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CURRENT RESERVES “ P I Clarke,

The reeerve eetimatee ueed tor mine planning in thie evaluation is

taken irom a Cyprue finvil Mining Corporation (CQMC) created computer
model of the deposit. An analyeie of the data available and.the

time allocated tor thie report Showed that the last reserve

eetimatee {or uee were thoee derived from a ‘Twfi’ model. Thie ie a

change from the ‘FmE: reeerve eetimatee that the previoue reports by

Pincockg Allen and Holt have ueed.

The lateet CAME model ‘Fw4’ has been conetructed for approximately

only the northern half of the remaining reeervee and is therefore

not possible to uee. (Partial use oi thie model would have involved

coneiderable complexity in eetimating reeervee and it has thereiore

not been ueed at all other than in a comparative capacity.)

The only other model available 15 a ‘hard calculated’ eection model

created by Dome“

The available modele and their major attributee are:

F~3= Computer block model; complete remaining reeervee, latest

drilling included 1981; no geological control on

interpolation; ueed by-P.Q.Hn

Two: Computer block model; complete remaining reserves; latest

drilling included 1981; geological control on interpolation;

improvement on F—3 model.

F~4n Computer block model; only eouthern half of remaining

reeervee; lateet drilling included 1982; geological control

on interpolation; euperior modeling technique to Fmfl and T~3.

n

DUNE: ‘Hafd calculated’ Section model; complete remaining reeervee;

lateet drilling included 1984; geological control on

interpolation,

The main reaeon tor ueing the TwE model ie that it ie the only

computer block model of the complete remaining reeervee with

geological control on the interpolation proceee,

The Dome model was not ueed partly because it is a section model and

partly becauee no reeerve, inventory is available by rock type and

grade? by bencha by mining phase"

The main dieadvantage in the uee of the T~3 model ie that it doee

not include the 1982, 1?83 and 1?84 drilling data. (The T-E model

is baeed on the eame geological interpolation and data as the Fwfi).

Given the time irame for this evaluation the T*3 reserve estimates

are generally the beet ueable data and is considered to be

reaeonaole to uee for this evaluation.

The in~eite eetimatee tor the Faro mine are listed on Table____n

The reeerve eetimatee adjusted for dilution loeeee and other factore

to quote as mill Feed are lieted on Table
M

.



TABLE

CYPRUS QNVIL FQRU MINE

IN“SITU ORE RESERVES

Tonnage ZPb ZZn fig g/MT

Gealogical Reaerves 33.000 3.0 4.6 36.0

4.0% cut”u¥¥ Pb+2n

(F~3)

Open-pit 23,824 3.1 4.6 38.0

Minable reserveg

4.0% cutmo¥+ Pb+2n

(TmS)

(A I'-JOpenmpit 17,223 42.0

Minable regarves

&.OZ cutwoff Pb+2n

(TWE)

Stockpilea
Oxide 1,3&3 2.9

CFSP (Crusher §eed3 22 2.2

37.6

33. C3|_.}

.b

H

\J

41.7U! HTotal 0% 6.02 cutwoff 18,507 3_4

Minable reserves and stockpiles

Minable reserveg quated in the evaluation do not include material

under the main pit ramp and the narth—east wall. This amounta to

approximately 3~4 milliun tanneg Di 8% lead plug zinc.



TABLE

CYPRUS QNVIL FQRD MINE

MILL FEED DRE RESERVES

Tonnage ZPb ZZn fig ngT
DMT 000’s

Upenwpit
Minable reeervea

4.0x cut—o¥+ Pb+2n 23,824 2.? 4.4 36.2

(“SK oFf gradee) (239782) (2.?) (4.4) (35.3)

(T~E)

Openwpit
Minable reserves

6.0% cut~o++ Pb+Zn 17,222 3.3 4.9 39.9

(—52 of? gradee) (17,178) 3.4) (4.?) (40,1)

(T~3)

Stockpilefi
Oxide 1¢36E 3.? 4.7 37.5

CFSP 22 2,2 3.8 33.0

Total of é.02 cutwoff 18,é07 3“? 4.? 3 .?

Minable reeervee and

etockpilee

UNDERGROUND RESERVE PUTENTIQL

The weetern portion 0% the remaining reserven dipe out of the

open~pit limite and becomee unrecoverable by surface mining due to a

high etrioping ratio.

Thie material 15 approximately 2 million metric tonnes and is quite

high grade at 13x combined lead plus zinc and 71 g/tonne eilver.

A feaeibility etudy would be required to investigate this potential
further" Thie reeerve could be recovered by underground mining

using a decline from the open~pit.
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METHOD BF CQLCULQTIUN

Model T~3 Calculation Method

The drilling grid over the Faro deposit rotated 45° to NorthrSouth

with eection lines 140 feet directions of the orehody. Diamond

drill hole (DDH) epacing variee over the depoeit from a cloee of 140

feet to a maximum of 280 feet.

Many drill holee have been surveyed with a SperrywSun single ehot

camera to determine their down hole patheu Recovery in the

mineralized zone averagee around Q52. Loge have been made of

lithology and structure and split core eamplee taken of an average,

5 feet in length.

The geological interpolation on which the TwE model ie based is not

the latest geological interpolation of the deposit. CAME has been

working on this and has re—logged eome eectione in detail and

incorporated them into the latest F*4 model” Not all DDH’S have

been able to be logged at thie time and F~4 ie incomplete e0

requiring the T~3 model to be ueed. The DDH coverage over the

depoeit 15 Such that the T-E geological interpolation should be

eubetantially adequate for the evaluation.

The T—3 model carries eix different ore rock types respective

etatietically determined average deneitiee. Drill hole data ie

composited over 26 foot bench intervale ueing emaple length and

density weighting. DDH compositee are aeeigned predominant geology
codee.

The interpolation method ueed ie an elliptical ? dietance squared
method requiring matching of DDH compoeite geology codee to the

blocke geology codeeu The block size carried in the model is 50

feet by 50 feet by 20 feet high. For those blocks not assigned a

grade in interpolation in the first paee because no matching geology
codes were located, a record paee is made with relaxed matching
rulee in order to assign them gradee.

This overall proceee givee a reaeonably realistic assignment of

grade according to ore type and ie a definate improvementvover the

F-3 modeling proceeee. (the F~4 interpolation method is a further

improvement on the TmE model).

Zn general the T*3 model at this time provides the meet

comprehensive eetimatee of the remaining reservee. Grade estimates

from the FmE and TmE models are normally reduced by 5% of their

value by CfiMC to compensate for hietorically determined differences

between model predicated gradee and actual production mill feed.



Compariadn 0+ thg T~3 and Fw3 Mddglg

Cmmpariadn of model reserve estimates t0 past production data are

generally the best methoda 0% efitimating the reliability of madelg.

Sinca past productive data hag Dnly been compared to the FfiE madal

it wag necmssary t0 compare the T~E t0 the F~3.

TE/FE Cmmpariann

Up9n~pit Minable reaerveg

$.0Z cut~0¥f Pb+ZN

Tannage ZPb XZn Ag g/HT Pb+2n Hetal

DMT 000
'

5 >4 103

F1 15,é41 3.46 5.17 45.9 8.63 1349.8

F*3 18,44S%1 3.3 4.8 39.8 8.1 1494.G

(max off grade)(18,571)

Tmfi 17,222*2
'

3.3 4.? 39.9 .2 1412.2

(*52 ofi grade)(17.785)

ZVariance

(IfijFE X 100 ~7 0 +2 0

F3

*1 The F~3 estimate doea ndt include I125,QQQ DMT 0% ‘unknawn’

tunnage.

fi? The T—E estimate does not include EéflgmflQ DHT of ‘unknown’

tonnage.

‘Unkndwn’ tunnage refera to tamnage gadlmgically interpolated to

Sulphida bearng but mat aasignad gradea in interpolation.



TE/FE Compariamn

4,02 cut—oft Pb+Zn

Tonnage ZPb ZZn fig gXMT Pb+2n Metal

DMT 000’s * X103

FI 21,936 3.0Q 4.53 39.2 7.53 1651.8

~11Z to F3

(“fix of? grade) 25,373%3 Eu? 4n4 3&g4 7.3 1852.2
'

-b to F3

T—E 23,834%4 E. 4.4 36.2 7.3 1?39.2

(“52 Gf§ gradea)

Z Variance —b O O O 0

F3 v5 T—E

(Ifizfii x 100)

%3 The F—E eatimate duea not include 12&EQOQ DMT 0% ‘unknmwn’

tonnage.

%4 The T~3 eatimate does fiDt include 563,003 DMT of ‘unkhawn'

tonnage.

In general the T~3 madel estimates lower tannage with aimilar or

slightly higher gradea.



Cmmpariewn of the F~3 Model with Fast Production

The Following comparieon ie between the F—3 model and past

preduction {or 1980 and 1981 which wag mainly {rem the Zone 2

deposit. The Zone 2 depoeit was an the margin of the main depoeit
end generally thinner in nature. Therefore while it ie in Some

reepecte ditferent t0 the main deposit it nevertheless represente
the majerity 0% pruduction source far the th year peried to

shutdown.

Medel F-3/1981 Productimn Comparison

Tonnage ZPb ZZn Ag g/MT

F—E 2931 3.0 5.1 35.1

(unadjueted)

Blaethelee E?47 3.0 4.8 40.3

(EH)

Metallurgical 2703 2.? 4.9 34.3

Balance
'

(MB)

Z Variance +7 0' +5 ~12

F~3 vs EH

(E;§
~ EH X 100)

BH

x Variance +8 +3' +4 +2

Fm3 VS MB

(Eiéigmflfl X 1003

MB

p.

Bourcee of production for 1981 were from Zane J until May and tram

the main depoeit for the remainder Of the year.



Tanage ZPb XZn Ag g/MT
DMT 000’s

FwE 3096 3.0 4.6 43.7

(unadjueted)

Blaetholee 3043 2.9 4.4 44.2

(EH)

Metallurgical 2825 3.0 4.5 Eufi

Balance

(MB)

2 Variance +2 +3 +4 —1

FeE ve EH

(E;§_: EH X 100)

RH

Z Variance +10 0 +2 +3

F3 ve MB

(Ein;_~fl§ X 100)

MB

Sburce of production {or 1980 wee mainly from Zone 2.

The F~3 production campariebh ehbwe that:

1.) The Fa3 tended to overpredict tonnage.

2") The unadjueted F~3 grades tended to be higher than blasthole

F~3

them

and metallurgical balance gradee.(During 1980 and 1981

grade eetimatee were reduced by 52 by CQMC before quoting
ae mill {eedu)

Taking the TmE vereue F~3 compariebh and putting that againet the

F—3 vereue productidn camparieon indicatee that:

1.) The T~3 predicts leee tonnage than the F~3 by an ambuht the

production campariebne ShDN ae being relatively correct.

2“) The Twfi gradee are slightly above the F-3 gradee. If the T*3

gradee being elightly higher were reduced by 5% (as the FME

gradee were) they would campare quite well to previbue

production comparieane of the metallurgical balance gradee.



(Undiluted in~5itu blaethole grade eatimatee are normally

higher than metallurgical balance grades which are normally the

beat estimate of mill feed grades having been derived tram many

eamplee taken in the mill).

Thie indicatee that the TWS model should not be in much error.

Comparison 0% T—S Blaethole Grades in Zone I

Q comparison wae made between the T—E model and an area of 450’ by
400' on three benches of eulphide mineralization in the part oi the

main deposit already mined.

This area coneieted mainly at maeeive sulphide mineralization and

minorly 0% quart: aulphide mineralization. Blaetholee were overlaid

an the block grid deed for the model, and blaethole gradee within a

block were combined to estimate the grade ior that block“ Blocka

were then totalled and compared to the Tmfi model estimate for the

eame volume" Thie wae done for a 4.0% Pb+2n cut~of¥ and a énOZ.

The tonnage iactore deed to eetimate the blaethole tonnage were

taken irom etatietically derived factore used in the F~3 and T—E

models“ Thie comparison 1e then primarily a grade comparison of

in—eitu grades and not a tonnage compariaon.

Inmeitu T~3/Blaethole Grade Camparieon Zone 1

4.02 cut*o#€ Pb+Zn

Tonnage ZPb ZZn fig gIHT
DMT 000 e

T~3 1,273 2.66 4.4? ~

(unadjusted)

Elaatholea 19251 2.a4 4.ES ~

(EH)

Z Variance +1 +1 +3 -

T~3 v5 EH

<::3
w EH x 100)



6.0% cut-off Pb+Zn

Tonnage ZPb ZZn Ag g/MT
DMT QQQ’a

T~3 957 2.92 4.75 ~

(unadjuated)

Blagtholeg 914 2.99 4.89 —

(EH)

Z Variance +5 ~2 ~3 —

T~3 v5 BH

(T~3 ~mflfl X100)

EH

Thia compariaon Showa that the Model TmE grades compare very well

with the blasthole calculation gradea. Thio indicateo that the T~32

grades are near correct and only need to he reduced to make

allowance for mining dilution etc” beTore quoting a5 mill teed"

Comoarioon of F~4 and T~3

The following compariaon 1% between the T-E and F~4 modola (tho Fw4

having 1982 drilling included) for the total of the oarlior aouth to

north NA, 09, Pfi phases at 4.0K cut~o++ PB+Znu The F—4 model is

constructed with improved geological interpretation and modeling

technique over that used for the T~3. The 1982 drilling program

consioted of E4 DDH’S.

F—4/T~E Comoariaon Phqggg N91 0%. PA

4.0% cutMfo Ph+2n

Tonnage ZPB ZZn QB g/MT
DMT (DOC)

’

E

Fm4 3940 2.7 4~4 35.4

(+52 off grades)

ng 3945 2.6 4.1 33.

(~52 oFf grades)

2 Variance 0 +4 +7 +5

T's VS F...4

(FM4 “HTTE X 100)

T-—._;x



The Fw4 model eetimatee eimilar tonnage but at higher grades. This

could be due to a combination of the additional 1982 drilling data,
revised geological interpretation and different modelling technique.
The modelling technique used by the Fw4 would probably estimate

higher gradee than that in the T~3.

The 1983 drilling program was mainly carried out in an area to the

west of the open—pit to estimate future underground potential in

that area. while the 1983 program consisted of 22 DDH 5 it should

not generally affect the open—pit reserves.

Compareion of Dome Section Model Before and After

The 1984 drilling consisted of 28 DDH’e.

Dome Model Before and After 1984 Drillino

Minable Reeervee 4.02 cutwoff Pb+Zn

Tonnage ZPb ZZn Ag g/MT.
DMT 000’s

Dome Model 22,?38 3.2 4.9 40.8

Before 1984 drilling
(DB)

(unadjusted)

I}: 41.313 ~48Dome Model 22.610
After 1984 drilling

(DR)

(unadjusted)

Z Variance —1 O Q
‘

+1

(DA w

DH X100)

DE

Based on thie information the 1984 drilling indicates a slight
decrease in tonnage with Similar overall gradee.



Campariamn 0+ T~3 to Latqgt Dome Sgctiwn Model

T*3fDome 1984 Mmdal

Tonnage ZPb ZZn Ag ngT
DMT 000’s

Twfi 23,824 3.09 4.50 38.05

(unadjustad)

Dame (D) 22,610 3.1a 4.?3 41.3

(unadjugted)

Z Variance —5 +2 +7 +9

D vs FwE

(D " T-3 X 100)

The Dome model there¥ore indicateg a dacrease in tonnage and an

increaae in gradegu



To recap the following points that have been Shown in thie section:

1.) The F—E model tended to overpredict tonnage.

M. The Fwfi unadjusted grades tended to eetimate higher gradee than

production metallurgical balance grades.

3.) The TwE moddel estimates lower tonnage than the F-3 with

eimilar or elightly higher grades.

4.) li the TeE tonnage estimates are not adjusted and the grades
are reduced by 5% before quoting ae mill feed the T~3 estimates

would compare well relative to F~3 comparieone with previoue
production.

5.) The T~3 grades compare well to blaethole calculated grades for

an area already mined in the main depoeit.

b.) The Fw4 model with 1982 drilling indicatee no eigniiicant
change in tonnage but indicates higher grades. This 1e due at

leaet in part to a revieed modeling technique.

7.) The 1983 drilling wae generally done to the west of the

open—pit and $0 doee not affect its reeervee.

8.) The 1984 drilling indicates a Slight decreaee in tonnage with

no_eignificant changee in overall gradee.

9.} The Dome eection model with all drilling included indicates a

decreaee in tonnage relative to the T—E and increaee in gradee.

Of particular note is that the F~4 and Dome models indicate eimilar

or leee tonnage relative to the T~3 and an increase in gradee.
These modele euggeet then that there is a potential for gradee to be

higher than estimated by the TeE model.

fl comparison of the F~4 and Dome models to blaethole data would be

worthwhile to better eetablieh their figures. Meanwhile at least,
the T_3 model seeme to be the most acceptable model for uee in this

evaluation.


