi t '  val ues per unit weight for Pb, Zn and 
Ag from the recovery and concentrate information. 

(Eventual ly  every mi neral i zed bl ock i n  the model needs to have a s i ngle  
val ue assigned to  i t  representi ng the grades and $ val ues of i ts contents . )  

2 ) From the concentrate deta i l s  a $ val ue  per unit weight , at the l oadout, 
for Pb, Zn,  and Ag i s  establ i s hed. 

3) Assuming average recoveries of Pb, Zn and Ag can be estimated for each 
rock type, a table coul d.have been drawn u p :  

Arctic Star Printing Inc 

TABLE O F  AVERAGE PB , ZN,  AG RECOVERIES BY ROCK TYPE 

Rock Type/El ement 

2A 

2BCD 

2EF 

etc. 

Pb 

a 

d 

g 

Zn 

b 

e 

h 

etc. 

c 

f 

i 
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To work out the $ val ues per unit weight of i n-pit Pb, Zn and Ag i n, say, 
rock type 2A, the $ val ues per unit  wei ght for Pb, Zn and Ag at l oadout 
are mul ti pl i ed by their  respective recoveries from 2A type rock. 

This is done for. each rock type, thus giving  i n-pit Pb, Zn and Ag $ 
val ues per unit-wei ght as they occur i n  the various rock types. 

4) The above i n-pit  $ val ues per unit weight for Pb, Zn and Ag now have to 
be i ncorporated i nto a si ngl e equ i val ent grade equati on for eacb rock 
type. 

If i n-pit  $ val ues/unit  wei ght for rock type 2A are : 

Pb = $ x/l b. 

Zn = $ y/l b. 

Ag = $ Z/g (Ag i s  stored i n  g/mt i n  the computer model ) 

It  is conveni ent to choose an equ i val ent % Pb grade and express $ val ues 
of Zn and Ag i n  terms of Pb. 

Equ i val ent % Pb grade (equation) = 

% Pb + �*J . %  Zn + c. f�J . g/mt Ag 

(C is an appropriate constant to al l ow conversion of units) 

·At this poi nt the grade adjustment factors a lso need to be i ncl uded . 

Assuming Pb = 6%, Zn = -4%, Ag = -6% 

Therefore, 

Adjusted equ i val ent % Pb grade = · 

0 . 94 . %  Pb + 0 . 96 ff� ·% Zn � 0 . 94 (C) . ��� . g/mt Ag 

Such an· equation i s  devel oped for each rock type refl ecting the di fferent 
recoveries from each of th e mai n  rock types. 

Then, a C9PY of the mai n  model is produced, renamed, and program M61 2Vl 
(l i n ked with·a customi zed user subrouti ne performing the above type of 
cal cul ati on) is run on the fi l e  assi gning an adjusted equ i val ent % Pb grade 
to each mineral i zed b l ock, each according to i ts rock type and previously 
i nterpol ated Pb, Zn and Ag g·rades from surroundi ng DOH ' s .  
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5 )  Programs M71 7Vl and M718Vl al l ow extraction of the data from the renamed 
model fi l e  and creation of a ' Di pper ' control fi l e ,  bl ock fi l e ,  and 
surface fi l e. (The ' Di pper model , '  as Mi ntec cal l  i t ,  is bas i cal ly  a 
condensed vers ion of the mai n  model fi l e. )  

The bl ock fi l e  has the adjusted equ i val ent % Pb grade in each bl ock and a 
rock type code. 

(The rock type code i s  needed to di fferentiate the vari abl e tons/bl ock 
associ ated with the rock types. As most Mintec programs were ori ginal ly  
developed for use by porphry copper mi nes that are not as concerned · 

about changes i n  rock dens i ty ,  we wi l l  requi re.a customized program here.) 

The surface fi l e  s tores the p i t  topographic data. (Thi s  wi l l  be current 
topography, as opposed to origi nal topography.) 

6 )  Program M720Vl i s  a ' moving cone' program . .  ( I t  uti l i zes a user sub­
routi ne whi ch wi l l  be wri tten to s u i t  the necessary cal cul ation s . )  

I t  i s  thi s  program that requi res: 

i)  $ mining cost/unit  vol ume 

i i )  $ mil l i ng cost/unit  tonnage 

i i i ) Mine and mi l l  cut-off grades 

i v) In-pit  $ val ue  Pb/unit  weight 

v) % Rate of Return 

(to go with the adjusted 
equi val ent % Pb grades) 

(al s o ,  p i t  s l ope angl es i n  various di rections} 

If a norma.l Pb + Zn cut-off grade i s  to be used for the mine and mi l l , then 
th i s  wi l l  need to be transl ated i nto adjusted equ i val ent % Pb grade terms . 
Thi s  can be approximated us i ng s tatistics from the average Pb, Zn ,  Ag 
ratio at the chosen cut-off. 

· 

Program M720Vl exami nes bl ocks w i th i n  the deposit i ndividual ly or i n  sma l l  
groups a s  ' base bl ocks ' for a s er i es o f  cones. 

Basical ly, .  the program expa'nds a 'warped ' cone upwards from the bas e  
(refl ecting different s l Qpe angl es i n  di fferent di rections) and cal cul ates 
the net val ue of al l the bl ocks lyi ng w i th i n  the cone and beneath the 
surface. 

-

The net val ue  of a cone i s  a fai rly s traightforward cal cul ation s ummi ng  
the net val u e  of a l l  the  i ndivi dual bl ocks with i n  i t. 
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The net val ue of a b l ock i s  cal cul ated on the basis of : 

N . V. = (adjusted equi val ent% Pb grade x ' i n-pit' $ val ue Pb/uni t wei ght 
x bl ock tonnage) 

- ($ bl ock mi n i ng cost + $ bl ock mi l l i ng cost) 

A tonnage adjustment factor can easi ly be  i ncorporated at this point i n  
the cal cul ations . B l ocks with a grade below the mi l l  cut-off have onl y a 
mi ni ng cost associated w i th them. 

Thus a ' pi t  expansion ' or 'phase ' woul d consist of a number of overl apping 
cones, each having had a net positive val ue . 

The cone can be  caused to move wi thi n  a parti cul ar area and on certai n  
benches by the artful use of i nput variabl es to M720Vl . While not 
al together easy, gi ven some condi tions ,  i t  is possibl e  to approximate 
phases. -(Where phases run paral lel to a mine model co-ordinate system i t  
i s  more strai ghtforward ,  however at Faro . • . . . • •  ) 
As base b l ocks are set deeper, the mi n i ng cost can be sl i ghtly i

_
ncreased . 

I f  a ' break even' p i t  i s  requi red , then those cones down to where net 
val ue equa l l ed cost wi l l  be ' mi ned. ' 

I f  a rate .of return i s  required (undiscounted) then only those cones 
where the net val ues were greater than cost by a certa i n  pre-speci fi ed 
percentage wi l l  be taken. 

Subsequent phase expansions can be exami ned usi ng a new surface fi l e  
produced by the program i n  the previ ous run. The pit  can so be ' pushed 
back ' i n  phases, the program output assisting this approach.  One can 
easily 'go back' and .so advance usi ng an i terative· procedure. 

Often the actual surface fi l es l eft from the movi ng cone are-somewhat 
i rregul ar and cannot be said to be  smooth or practical designs in them­
sel ves. 

The actual procedure is for the mi ning engi neer to manual ly  create the 
fi nal design usi ng· the Di pper output fi l es as his basis. 

Usi ng a d i g i ti zer and addi tional programs, the engineer. can i nput a 
design back to the computer for pl otti ng on myl ar ,  detailed reserves 
cal cul ations and subsequent schedul i ng • 

. ' 
' 

" ' 
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It i s  hoped tha t the above gi ves suffi ci ent understandi ng of the bas ic  tech­
ni que to a l l ow d i scus s i on of i t ,  and various attendant economic ph i l osoph i es. 

Part of the approach at th i s  stage might be to examine s ome des i gn cases , 
based on s ets of economics at upper and l ower l i mits of some ranges , and 
therefore, gauge the sens i t i v i ty of the des i gn to these changes. 

P. Cl arke 
Engi neeri ng Geol ogi s t  

PC/mm 
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To J .  Purkis 

From P .  Cl arke 

Date June 25, 1980 

Subject ZONE 3 PIT DESIGN 

. . 

cc . J .  Carri ngton 

D .  Grego i re 

R .  C. Smith 

B .  Cron 

T. B i ggs 

G. Wight 

I n  order to carry out mine d es i gn studies on Zone 3, we are i n  need of s-ome 
predictive estimates for the forthcomi ng  years (basi cal ly, at this p o i nt i n  
time, 1982-1985). 

The fol l owi ng parameters wi l l  be required: 

a) 

b) 

c) 

d) 

$ M i n i ng cost per unit  vol ume. 

$ M i l l i ng cost per u n i t  tonnage. 

(The above shoul d  i nclude a l l  rel evant costs, i ncl uding . cap�tal,  admin., 
etc/ . ) .  

I . 
% Mine cut-off grade. 

I 
(Thi s  can be a Pb + Zn + Ag versi on). 

% M i l l  cut-off grade.  

(If above mine  cut-off, this i s  equival ent to  stockpil i ng}. 

. . 

• 
' \ 

e) Adjustment factors for grade and tonnage (as stored i n  the computer model) 
to al l ow for di l ution and other systemati c departures·· of the model from 
m i n i ng real i ty. 

· 

f) If we are abl e to estimate recovery- by rock type, these ·shou l d  be incl uded 
a t  this poi n t .  This wou l d  requi re: 

Arctic Star Prinlirig Inc 

St)( 
% Recovery of Pb, Z n ,  Ag for each of the�mai n  ·rock type 

groupings (i . e .  2A, 2BCD,A2EF, 2G , 2H). 
ZE.C 

If  not, then the fol l owi ng  simpl i fi cati on can be  made: 

Average% recovery of Pb, Zn, Ag from a l l  feed materi al . 
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Concentrate detai l s  requ i red are: 

g )  Average % Pb i n  Pb concentrate. 

h) Average % Zn i n  Zn concentrate. 

i): Average oz . /SDT (or g/mt) of Ag i n  Pb concentrate. 

(As the s tudy is concerned wi th the per i od of post mi l l  modi fications. 
bul k production i s  not consi dered ) .  

j) $ Val u e  of Pb concentrate per uni t tonnage. 

k )  $ Value of Zn  concentrate per un it  tonnage. 

1) $ Val ue  of Ag i n  Pb concentrate per oz. (or· g ) .  

($ Val ues o f  concentrate wi l l  b e  needed as  f. o. b. l oadout, i . e .  transporta-
tion ,  smel ti ng. etc. d i scounted) .  

Al s o, i f  the p it  i s  to b e  desi gned with some rate o f  return i n  mi nd,  then this 
shou l d  a l s o  be consi dered at th i s  poi nt. Probably the best thing to do wou l d  
b e  to have a meeti ng to agree o n  some val ues for the above-mentioned parameters 
and to devel op the necessary phi 1 osophi ca 1 appro·ach for mine pl anni ng. 

P. Cl arke 
Engineering Geol ogi s t  

PC/mm 

. .  
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Procedures Guide 

MINTEC. INC. 

OPEN PIT MINE DESIGN - DIPPER SUBSYSTEM 

7.21 INTRODUCTION 

The acronym DIPPER stands for EYnamic Interactive 

Pit Planner & EvaluatoR. The DIPPER subsystem is used to 

rapidly generate a series of pit designs based on economic 

criteria, allowing the computer to automatically perform 

much of the design calculations with a small amount.of 

engineering assistance. The basic method used is a variation 

.of the multiple moving cone method which has been used by 

various mining companies for over a decade. 

DIPPER works with a special condensed matrix which-

incorpor�tes sophisticated packing techniques to allow an 
' : 

entire mineral inventory to be stored in core memory during 

program execution. These techniques remarkably-reduce the 

cost and computer time required for MINTEC's version of the 

multiple moving cone method� 

DIPPER calculations are made on a whole block basis, 

where a block is either entirely inside or entirely outside of 

a given pit. Volume calculations for an entire pit will be 1 

quite accurate, regardless of the pit slope or block dimensions. 

However, it shoula be remembered that volume calculations for 

a few benches or a limited area are less satisfactory. 

The next page contains the generalized procedure to 

set up and use the DIPPER subsystem for open pit mine design. 
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7.27 DESIGNING PITS WITH DIPPER 

Designing pits with the DIPPER subsystem is an 

iterative procedure with the primary purpose being to 

minimize the cost of arriving at design objectives. To 

achieve minimum cost, the user is asked to provide a small 

amount of assistance by making various decisions. 

The DIPPER subsystem could be used to obtain a· 

'one-shot' ultimate pit, but the cost of such a run will be 

.much greater than the cost of the iterative procedure. Also, 

such an ultimate pit could easily contain features which make 

the outlines unreasonable. 

(�( The basic procedure consists of: 

(1) Opening up a pit to a specified bench, and 

(2) Examining blocks within an envelope surrounding the 

pit from (1) until no or very little additional tonnage 

is economic. 

The procedure is illustrated in the following figure� 

With the use of the iterative procedure, the user 

may request that various S-FILES be stored, so that a possible 

sequence of mining is represented. With a series of S-FILES, 

incremental reserves are easily determined. 
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7.10 THE DIPPER SUBSYSTEM FOR PIT DESIGN 

Programs M718Vl or M719Vl are used to set up a condensed 

form of the mine model grades which defines the surface topography and 

contains a single grade for each block. This condensed form reduces the 

matrix to a size that can be read into core. The size of the condensed 

form of the matrix depends upon both the size and grade distribution of 

the deposit. Usually, the grades of_ 4 or 5 mine model blocks can be 

packed into a single word of the condensed model. The condensed model 

is composed of two parts, the S-File describing the surface and the B-File 

containing the grades. 

Program M720Vl is used to generate pit limits for either a 
. . 

. specified pit slope or for a set of assumptions regarding pit' slope and 

economics. The pit slope can be varied in different areas of the pit. The 

accuracy of the calculation for tonnage can be examined with M725Vl. 

The logic used by M720Vl to evaluate the economics of mining 

blocks is essentially that of the multiple cone to approximate the removal 

of pit material at the desired pit slopes. The geometry of the pit is 

approxii;nated by a series of connecting cones containing whole blocks. 

The current implementation allows for variable bench heights and multiple 

pit slopes both horizontally ·and vertically. The calculations are summarized 

on the next page. 

----------- - - - ---------- · 
• --- ------·· - - - - - - ___________ ; ______ 

- ::..__ _________________ ------ --- --- ---- __;_ ____ , _______________ � __ .;. ___ ;=: 
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PROGRAM 

M718Vl 

M719Vl 

M720Vl 

M721Vl 

M722VO 
M722Vl 
M722V? 
M722V3 

System Guide 

DESCRIPTION 

CONDENSE BLOCK MODEL. 
The block model developed with MEDS is usually .quite 
large. often greater than 500. 000 words. To use the 
grade matrix in the DIPPER System. it must be condensed 
to a size which can be contained in the computer's core 
space. Using M718Vl this condensed matrix is composed 
of two files, the S-File containing the surface and the 
B-File containing the grade values. · -

LOAD CONDENSED MATRIX FROM CARDS • .  

· This program allows the User to load grades or 
topography directly into the condensed form. This may 
be required for using DIPPER with a grade matrix not 
developed with MEDS. 

ECONOMIC PIT LIMITS CALCULATION. 
Given geometric and economic constraints, M720Vl -
can be used to define economic pit limits. and store them 
for use as the starting pit limits for further expansion • 

. Used with a series of increasingly favorable economic 
. constraints, this program can be used to determine a 

mining sequence. 

PIT/LIMITS TOPOGRAPHY PLOT. 
· M721Vl prints symbol or scale maps of pits generated. 

PLAN/SECTION PRINTER GRADE MAPS 
FROM DIPPER MODEL. 
M722 prints scale maps or symbol maps of grade 
values below pit limits. 

-------------�----- --�---------------··--·-------------··· ----- - - ------------------·-�--- -



CYPRUS ANVIL MINING CORPORATION 

To J. Purkis 

From P. Cl arke 

Date May 5 ,  1 980 

SubJect ZONE 2 TONNAGE AND GRADE MODEL 

INTEROFFICE CORRESPONDENCE 

cc. F. Gay 

R. Lopaschuk � 

·An examination of Zone 2 DDH recoveries was undertaken i n  the l ight of rel ati vely 
1 arge di ffe1·ences encountered in the mining of the upper benches of Zone 2 .  

Figures from the 7 DDH's where recoveri es were worst are attached. They show 
that, general l y ,  recoveri es from these DDH's, most of wh ich are l ocated i n  one 
parti cul ar area,  are worst on the upper benches - 391 0 ,  3890, 3870 and 3850. 
There are cases where 3830 and 381 0 are poor also .  

· 

A comparison of a 500' x 500 '. area on 3830 bench showed: 

Mode.l 
B l astholes 

SDT 

3 10  
250 

% Pb 

3 . 3  
3 . 3  

% Zn 

4 . 5  
4 . 4  

In any gi ven area wi thi n a.bench , tonnages may be out to the degree seen above. 
Taken over a compl ete bench , tonnages usual ly  come to sma l l er vari ances . 

This is  l argel y a problem i nherited from the structure of the orebody and the 
DDH spacing thereon . Gaps i n  the 1 40' x 1 40' pattern have usual ly been abl e  to 
provi de some ki nd of surprise . 

In short, most of the probl ems have come from poor recovery and not being abl e 
to make an accurate geol ogical i nterpretation .  The l atter is most affected by 
DDH spacing .  

·, 

The 3830 part bench grade comparison and improved recoveries from DOH ' s  i n  the 
l ower benches encourage the bel i ef that the Zone 2 tonnage and grade model 

· 

wi l l  provide better predi cti ve estimates than has been experienced to date. 

Based on the above , exami nation of various statistics, and discussi on with 
F. Gay, i t  was agreed that unti l next revi ewed the following adjustment.faGtors 
wi l l  be appl i ed to the Zone 2 tonnage and grade model : . 

. f\rctlc Star Printing Inc 

Tonnage 

Pb 
Zn 
Ag 

No Factor 

-5% 
-5% 
-5% 
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It has become read i l y  appa1·ent that Zone 2 and Zones 1 /3 are suffi cientl y 
different in  the nature of their  occurrence that inter-appl ication of the 
above factors i s  not meaningful . 

PC/mm 

Attach .  

' 

\ 

P .  Cl arke 
Engineering Geol ogist 

\ 
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' . ' Cyprus Anvil Min in( �orporation lnteror-e Correspondence 

To Date 

D. Gregoi re September 7 ,  1 978 

From P .  I .  Cl arke 

Subject PROPOSED SCHEDULE FOR Cm1PUTER MINE MODEL 

September: 

1 .  Compl ete outstanding  re-assayi ng  of Zone 3 samples and re-assaying of 
sampl es from part of Zone 1 .  Re-assaying in Zone 1 has been l i mi ted 
to Phase VI and l ater phases . 

2. Conti nue preparation of DOH data i nto presentabl e format . 

3 .  Conti nue to have DOH keypunched and loaded to magneti c tape fi l es. 

4. Continue drawi ng Zone 3/Zone 1 geological sections. 

5. Start coding topography i nto computer format . 

October: 

1 .  Conti nue preparation of DDH data . 

2 .  Continue keypunching and l oadi ng  o f  DDH data . 

3 .  Continue drawing Zone 3/Zone 1 geological sections and produce 
geol ogical bench pl ans. 

4. Start codi ng geol ogi cal bench pl ans i nto computer format. 

5 .  Fi n ish  codi ng topography. 

5. Calcul ation of Zone 3/Zone 1 bench assay compos i tes by computer. 

7 .  Label composi tes as to predomi nant rock type. 

November: 

1 .  Comp i l ation of frequency di stributi on of composi tes by computer. 

2 .  Devel op grade i nterpol ation technique (compari son with a mined out 
area of Zone 1 ) .  

CYPRUS AnVlL 
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3. Compilation of frequency di stri bution of block grades by di fferent 
i nterpol ation techni ques for compari son. 

4. Interpol ate grade val ues i nto Zone 3/Zone 1 bl ocks. 

5 .  Pri nt bench pl ans of Zone 3/Zone 1 .  

6. Start organ izing  Zone 2 samples for re-assaying. 

7. Install computer termi nal , dis kette and d igi ti ser. 

December: 

1 .  Check bench pl ans. 

2 .  Calcul ate Zone 3/Zone 1 mine reserve i nventory by bench (us i ng current 
mi ne des i gn ) .  

3. Prepare Zone 2 DDH data. 

4. Prepare Zone 2 geological secti ons. 

5. Start re-assaying Zone 2 samples . 

January: 

1 .  Ongoing work on Zone 3 model . 

2 .  Start keypunchi ng and l oadi ng Zone 2 DDH data. 

3. Draw Zone 2 geol ogical sections. 

4. Produce geologi cal bench pl ans of Zone 2. 

5. Code Zone 2 bench pl ans i nto computer format. 

6. Conti nue re-assayi ng Zone 2 sampl es. 

February : 

1 .  Code Zone 2 topography. 

2. ·conti nue preparation and l oadi ng of Zone 2 DDH and i n  situ data. 

3. Conti nue re-assayi ng Zone 2 sampl es. 

4. Prepare Fi rst Quarter Review. 



�larch : 

1 .  Fi rst Quarter Review.  

2. Compl ete model of Zone 2 .  

- 3 -

3. Start new ul ti mate pi t des i gns . 

PC/mm 

P .  Cl arke 
Mi ne Geologist 



Cyprus Anvil Min if -:orporation 

To 
D .  Gregoire 

From P .  I .  Cl arke 

Subject COMPUTER MODEL 

t\ .)ntero ""'�e Correspondence 

�� � 
Date 

October 26 , 1 978 

S ince i ts i nception, the computer mi ne model has broadened i n  scope and now 
i ncl udes Zone 1 ( Phase 6 onwards )  and Zone 2 ,  i n  addi ti on to the ori gi nal ly 
envi saged Zone 3 model . 

The Zone 1 /Zone 3 model encompasses 1 30 di amond dri l l  holes , a l l  of whi ch 
are now l ogged and plotted on the l atest l i thol ogi cal codi ng system. 
( I n  addi tion, a further 20 DOH ' s  were re-logged duri ng July of thi s  year 
for predi cting Phase 5 meta l l urgi cal problems . )  

The re-assay program of Zone 1 and 3 has i nvolved the handl i ng and 
organi zation of over 2 , 700 sampl es for 1 4 ,000 assay determi nati ons . The 
program proved the need for a great dea l  more time and effort to organi ze 
than anti ci pated , due to poor sampl e storage, dup l i cated sampl e numbers , 
lost samp l es (and the ens uing s earchi ng for, and re-samp l i ng of core where 
pos s i bl e ) i n  addi tion to the spl i tting and assaying of mi nera l i z ed core 
not previously sampl ed . 

The majori ty of assaying was contracted out to Kaml oops Research and Assay 
Laboratory due to the work l oad on the Cyprus Anv i l  Assay La b.  However , 
the program was compl eted expedi ently by: the Cyprus Anvi l buckers 
handl i ng 1 , 1 00 reject sampl es i n  addi tion to their normal work; the Assay 
Lab performi ng assays for barium on al l of these, and, on compos i te 
samples ,  for pyri te, pyrrhoti te and manganese ; and the Met Lab compl eting 
speci fi c  gravity determinations on al l the 1 , 1 00 samples .  

Codi ng of the re-assay data , together wi th previous resul ts (for some 
elements ) from 1 975,  1 976 and 1 977 assaying, has i nvol ved the compi l ation 
of 29 , 000 assay val u es for i nput to the C. S . C.  computer. The codi ng i s  
95% compl eted now. 

Mr. R. Wi l l i e  (of Wi l l i e  Associ ates ) i s  organi zing the keypunching of 
this data ( bei ng performed at Tetrad , Vancouver) and the computer fi l e  
creati on (at C. S . C. , Vancouver) . The basi c  DOH fi l e  i s  l argely compl ete . 

The other mai n fi l es that need to be created are : topography; dri l l  hol e  
compos ite geology; and b lock  geology .  The two l atter fi l es first requi re 
a l l  the geologi cal cross sections to be i nterpreted and bench plans 
i nferred . Thi s  represents a consi derabl e  amount of data to be prepared 
and transferred i nto computer format . 

CYPRUS AnVJL 
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The Zone 2 model presently encompasses 53 DDH ' s ,  nearly al l of whi c h  have 
been previ ously re-logged .  

The re-assay program for this zone i nvol ves some 400 samples.  300 have 
al ready been sent to KRAL, whi l e  the remai nder sti l l  have to be l ocated , 
or taken from , or s pl i t  from the ori gi na l  core. 

It s hould be c lear that a consi derabl e amount of data has sti l l  to be 
prepared on a l l  zones . 

Also,  i n  t he l i g ht of the forthcomi ng dri l l  programs on Zones 1 and 2 ,  
addi ng more data for preparati on,  previ ous schedu l es for stages o f  model 
comp l etion  s hould be re-appraised .  

Daryl Hanson wi l l  b e  managi ng the project, i n  my obl i gatory a bsence after 
the end of October , for an i nterim peri od , unti l i t  can be taken over on 
a ful l  and l onger term bas i s  agai n .  

PI C/mm 

cc. P .  Taggart 
J .  Devi tt 
J .  Mustard 
D .  Hanson 
B. Ferguson 
B. Mui r 
G .  Chapman 

Cheers , 

P .. I .  Clarke 
Mine Geologist 
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Cyprus Anvil MinintCorporation lnter�ffice Correspondence 

To Date 

D .  Gregoi re October 5 ,  1 978 

From P .  Cl arke 

Subject PROPOSED SCHEDULE FOR COMPUTER MINE MODEL 

October: 

1 .  Continue preparation and keypunching of D . D . H. ( Zone 3 re-assayi ng 
nearly compl ete, resul ts of Zone 1 due s hortly) . 

2 .  Conti nue drawi ng Zone 1 and Zone 3 geol ogi cal cross-sections .  (There 
i s  sti l l  a considerabl e amount of work to be compl eted on these due to 
thei r compl exi ty . ) 

3. Create the topography fi l e .  

4 .  Prepare Zone 2 sampl es for re-assayi ng .  

5 .  Fami l i arization of Engi neeri n g  personnel with the whol e computeri zation 
project in readi ness for departure of Peter Cl arke. 

November: 

1 .  Compl ete D . D . H .  fil e .  

2 .  Continue drawi ng  geol ogical cross-s ections and bench plans . 

3 .  Start coding  b l ock  geol ogi cal data . 

4.  Check and prepare_ fi l es for subsequent stages.  

5 .  Start Zone 2 re-assaying .  

December: 

1 .  Cal culation of Zone l /Zone 3 bench assay composites . 

2 .  Label compo s i tes as to predominant rock type.  

3.  Devel op grade i nterpol ation technique. 

4 .  Insta l l computer termi nal , d is kette and d i gitizer . 

5 .  Continue Zone 2 re-assayi n g .  

STAR PRINTING 9 · 1016·75 
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January :  

1 .  Cal cul ate Zone 1/Zone 3 mi ne reserve i nventory .  

2 .  Ongoing work to check and eval uate the new model . 

3. Prepare and start keypunching Zone 2 D . D . H .  data . 

4 .  Start coding Zone 2 i n-situ geol ogy. 

5 .  Compl ete re-assayi ng Zone 2 .  

February: 

1 .  Compl ete Zone 2 fi l es and devel op model . 

2 .  Prepare Fi rst Quarter Revi ew. 

March:  

1 .  Fi rst Quarter Review. 

2 .  Compl ete model of Zone 2 .  

3. Start new ul timate pit  des i gns . 

To c l ari fy this program i n  rel ation to the ori gi nal , i.t s hould be on  record 
that the overal l scope o f  the model has increased from that of Zone 3 to 
a l so incl ude Zone 1 ( Phase VI onwards)  and Zone 2 .  · 

Changes to 1 ast month ' s  schedul e are that Zone 2 data acqui s ition and 
cessing ( pri or to i nput to computer) have been brought fo_l"'@\"d_at_the 
expgn_se of the eventual compl etion o f  the Zone 1 /Zone 3 model . 

pro-

In the l ast  month ,  the majority of the D . D. H .  data has been sent off for 
keypunching .  

P .  Cl arke 
Mi ne Geologist 

PC/mm 



Cyprus Anvil Mini( �orporation lntero•-- e Correspondence I 

To Date 

D .  Gregoi re December 8 ,  1 978 
From D .  Hanson 

Subject LARGE FARO COMPUTER MODEL - PROGRESS REPORT 

Duri ng the month of November, progress on the computer model for the Large 
Faro Deposit centered around the construction of detai l ed geol ogi c sections . 
Thi s stage of the project i s  currently 60% compl ete with 1 3  l ongi tud i nal 
and 1 1  cross s ections i nterpreted i n  rough form. Al so during the month the 
DDH fi 1 es and assay fi 1 es were compl eted with the exception of 73-29 and al l 
fi l es were transferred i nto MINTEC compati bl e format. 

Two observations were made regardi ng data quantity which s everly affect 
s ection i nterpretation.  In the area of the di ke s eparating Zones 1 and 3 
there are sti l l  s ecti ons with no data . A recommendation was made to the 
Engi neeri ng Department for a combinati on dri l l i'ng and mappi ng programme to 
further defi ne the di ke i n  these s ections . 

An up-to-date pit  geol ogy map woul d i mprove the rel i abi l i ty of the s ection  
i nterpretations , especi a l ly  for s hort range p l anni ng. It i s  recommended 
that manpower requi rements and/or priorities be eval uated s o  that thi s  
important functi on i s  not further negl ected . 

A tentati ve schedule for December i s  as fal l ows : 

1 )  Compl ete detai l ed geol ogi c  sections i n  rough form. 
2 )  Check assay fi l e .  
3 )  Instal l ation of termi.nal , di s kette and di gi ti zer . 
4)  Bench assay composi te cal cul ations . 
5 )  Dri l l  hol e assay stati stics cal cul ations . 

I'Y\ .J,.. 
D .  Hanson � Expl o rati on Geol ogi st 

DH/mm 
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Cyprus Anvil Mining C( '  ·poration 

To 

D .  Gregoire 
From D .  Hanson 

l nteroffic�sorrespondence I 

Date 

January 1 0 ,  1 979 

Subject COMPUTER MINE MODEL - PROGRESS REPORT 

During December the deta i l ed geologic sections were compl eted in rough 
form . These sections requi re thorough checking to remove i nter-sectional 
i nconsi stencies before the next steps of creating s impl i fi ed secti ons and 
transferring contacts to bench plans can begi n .  

Manual verifi cation of the assay fi l e  was i nitiated i n  the l atter part of 
the month and shoul d be compl eted i n  January. 

No progress was made on computi ng dri l l  hol e  assay stati stics and bench 
assay compos i tes due to techni cal probl ems between MINTEC and CSC. 

During December esc wi l l  sponsor an i ntroductory course to the esc system 
for representatives of a l l  i nterested departments . 

lJa� 
D .  Hanson 
Exploration Geol ogist 

DH/mm 
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Cyprus Anvil Mining orporation interof(- � Correspondence 

To Date 

D.  Gregoire February 9 ,  1 979 

From D .  Hanson 

Subject COMPUTER MINE MODEL - PROGRESS REPORT 

Progress for the month of January was as fol l ows : 

1 )  Deta i l ed geol ogic sections compl eted and cross-checked. 

2 )  Compl eted and checked assay fi l e .  

3 )  Bench geol ogic compos i te fi l e  compl eted. 

4 )  Simpl i fied geol ogi c secti ons - 2/3 compl ete . 

Al so during  the month , CSC gave an i ntroductory course on their computer 
system. The course was attended by twenty Cyprus Anvi l  empl oyees from 
the Accounting,  Engineering , Mine , t�echan i cal , Warehouse , Metal l urgy and 
Expl oration Departments . As a di rect resul t of thi s  course , CSC wi l l  
devel op prototype computeri zed reports for mine producti on , mi ne tire usage , 
townsite,  dri l l i ng and bl asting ,  and p i t  vol ume cal cul ation s .  

A tentative schedu l e  for February i s  a s  fol l ows : 

1 )  Complete s impl i fi ed geol ogic secti ons .  

2 )  Define l /2 bench geol ogi c  contacts on section overl ays as 
construction drawings for bench pl an creation . 

3 )  Input bench geol ogic composite fi l e .  

4 )  Initi ate usage of some MINTEC programmes by cal cul ati ng basi c  
dri l l  hol e assay stati stics and bench assay composi te val ues . 

t'\.k��� 
� - D .  Hanson 

� � - v Exploration Geol ogi st 

DH/mm 

CYPRUS An\IJL 
STAR PRINTING 9 · 1 0 1 6 ·75 



· ,  

I 

Cyprus Anvi l M i niD.9 Corporation 
( 

To 
D. Gregoi re 

From J.  Mustard 

Subject COMPUTERIZATION OF THE ORE MODELS 

. .  

lnter_office Correspondence 
( 

Dale 
Apri l  5 ,  1 979 

During the month of March , a l l  outstanding re-assayin g  and re-l ogging was 
compl eted for Zone 2 .  Computer drawn pl ots o f  each dri l l  hole were compl eted.  
A complete file·"'for Zone 2 is  now ready for computer entry .  Cross-
sectional i nterpretation was vi rtual ly  compl ete at month end. 

During Apri l , i t  i s  anti ci pated that al l data wi l l  be on computer storage and 
that tri al  runs can be attempted l a te i n  the month . 

\ 
'. '\, 

JWM/mm 

� W· f\A....,.;\� 
J .  W .  Mustard 
Mine Geolog i s t  

• 

--�------------------------�� 
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Cyprus Anvil M i n ing Corporation 

I 
Interoffice Correspondence 

To 

. From 

Subject 

Dale 
D. Gregoi re 

D. Hanson 

LARGE FARO CO�lPUTER MODEL - PROGRESS REPORT 

• 

April 9 ,  1 97 9  

During March , 1 979 work on the Large Faro computer mine model centered 
around the production of geol ogic bench plans and the fami l iari zation of 
mine personnel with N INTEC programs . 

Geo l ogic  bench pl ans were compl eted for the Large Faro Deposit.  El evations 
4270 to 391 0 were constructed on 40 foot benches and 391 0 to 3290 on 20 
foot benches . Our experience using the two di fferent bench hei ghts has l e d  
t o  the concl usion that al l further · model s s houl d use standard 20 foot 
benches .  Too much s impl ifi cation and the resul ting l os s  of important 

· detail occ!Jrs with 40 foot bench heights . 

Al s o  during March , a week was · spent in  Vancouver with Fred Banfiel d of 
MINTEC. The main  purposes of thi S' session wert;! to fami l i arize mine 
personnel with the techni ques and operation of the computer programs , and 
to ·identi fy any pt'obl ems in the next :stoges of model development .  

During the sess i on ,  a mine model was initiated using real dri l l hol e and 
geol ogical data for the 351 0 bench . The fol l owing types of programs were 
demonstrated :  

a )  Setting model parameters 
b) Input of manual ly  coded geol ogical data 
c) Input of assay and survey

.
dri l l hol e data 

d) Cal cul ati on of bench assay composi te s  using speci fi c  gravity and 
samp l e  l ength 

e)  Cal cul ation o f  statisti cs for raw assay data and· for compos i te 
assay data 

f) Pl otting of bl ock geol ogy and assay composite val ues on printer 
g) Tes ting a hypothetical grade i nterpol ation technique both with 

and without geol ogic control 
h) Cal culation of statistics for i nterpol ated bl ock grades 

We came away with val uable operating expe rience an d a ve ry favourabl e 
impression about the versati l ity of the program package • 

. -- - - � ----. --� -· 
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Three prob l em areas were identi fied during  the session.  In checking  the 
bench assay composite cal cul ation , a number " of anomal ousl y l ow speci fic 
gravity val ues were observed.  Thi s  probl em has s i nce been i nvesti gated 
and shoul d be resol ved shortly .  The enti re problem i s  compl ex a n d  wi l l  be  
treated . in  a forthcoming memo . \ 

I The second problem dredges up a ph i l osophical question about any model l ing  
, technique.  The question is whether or not external grade di l ution shoul d 

I be i ncl uded i n  the model. It was decided that,  si nce it is eas i er to add 
a d i l ution factor than to remove i ncl uded dil uti o n ,  external di l uti on wi l l  

: : not be i ncl uded i n  thi s  model . 

' ! I t  was further deci ded to use a standard 20 foot compos i te l ength to 
reduce the effects of erratical l y  h i gh assays near ore/waste contacts . 
When a dri l l  hole i·ntersects l ess than 20 feet of the s ul fide hori zon on a 
bench , the composite cal cul ation wi l l  use the average grade from the bench 
bel qw or above to make a ful l 20 foot composite .  Thi s  technique i s  simi l ar 
to the di p projection method of previ ous model s .  

The thi rd problem concerns the technique used by the programs to incorporate 
geol ogic control into the grade interpol ation . The present programs use 
dri l l  hol e geol ogy composi tes for this and we wish to use b l ock geol ogy. 

· MINTEC wi l l  a l ter thei r  programs to sati sfy thi s condi tion .  

At .the end of the month . M.  D .  Hampton l eft the. project and Vivian Schmi dt 
was hired as  a temporary secretary to code and keypunch bl ock geol ogy. 

D. Hanson 
Expl oration Geol ogi st 

DH/nun 
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Cyprus Anvil Mini/ ' Sorporation 

To 
D.  Gregoi re 

From J .  W. Mustard 

I 
lntero """ce Correspondence I 

Date 
Apri 1 30 , 1 979 

Subject SMALL FARO COMPUTER MODEL - PROGRESS REPORT 

Duri ng the first hal f of Apri l , time was mai nly devoted to the preparati on 
of geol ogi c bench plans from compl eted cross sectional interpretati on .  
Assay data and bl ock geol ogy fi l es were created during the l atter hal f nf 
the month. 

Drafted copies of the geologic bench pl ans were compl eted from 3990 to 3770 
on 20 foot el evati ons . These are now on fi l e  i n  the Engi neering offi ce , as 
are the penci l led cross sectional i nterpretations . 

Al l assay and bl ock geol ogy data were entered on the l ocal termi nal for 
storage on CSC hardware . Local entry proved i nval uable  si nce pri ori ty was 
establ i shed under direct control . In addi tion , each record entry was 
checked to ensure that no errors were made . 

Duri ng May , a fi rst generation model wi l l  be compl eted , wi.th a v iew to 
compl ete s chedul ing by the end of May . 

A di stance wei ghting technique with i n  an el l i pti cal search. pattern for .grade 
i nterpol ati on wi l l  be used on the first generation model . The dimension's 
of the e l l i pse wi l l  be s uch that not less than 4 borehol es affect · the grade 
in any 1 b l ock , except near the s ul fide margi n s .  

Wh i l e  the above technique does not al l ow for any estimate of the. e.rrors of 
estimation nor does i t  necessari ly mi nimi ze the errors of estimation , i t  
has worked i n  a modified form i n  the Large Faro Deposit.  

The method of i nterpol ation by el l i pti cal smooth i ng appears to be  satis­
factory in al l cases except i n  areas of external contact (ore/waste )_ .  Here 
the geol ogi cal boundary can be s uch that a portion of the ore bench wi l l  
actual ly be waste at any given economi c cut-off grade . A method whereby 
th i s  "waste" i s  accounted for i s  a necessary part of any grade i nter­
pol ation technique .  

JWM/mm 
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J .  W. Mustard 
�ifnMine Geol ogi st 
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. ·CYPRUS ANVIL MINING CORPORATION INTEROFFICE CORRESPONDENCE 

To D .  Grego i re cc R .  Visagie R.  Buckl ey 

From R .  Tol bert D .  Hogan f I. Hal l 

Date September 1 2 ,  1 984 

Subject Compari son of F-4 Model Reserves wi th Dome Hand Calcul ated 
Reserves for Faro 

S ince the F-4 reserve model l i ng i s  only hal f  compl ete (x�sections 1 24+22 
to 1 34+47) i t  has not been poss i b l e  to compare reserves i n  the F-3 model 
wi th those deri ved i n  the F-4 model . 

I t  i s  possi bl e ,  however,  to compare the F-4 model and the Dome hand cal cu l ated 
reserves for x-sections 1 24+22 to 1 35+54. 

The Mi nabl e Reserves outl i ned below are di rectly compari able  taking i nto account 
thei r di fferent i nterpol ation method s .  

To enabl e the Geol ogical Reserves to b e  compa ri b l e ,  the Dome hand ca l cul ated 
reserves for. x-secti ons 1 34+47 and 1 3 5+54 were added to the F-4 reserves cover­
ing. x-secti ons 1 24+22 to 1 33+00 . 

Resul ts 

Model 
F4 + ( D .  H .  C . )  
Dome H . C .  
*Vari ance % 

Model 
F4 
Dome H . C .  
*Vari ance % 

*Vari ance % = 

Gee 1 Q_gi ca l_Reserve� il 24+2� to _1 35+5.1_) _ 

Tonnes Pb % Zn % 
1 3 , 768 , 695 3."2 5.0 
1 2 , 746,023 3 . 1 8  5 . 1 2  

-7 .4 0 +2 . 4  

Mi nabl� Re�erves_(]_24+22_t.Q_ ]_33+001 
Tonnes Pb % 

9 , 980 ,457 3:"1 
9 , 1 3 1 , 432 3 . 09 

-8 . 5  0 

Dome H . C .  - F4 x l OO F4 

Zn % 
4.9 
4 . 91 

0 

. . ./2  

Ag g/mt 
41 . 9  
42 . 1  

0 

Ag g/mt 
40 . 5  
40 . 93 
+1 
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The fol l owing i s  a compari son between the .f3 model and the Dome hand cal cu l ated 
Mi nab l e  Reserves for the same vol ume ( 1 1 8+00 to 1 33+00) : 

Model 
F-3 
Dome H . C .  
**Vari ance % 

**Vari ance % = 

_ Mi nabl� Reserves_(ll 8+00_t.Q_ l3.�.+00l _ 

Tonnes (000 , 000) Pb % 
26 . 4  2.9 
22 . 7  3 . 1 7  

- 14  +9 . 3  

Dome �3c . - F3 x 1 00 

Zn % 
4.3 
4 . 87 

+1 3 

Ag g/mt 
36 . 0  
40 . 8  

+1 3 . 4  

A compari son between the F3 and the F4 model s wi th i n  the NA , OA, and PA phases 
( R .  Tol be rt ,  October 1 983) shows the fol l owi ng variances : 

***Vari ance % 
Tonnes 

- 1 0  
***Vari ance % = F4 - F3 x 1 00 F3 

Pb % 
+5 

Zn % 
+8 

Ag . g/mt 
+ 1 

A revi ew of the Faro Zone 3 by Simpson et al . i n  May 1 983 compared the reserves 
from the F3 model wi th thei r hand cal cul ated reserves ( unfortunately  at 3% 
and 5% Pb + Zn cutoff) i n  the NA, OA , and PA phase vol umes . Thei r resu l ts showed 
an i ncrease  i n  grade and a decrease i n  tonnage . The decrease i n  tonnage ranged 
from -27% (at 3% cutoff) to -8% ( at 5% cutoff) . I t  i s  estimated that the vari ance 
between the F3 model tonnage and the Exploration hand cal cu l ation wou l d  be i n  
the same order o f  mangi tude a s  the F3/Dome hand cal cu l ation , i . e .  i n  the order of 
- 14% .  

Di scussion  

The Dome hand calcul ation and the F4 model s how the closest correlation . The 
di fference i n  tonnage can be expl ai ned due to the difference i n  i nterpol ation 
method . One mi ght expect, s i nce there i s  more deta j l  i n  the F-4 model , that 
i t  woul d be correct . I f  th i s  i s  assumed to be the case then it i s  possi b l e  to 
deri ve an antici pated F-4 tonnage and grades for the whole  depos i t .  Thi s  wou l d  
b e  a tonnage 8 . 5% hi gher than the Dome hand cal cul atj on wi th grades the same as  
the Dome hand ca 1 cul  ati on  as  fal l ows : 

F-4 ( anti ci pated) 
Tonnes 

24 . 6  
Pb % 
3 .  1 8  

Zn % 
5 .  1 2  

Ag g/mt 
42 . 1  

Exami n i ng the total metal content the fol l owing vari ance between Dome H . C .  and 
F3 and between F4 ( anti ci pated) and F3 can be made as fol l ows : 

. /3 
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Model 
F3 
Dome H . C .  
F4 ( anti ci pated) 

Variance % :  

Tonnes ( 000 ,000) 
26 .4  
22 . 7  
24 . 6  

Dome H . C .  - F3 x 1 00 
F3 - 14% 

Vari ance % :  
F4 (ant) - F3 x 1 00 

F3 - 6 . 8% 

-3-

Pb Tonnes 
765 , 600 
7 1 9 , 600 
779 . 800 

- 6 . 4% 

+ 1 .9%  

September 1 2 ,  1 984 

Zn Tonnes 
1 , 1 35 , 200 
1 , 1 05 ,500 
1 , 1 98 , 000 

- 2 . 3% 

+ 5 . 5% 

Ag Tonnes 
950 . 4  
926 . 2  

1 003 . 7  

- 2 . 5% 

+ 5 . 6% 

The val ue of the above total metal content ( i n  the ground) for si l ver , l ead and 
zi nc only i s  as  fol l ows : 

Val ue * Di fference to F3* 
Model ( C$ Bi l l ion)  Vari ance to F3 ( C$ 000 , 000) 
F3 2 . 21 9  
F4 ( antici pated) 2 . 328 +4 . 9% + 1 09 
Dome H . C .  2 . 1 48 -3 . 2% - 71 

*Si l ver u . s .  $1 0/oz 
Lead u . s .  $0 . 25/l b .  
Zinc u . s .  $0 . 40/l b .  
C$1 . 00 = u . s .  $0 . 76 

It i s  poi nted out here that the above di scussion is .  simply an indi cator of the 
possible  discrepancy that may be anti ci pated between the F3 model and the F4 
model once i t  i s  compl eted . 

S i nce : 
1 .  there may be di fferences , in  the unmodel l ed vol ume rema 1 n 1 ng (x-sections 

1 1 8+00 to 1 23+00) , between the Dome hand cal cul ated reserve and the to be 
completed F4 model that are not readi l y  apparent:  

2 .  new 1 984 dri l l  assay resul ts have to be i ncl uded i n  the new F4 model ; 

the above di scussion shou l d  be vi ewed with due di screti on .  

Cl early if  the above F4 ( antici pated) reserve were to be real then the effect, 
i f  the same ore tonnage throughput to the mi l l  were mai ntai ned as in the F3 based 
pl ans , wou l d  be to depl ete the reserves sooner . Thi s wou l d  require sooner start 
up in the Van9orda Pl ateau . 

' •. ·  
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If the same concentrate tonnage output were to be mai ntai ned , as i n  the F3 
based pl ans , then s i nce the F4 ( anti ci pated } grades are hi gher the ore tonnage 
throughput to . the mi 1 1  would have to be reduced . 

S ummary 

1 .  Compari ng the F4. model with the Dome hand ca l cu l ation for ha l f  of the Faro 
depos i t  shows excel l ent correl a ti on between grades and a reasonab l e  correl ation 
between tonnages of the two methods i n  both the Geol ogi cal and Mina b l e  
Reserves . 

· 

2 .  Compari ng the F3 model wi th the Dome hand cal cu l ation of the Mi nab l e  Reserve 
for al l the Faro deposit  s hows a decrease in tonnage from the F3 to the Dome 
h and cal cu l ation and an i ncrease i n  grade.  

3 .  Vari ous  other compari sons. a lso  suggest that the F3 model overestimated the 
tonnage and underestimated the grades . 

4 .  An antici pated reserve from the F4 model may conta i n  l es s  ore but a t  a h i g her 
grade . 

5 .  I f  the F4 ( anti ci pated } reserve were val i d  then th i s  wou l d  affect mi l l ing  
and  mini.ng rates as wel l as start up dates on  the Vangorda Pl ateau . 

Recommendations 

1 .  Once the 1 9 84 dri l l  l ogs and assays have been entered to the database an 
updated rev i sion of the Dome hand cal cul ated reserve shou l d  be carried out . 

2 .  The F4 model l ing shou l d  be  compl eted as  soon as poss i b l e ,  on schedu l e .  To 
th i s  end i t  i s  imperati ve that the computer handl i ng ( be i t  Mi ntec or a 
' s tandal one ' system ) be avai l ab l e  by the end of December 1 984 . 

Rob i n  S .  To l bert 

RST/DBC 


