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1.0 EXECUTIVE SUMMARY

Under the following mine plan, known as case 'VP 1-5',
Faro mine operations, supplemented by production from
the Vangorda Plateau, will continue well into 1999.

During that time, over 300 wmillion tonnes of waste and
52 million tonnes of ore will be mined to produce 5.8
million tonnes of concentrate at a cost of $250.46 per

tonne.

The cost and production summary is presented in Table
1-1.




Case WP I-5
Cost and Production Suasary

B7-04-01 teo
B7-12-31 1588 1982 1990 1991 1992 1993 1994 1995 1994 1997 1998 1999 2000 Tatal
Ained
Total Waste 18,111,327 72,729,466 28,335,255 727,819,102 40,703,489 14,801,883 133,482,098 35,193,404 32B,168,8%1 34,774,571 3,271 .B&% 311,393,355
Total Ore 4,153,825 7,398,604 4,338,515 5,044,338 4,914,107 7,774,911 421,250 3,838,001 5,679,132 4 481,735 1,434,995 51,897,413
Strip Ratio 4.3 3.07 6.53 )] 5.89 LIA 53.89 - 12 4.95 B.z4 1.98 5.00
Mill Feed
Tonnes 3,939,950 4,759,889 4,897,300 4,034,269 A 314751 4 U4TH 4,479,270 4,015,000 4,015,000 4,015,000 4,011,486 4,957,529 1,282,771 52,437,147
1Pk ¢+ In 8,23 1.99 .23 B.58 LAy 7.4 7.59 9.1 .47 8.66 7.1 £.05 5.04 7.42
Eancentrate
Lead Con Tonnes 153,169 194,584 181,95 240,010 163,137 145,457 137,150 188,772 187.138 179,202 137121 90,348 3,261 2,052,543
Linc Con Tonnes 271,52 338,412 308,270 282454 300,798 310,281 IS 353,848 374,395 340,133 256,509 168,732 33,169 3,734,840
; ' Total Toones 424,691 533,198 490,224 522,484 453,935 454,758 301,254 42,420 363,332 319,357 403,829 259,280 Bb,430 1] 5,789,383
. . Tost
! ! Capital 12,928,250 17,130,000 7,520,000 16,435,000 18,935,000 11,763,000 12,270,000 21,303,000 12,195,000 3,005,000 3,000,000 11,000,000 10,000,000 10,000,000 167,738,250
t Dperating 81,176,250 111,735,500 107,773,278 107,705,437 120,454,477 117,592,568 108,933,358 117,215,438 117,425,126 122,775,723 82,260,138 70,425,359 14,589,152 1,282,082, 200
Total Cost 94,104,500 120,865,500 115,393,278 124,340,437 139,309,477 129,357,568 121,153,156 138,720,438 129,420,125 125,780,723 85,260,138 B1,425,559 26,589,152 10,000,000 1,450,000,450
Per Tonne {ancentrate 221.58 232.9% 235.3% 231.99 199.14 783.21 .70 293,63 230,01 242.1% H1.23 404 307.864 250.46

Table 1 - 1




2.0 INTRODUCTION OF TERMS OF REFERENCE

Curragh Resources has successfully reactivated the
Cyprus Anvil lead-zinc-silver mine 1located at Faro,
Yukon. Mining operations commenced in Januéry 1986, and
milling of the ore began in June of that year.

The mine produces two concentrate products: lead, which
also includes payable quantities of silver and gold, and
zinc. The concentrate is hauled via road to Skagway,
Alaska, where it 1is 1loaded on ships for markets in
Europe and Asia.

Curragh Resources owns the rights to several additional
orebodies in the Faro area. These deposits, located
sufficiently close to the Faro concentrator, offer the
opportunity to extend the life of the Faro operations.

Considerable engineering work has been done by the
former owners, Cyprus Anvil Mining Corporation and Kerr
Addison Mines, in assessing the Grum and Vangorda
deposits, located on the Vangorda Plateau. Included in

the studies were:

~ An assessment of ore transportation
alternatives

- Metallurgical testing of the ores

- Extensive exploration drilling and geological
interpretation

- Preliminary mine plans

- Environmental baseline studies

Also, major renovations to the Faro concentrator were

made in anticipation of finer grind requirements.




During 1986 the above work was reviewed and incorporated
into a mine plan for the Grum and Vangorda pits, and the
completed report, known as case "VP 1-1" was released in
November of 1986 for internal distribution.

The following mine plan, called case "VP 1-5" was
developed as a refinement of the VP 1-1 plan, and
includes a detailed mine plan for the Faro pit, based on
a start date of April 1, 1987. Included within the
scope of this report is the following:

1. Deposit geology

2. Metallurgical response of the ores

3. Open pit mineable reserves, pit design, and
pit planning

4. Detailed quantifying and sequencing of mining
blocks

5. Detailed sequencing of mill feed and

concentrate production

Infrastructure requirements

. Operating equipment requirements

Manpower ' '

O 00~ O

Operating and capital <costs and ©pretax

revenues

Due to limitations in time and available information,
some I1tems are not within the scope of this report.
These would include:

1. Alternate means of overburden stripping
Alternate haulage methods (waste and ore)

3. Assessment of the Champ Zone of the Grum
deposit

4. Assessment of the 1986 Faro pit drilling

program.




Additional engineering and development work is required
to both optimize the current plan and validate key
assumptions. Such work should include:

1. Geotechnical studies on overburden slope
stability and dump stability in the Vangorda
Plateau

2. Hydrogeological studies in the Vangorda
Plateau

3. Geotechnical studies on foliation surfaces
within the Vangorda and Grum pits

4. Optimization of the Grum open pit and its
stages

5. Finalization of the Vangorda Haul Road
alignment

6. Exploration drilling as required on the

Vangorda Plateau.
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3.1 District Geologyv

3.1.1 Introduction

The Anvil Range Pb-Zn-Ag District is located in the central
Yukon Territory near +the town of Faro (figure 2.1). The
district contains one of the world’s largest reserves of lead
and zinc in several deposits (figure 3.1) including the recently
re-opened Faro mine.

3.1.2 Regional Geology

The Anvil District is part of the Selwyn Basin (figure 3.2), a
large area of central Yukon where deep water shales accumulated
along the ancient North American continental margin during the
Paleozoic. The shales of the Selwyn Basin host most of Canada’s
large stratiform lead-zinc deposits, making it a metallogenic
province of world wide significance. Unlike the remainder of
the Selwyn Basin, the rocks and ores of the Anvil District are
metamorphosed thus the shales are converted to phyllites and
schists. The central part of the District in underlain by a
large granitic body that cores an enlogate dome exposing the
metamorphic sequence (Figure 3.3). The District c¢ontains
several stratiform, lead-zinc-silver bearing, pyritic, massive
sulphide deposits hosted by Cambrian metasediments on the
southwest flank of the dome. The Tintina Fault, one of the
major right lateral Cordilleran strike slip faults, passes just
south of the district (Figures 3.2 and 3.3) but is not directly
related to the ores.

3.1.3 District Stratigraphy

3.1.3.1 Introduction

The stratigraphic sequence of Anvil District ranges in age from
latest Precambrian to Permian. Two major divisions or
assemblages of strata are present. They are separated by a
poorly exposed interval of black shale of uncertain affinity
which contains late middle Devonian limestone lenses
(Tempelman-Kluit, 1872}.

The lower division ranges in age from late Precambrian to
perhaps Early Silurian. It is approximately 5 km thick and
divisible into three major mappable units (fig.3.4). From the
base these are non-calcareous metapelite of Mt. Mye formation,
calcareous metapelite of Vangorda formation and basalt and black
phyllite of Menzie Creek formation. Established formal
stratigraphic nomenclature does not apply directly to this area
but the rocks are very similar to those of Kechika Group
(Gordey, 1981) south of the distriet in Pelly Mountains. The
lead zinc deposits occur within a restricted portion of the
lower division. '
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MAPPABLE SUBDIVISIONS
OF THE LOWER DIVISION OF ANVIL RANGE
g CORRELATIVE UNITS
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Figure 3.4 Diagramatic stratigraphic section of the lower Paleozoic
of Anvil Range showing the ore deposits in relation to stratigraphy.
Note that the bulk of the metavolcanics or metabasites are younger
than the ore deposits but that the deposits are approximately
coincident with the first appearance of substantial mafic igneous
material in the section. Note also the anomalous thickness of
carbonaceous rocks near the ore deposit trend.




The upper division includes rocks ranging in age from Devonian
to Permian,. In contrast to the lower division, +the upper
division is characteristically cherty and conspicuously coarsely
clastic. All or part of the upper division may be allochthonous
with respect to the lower. The upper division 1is host to
stratiform barite deposits and to a number of interesting
geclogic problems beyond the scope of this summary.

3.1.3.2 The Lower Division

3.1.3.2.1 Mt. Mye formation

The Mt. Mye formation varies from non-calcareous,
biotite~muscovite schist to non-calcareous, weakly carbonaceous,
light to medium gray muscovite-chlorite phyllites with lesser,
interlayed, black graphitic phyllite, marble, calc-silicate
rhyllite or schist, metabasite and psammitic schist. At Faro
the formation is dominated by schistose variants of these rock
types. The formation is at least 2 kilometers +thick, its base
is not exposed in the district.

The upper portion of the formation is very similar to the buff
weathering mudstone and blue-grey mudstone units described by
Gordey (1978) +to the east near Howards Pass and to unit 8A of
Blusson (1966) near Cantung. Correlation with these units would
imply the top of the formation is lower Cambrian or possibly
middle Cambrian. Parts of the Mt. Mye also resemble rocks
underlying those presumed correlative units locally, implying
the Mt. Mye probably includes rocks as old as Hadrynian.

3.1.3.2.2 Vangorda formation

The Vangorda formation is characterized by light to medium-gray,
calcareous, phyllitic rocks made up of very thin (0.1-2 cm)
interlayers of a) medium grey, non-calcareous, weakly
carbonceous, muscovite-chlorite pelite and b) light grey,
generally calcareous guartz + calcite + dolomite siltstone. In
areas of more intense metamorphism, such as near the Faro
deposit, the calcareous phyllite is altered to a harder, banded,
green, purplish brown and creme coloured calc-silicate. Other
rock +types interbedded with the calcareous phyllite include
metabasite and meta-tuffs, graphitic phyllite, and phyllitic
limestone.

Most metabasite bodies are medium-grained and equigranular, thus
they may have been sills; however, locally amygdaloidal margins
and a common association with thin bedded, tuffacecous rocks
suggests at least some were flows. Whole rock compositional
data shows that the metabasites are all of basaltic composition.
The bodies range from 1 to 100 meters in thickness and are up to
several kilometers in length.

The Vangorda formation varies between 0.5 and 2 kilometers in
apparent thickness with basic igneous rocks comprising
approximately 15% of the section. The formation becomes more




calcareous up section, paralleling an increase in metabasaltic
units. A major carbonaceous member occurs at the base of the
formation. '

The Vangorda formation is lithologically similar to, though more
argillaceous than, Rabbitkettle Formation seen +to the east
{(Gordey, 1978, Gabrielse et al., 1973). Based on this
correlation the Vangorda formation may range in age from middle
or upper Cambrian through lower Ordovician.

3.1.3.2.3 Menzie Creek formation

The Menzie Creek formation is & unit of basaltic metavolcanic
rocks consisting of pillowed and massive flows with comparable
amounts of massive, coarse, monolithic breccias and lesser,
thin-bedded +tuff and/or volcanic sandstone and siltstone.
Carbonaceous phyllite and brown siltstone interbeds northeast of
the Anvil Batholith contain graptolites of middle Ordovician or
lower Silurian age (Tempelman-Kluit, 18972) suggesting
correlation with the widespread Road River Formation black shale
and chert to the northeast. The Menzie Creek formation varies
from zero to about 1.5 kilometers in thickness in and near the
district. It has been traced for 100 kilometers along strike
and 30 kilometers across strike, showing that it is one of the
largest of several basaltic units of its age in and around the
Selwyn Basin.

3.1.3.3 Relaticon of Stratigraphy to ore deposits

The ore deposits of Anvil District are stratiform and
stratabound to an approximately 150m thick interval straddling
the contact of the Mount Mye and Vangorda formations. The
deposits consist of one to five horizons of sulphide
mineralization stacked one above the other within this interwval.
They appear to be related to facies changes involving the basal
carbonaceous membher of the Vangorda formation.

3.1.4 Deformation, Metamorphism and Plutonism

The structural and metamorphic history of the Anvil Range is
complex and of considerable significance to the form and nature
of the ore deposits. During mid-Mesozoic, the district suffered
two periods of intense fold deformation and concurrent
metamorphism during which the gross structure of the mineral
deposits was determined.

The first deformation (Di1) produced a regional metamorphic
foliation (S1) axial oplanar te tight to isoclinal mesoscopic
folds (Fi1) in ©bedding (So). Mesoscopic early folds are rarely
preserved in the district. Northeasterly inclined to upright,
northeasterly verging megascopic folds with shallow
northwesterly or southwesterly plunging axes appear to have
formed at that time.




During the second event (D2), S1 was strongly crenulated and
ubiquitous close to tight mesoscopic folds in S1 were produced
{(figure 3.5). Some of the largest megascopic folds known to

have been formed during D2 are those at the Grum Deposit (Figure
3.8) and comparable folds in the Swim Deposit (Figure 3.12 ).
Parallel to the axial planes of these Dz folds is a crenulation
cleavage (S2) which imparts a well developed 1lithon structure
and pronounced fissility to most rocks of the district,
especially +the strongly banded phyllites of the Vangorda
formation. Fz axial planes and Sz dip shallowly, with axes
subparallel F1 axes.

Three later, less intense periods of folding and associated
faulting followed. The later events (D3 through Ds} generally
produced open folds and weak crenulations in Sz related to
broad, regional structures. An important exception to this
general rule is found in the vicinity of the Faro deposit where
the fourth event (D4) 1is quite intense. At Faro tight
mesoscopic folds are developed in nearly pervasive 82 with
appreciable mica growth along 54 (see Figure 3.7 for examples of
fourth phase affecting cutline of the Faroc deposit).

During the later stages of the fold deformation history a large
granitic body (Anvil Batheolith) was intruded into the
metamorphic sequence. Anvil Batholith ranges in composition
from granodiorite +to quartz monzonite and textures include
equigranular massive, megacrystic massive and various strongly
to weakly foliated variants. Several K/Ar ages on the granitic
rocks wyield ages of 85-100 ma {Tempelman-Kluit, 1972).
Intrusion cf the Anvil Batholith further deformed the
metamorphic sequence so that the overall structure of +the
district 1is an elongate dome cored by the Batholith (Figure
3.2). In the later stages of batholith emplacement large
extensional fault displacements occured along its margins.
These faults determine the present day limits of several of the
deposits (Figures 3.9, 3.11 and 3.12).

Metamorphism was concurrent with deformation and was most
intense during the early deformations, especially Dz .
Metamorphic facies developed range from middle amphibolite
facies +to lower greenschist facies in a 1low pressure Buchan
facies series. Metamorphic 1isograds are roughly concentric
about the Anvil Batholith. Faro, close to the Batholith (figure
3.3) is strongly metamorphosed, while deposits such as Vangorda
are less intensely metamorphosed. This difference in
metamorphism is reflected in decreased grain size, increased
degree of mineral intergrowth, and lesser iron content of
sphalerite in the less metamorphosed deposits. This has a
significant impact on metallurgical performance of Anvil
district ores.
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-Figure 3.5 Cross section through Vangorda Plateau and Grum deposit
(86 W). The Grum deposit provides the best example of the D,/D
interference pattern in the district. The deposit is Involvéd ?n a
large Z (or N) shaped D, fold refolded by S shaped D, folds. The
steeply dipping S1 crenalated by shallowly dipping S5 is typical
of the structural’'relations on the Vangorda Plateau ahere greenschist
facies rocks dominate. Post D, folds gently warp the S, foliation.
The inserts show the sequentlgl development of Grum fram a sequence
of stacked en echelon ore layers parallel to S through D, and D




3.1.5 Qre Depesits

3.1.5.1 General Description

The 1lead, zine, silver deposits of Anvil Range are of the
sediment hosted, stratiform, massive pyritic sulphide type
{Gustafson & Williams, 1981; Large, 1980) or sedex type (Carne
and Cathre, 18582). They occur as a single thick sulphide lens
with little or no interbanded metasedimentary rocks (e.g. Faro)
aor as multilayvered deposits with several thinner lenses stacked
approximately one above the other with substantial
metasedimentary or metavolcanic interlavers (e.g. Grum and Dy).
An individual mineralized layer was deposited parallel +o the
bedding of the host sediments. It consisted of an upper, often
centrally positioned, lead-zinc rich, massive sulphide facies
and a lower and peripheral, lower grade, quartzose, disseminated
sulphide facies.

These sulphide sheets, or horizons, have since been deformed
into complex fold structures. The deposits are thus elongate
parallel to the fold axes and associated lineations in the host
metasediments. The Faro deposit, which appears to be an
exception to this generalization, actually shows great internal
complexity in the geometry of high grade and waste layers.

Present day deposit lengths are generally +two to three times
widths; unfolded deposit dimensions range up to 4000 m across
their ameboid shapes. Individual sulphide horizons commonly are
10 to 40 m in thickness. The upper and lower contacts of
sulphide horizons are invariably sharp while laterally the
sulphides grade into the enclosing host rocks.

All deposits are composed of a small number of different
sulphide rock types. As noted above the suplhide rock types are
broadly divisable into massive sulphides and quartzose,
disseminated sulphides. There are pyritic, baritic, pvrrhotitic
and carbonate bearing wvariants of massive sulphide types and
carbonaceous and non-carbonaceous variants of +the quartzose
sulphide rock types. The +typical spatial distribution of these
different types is shown in figure 3.6 with great vertical
exaggeration.

The simplified arrangement of the sulphide rock types in the
horizons is important since lead-zinc grade and metallurgical
rerformance varies by ore type. The baritic massive sulphides
are always high grade, easily grindable and yeild good grade
concentrates with geood recoveries. On the other hand the lower
and distal graphitic quartzites are commonly low grade, hard and
produce lower grade concentrates or low recoveries. Other ore
types exhibit intermediate characteristics and performance.

All deposits show a variably developed, white mica-dominant,
alteration overprint in the wallrocks.




There are presently five known lead =zinc bearing mineral
deposits along a prominant curvilinear +trend on the south flank
of Anvil Arch (Figure 3.3). From northwest to southeast they
include Faro, Grum, Vangorda, Dy and Swim. Additionally two
lead-zinc deficient sulphide occurances, the SB and Sea, are
also known. Diagramatic sections through each of the major
deposits are shown in Figures 3.7 through 3.12.

3.1.5.2 Description of Sulphide Rock Types
3.1.5.2.1 Massive Pyritic Sulphides: (Unit 2B / 2F)

The massive sulphides consist of banded to homogenous, usually
weakly foliated and/or lineated, massive pyrite with lesser
sphalerite and galena. Total sulphide content is at least 60%,
generally greater than 80% and commonly nearly 100%. Gangue
consists of gquartz and/or barite and/or carbonates (calcite,
dolomite, ankerite). Accessory minerals include pyrrhotite,
chalcopyrite, magnetite, arsenopyrite and marcasite. At
amphibeolite facies metamorphic grade, this rock +type commonly
develops a buckshot porphyroblastic texture of pyrite in a
matrix of dark reddish brown to black lead-zinc sulphides. This
texture usually 1is restricted to rocks with economic lead-zinc
grades (Unit 2F). Hard, barren, massive pyrite, commonly with
disseminated, black, magnetite porphyroblasts, is widespread at
Faro particularly in the northeast part of the deposit. :

3.1.5.2.2 ritic, Massive ritic Su

The baritic sulphides (Unit 2G) are strongly and thinly banded
massive sulphide/sulphate rock consisting of pyrite, galena,
sphalerite and commonly magnetic in a gangue of off-white barite
and lesser carbonates (calcite, dolomite, ankerite and probably
barytocalcite). The amount of barite may be as high as 50%;
non-sulfidic, massive barite does not occur in the Anvil
deposits. There is a complete gradation between this and the
above facies with 10% wvisible barite by volume being the
dividing line. This facies is wusually quite high grade (10-15%
combined lead-zinc). Sphalerite is characteristically honey
coloured to reddish brown. Pyrrhotite is not commonly seen in
the baritic facies except in the Faro deposit where overall
pyrrhotite is more abundant.

3.1.5.2.3 Carbonate-bearing, Massive Pyritic Sulphides:

The carbonate bearing sulphides {(Unit 2K) are similar to massive
pyritic sulphides but contain greater than 10% carbonate
(calcite, dolomite, ankerite) either as interstitial gangue or
as coarse patches and irregular blebs. This is a minor facies
and is not known with certainty to always be an original

composition wvariant. The most common occurance of coarse
pinkish beige to tan, ankerite patches may represent
recrystallized original carbonate or re-worked

pre/syn—-metamorphic veins. This variant is generally lead-zinc
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Figure 3.6 An idealized Anvil deposit based on cross sections of
the Faro deposit. Such lateral and vertical zoning can be found in
all deposits of the district. Massive sulphides are the central and
upper lithofacies with pheripheral and lower quartzose disseminated
lithofacies.
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. Figure 3.7 Cross section 130 through the southeast end of Faro zone
- 3. The pit outline shown is the present outline (as of June 1982 at
suspension of mining). The faults are part of the Big Indian Fault

set that separated zone 2 from zone 3, they are normal faults and
cut across the section at a small angle. The triangular symbols at
the northeast end of the section indicate the "breccia cap", a large
body of post metamorphic breccia apparently formed by explosive
activity during dyke emplacement.
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Figure 3.8. Cross section 78 W through the Grum deposit. The deposit
forms a complex D,/D, interference pattern which, despite the density
of drilling, is nat et completely resclved. The faults appear to
have slip lines directed across the plane of the cross section such
that they “telescope" different deposit domains and appear not to
make good sense on an individual section, The F, closure just

beneath the overburden is confirmed on several Aensely drilled
sections to the northwest down fold plunge. ,
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Figure 3.9 A diagramatic longitudinal showing the plunge of the
Grum folded structure and the relation of the Grum deposit to the
Firth showing. Firth appears to represent slivers of Grum caught
in a large extensional fault, the Tie Fault, that separates
footwall amphibolite facies metamorphic and granitic intrusive
rocks from hangingwa!l greenschist facies

& all sulphide lithofacies
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Figure 3.11

Schematic section

through the DY deposit <’

at the same scale as
the sections of the
other deposits. This
is not one of the
best drilled sections
of the deposit but
it illustrates the
relative paucity

of information at Dy
and the difficulty
of obtaining more.
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Figure 3.12 Cross section 118 through the Swim deposit. The basal quartzose ore :f*
massive sulphides in the main horizon are divisible into an upper graphitic phyll ¥
baritic portion and a lower non baritic which is underlain locally metabasite ¢
by a thin quartzose unit thus the appearance of a reversed cycle te

is not real. The upper quartzose mineralization presumably
represents the onset of a second incomplete (on this section
at least) cycle. Displacement on the fault at the base of the
deposit does not appear to be in the plane of the section, the
resolution of this problem is a matter for furthur exploration.



poor. The variants with white interstitial gangue <can be high
grade and locally they texturally resemble the baritic sulphides

3.1.5.2.4 Pyvrrhotitic Massive Sulphides:

This rock type (Unit 2H) consists of massive, finely
crystalline, usually well foliated pyrrhotite with less than 50%
pyrite porphyroblasts and highly wvariable amounts of sphalerite

and galena. Minor chalcopyrite 1is characteristic of this
relatively copper-rich facies. Rounded +to angular, rotated,
foliated quartzite or quartz-vein clasts 2 cm or less in
diameter are typical. This is a minor facies and is not known

with certainty to be primary as some pyrite in the massive
facies may invert to pyrrhotite during regional metamorphism.
At Faro the pyrrhotitic facies is more volumetrically important
than the other deposits. Pyrrhotite rich ores are generally
much finer grained than non pyrrhotitic ores at Faro.

3.1.5.2.5 Ribbon banded, '"graphitic", pyritic guartzite:

This wunit (Unit 2A)is a dark grey to black, well banded,
sulphide-bearing quartzite (metamorphic usage). Bands are: (a)
dark grey, very fine grained carbonaceous phyllitic quartzite to
siliceous phyllite (presumed metachert) and (b) light grey,
guartz-sulphide (pyrite-sphalerite-galena) bands. These bands
are usually 2 mm to 2 cm thick. Total sulphide content of unit
2A is usually between 10 to 30% but ranges from 2% to 60%.
Pyrite is usually the dominant species but higher grade examples

have sub-equal pyrite and lead-zinc sulphides. Lead-zinc
dominant variants with little pyrite occur but are not common
unless total sulphide content is low. Strong sulphide species

differentiation between bands, such that barren pyrite bands are
adjacent to or near sphalerite or galena rich bands, occurs but
is not generally the case.

3.1.6.2.6 Pyritic quartzite:

The pyritic quartzites (Units 2B, C, D)are light to medium grey,
generally poorly handed, moderately to weakly foliated,
micaceous quartzites with highly variable lead-zinc and pyrite
contents. Pvrite contents are generally 10% +to 40% ranging

between 2 and 60%. Although there is a complete gradation from
massive to quartzose ores there is usually little problem in
separating this facies from the massive pyritic sulphides as the
vast majority of examples have less than 40% total sulphides. A
‘minor variant of this facies (unit 2B) shows low pyrite (< 5%)
content with lead-zinc sulphides predominant. Barite in major
amounts 1s uncommon in the quartose +this facies; carbonate
species are not typical but locally are abundant. Chalcopyrite,
pyrrhotite and magnetite-bearing varieties are common.
Sphalerite in the high grade examples ia characteristically a
vibrant reddish brown. At Faro the more sulphide rich variants
of this facies are well developed along the northeast edge of
zone 3. They a&are spectacularly barren but contain elevated
copper contents and are rich 1in magnetite. A similar facies is
developed at Vangorda and locally at Grum where the rocks are




also quite gold rich and more clearly in the deposit footwall.

3.1.5.3 Alteration

Both wallrocks and certain ore facies of the Anvil deposits are
overprinted by a prominent, easily recognized, light beige,
white mica dominant alteration assemblage (Units 2L and 1D4).
This overprint facies is not a depositional unit and may form as
a reaction product between wallrocks and deposit forming
hydrothermal fluids, or as a metamorphic reaction envelope
unrelated to ore forming fluids or as combination of these
processes. In the multi-layered deposits, this alteration
overprint appears discontinuous and often best developed in the
footwall of a given 1lens or deposit as a whole. At Faro, a
continuous envelope of +this 1litholeogy encloses +the entire
deposit with local (especially Zone 1) best development in the
hanging wall. The more intensely developed alteration
assemblages can cause frothing problems in the mill since they
contain talc or sericite that acts like talc

3.1.5.4 Lithologic Terminology

A consistent alphanumeric code for litholeogy for all Anvil

~ District deposits was introduced &a number of years ago to
facilitate storage of lithology data in a computerized database.
Since occasional reference to these codes is made in the
following sections a brief note of explanation is in order. The
system works on the basis of a number followed by a letter and
then a series of numbers and or symbols. The first number
refers to metamorphic grade and hence structural level: 2 means
amphibolite facies (Faro) and 4 means greenschist facies (all
other deposits). The letter refers to the major lithology as
shown in Table 3.1. The remaining letters and symbols are
modifiers as outlined in Table 3.2. Thus 4A4 is a lead-zinc
rich carbonaceous pyritic quartzite; 24479 would be the same
from Faro with pyrrhotite and chalcopyrite.

In some cases it is preferable to refer +to a combination of
sulphide rock types, particularly in &a mining context. in such
cases the letters are combined with the dominant component
listed first. Thus 2EG would be mixed 2E and 2G; 2BCD refers to
all non carbonaceous quartzites regardless of sulphide
species.Another common combination is 2CE which can refer both
to mixed 2C and 2E and semimassive sulphides between 2C and 2E
in character. At Faro there are now three ore types mined: 2A,
2BG and ZH. 1In this case 2BG means all the detailed sulphide
types from B through G.

The mine models generally require an integer lithologic code and
it has generally not been possible to use the same codes for all
I models; these codes are explained below for each model.




TABLE 3.1 THE ALPHA PART OF THE LITHOLOGIC CODE FOR SULPHIDE
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TABLE 3.2
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ROCK TYPES

thinly banded carbonaceous pyritic quartzite
weakly to non-pyritic quartzite

lead-zinc poor pyritic quartzite

lead-zinc rich pyritic quartzite

pyritic massive sulphide

buckshot textured pyritic massive sulphide
pyritic massive sulphide with >10% barite gangue
pyrrhotitic massive sulphide

non-pyritic or pyrrhotitic massive sulphide or
massive maghetite

pyritic massive sulphide with >10% carbonate
gangue

foliated vein type quartz with sulphides

LITHOLOGIC MODIFIERS FOR SULPHIDE ROCK TYPES

normal

siliceous

coarse porphyroblastic pyrite bearing
fine pyrite rich

lead-zinc rich

carbonaceous

barite bearing

pyrrhotitic

magnetite bearing

chalcopyrite bearing
undifferentiated carbonate bearing
calcite bearing

ankerite bearing

dolomite bearing
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3.1.6 Geology of the Yangorda Plateau

The Grum and Vangorda deposits are located in a part of the
Anvil District referred to as the Vangorda Plateau. The Platean
is defined as the area between the headwaters of Rose Creek on
the northwest and Blind Creek on the southeast. It is
essentially the drainage basin of Vangorda Creek.

The Plateau is low rolling country between the rugged topography
of the Mt. Mye massif and Sheep Mountain. The bedrock exposure
is very poor, there are several areas where glacial overburden
is many tens of metres thick. The area is heavily tree covered
below 1220 m (4000 feet) elevation with thick brush above that.

The geology of the northwest part of the Plateau is outlined on
three 1:5000 scale maps that cover the portion of the area to be
affected by development of the Grum and Vangorda deposits.
Three additional maps show the distribution of drill holes in
the same area. The maps and the sections noted below are
available in supporting documents filed at Curragh’s Whitehorse
and Toronto offices.

The stratigraphy is as outlined previously. Most of the Plateau
is at greenschist facies with the high grade metamorphic rocks
in the core of the Anvil Arch and the granitic rocks of the
Anvil Batholith being separated from the low grade phyllites by
a complex system of extensional faults. The geological boundary
between the Vangorda Plateau and the Faro Block is the Tie
fault, one of these extensional faults with about 1 km of throw.

The structure of +the metamorphic sequence underlying the
Vangorda Plateau is indicated on a set of cross sections also at
a scale of 1:5000. -

The stratigraphic position of the ores is indicated on those
sections. The available drilling and mapping indicates the
presence of a large isoclinal, S shaped, second phase fold which
overturns the stratigraphie sequence in the <vwvicinity of +the
trend of ore deposits. Because of +this the depth 1o the
favourable horizon increases rapidly to the southwest of the
line of deposits and open pit potential in that area is nil.
All available deep drillholes (at 1least +those deep enough)
southwest of the line of ore deposits have intersected a thick
sequence of siliceous graphitic phyllite with minor disseminated
pyrite and traces of sphalerite but none of the mineralized
facies typical of the deposits. All indications are that the
deposits are associated with the linear zone of the thickening
of this graphitic phyllite and that the phyllite itself
southwest of +the line of +thickening has limited potential.
Northwest of the line of deposits stratigraphic levels exposed
are deeper than the ore horizons thus the potential in that area
is also limited.

Along the 1line of deposits there are several areas requiring
further drill testing. Several holes will be required northeast
of the Vangorda deposit where a blind second phase fold hinge is




predicted which could repeat the ore horizon and offer potential

for additional reserves. Between Vangorda and Grum is an
uplifted fault block that exposes the hinge of the large
overturned fold. There are several drill holes in this area but
few of them have fully tested the favourable stratigraphy. This
area being an upthrown block, is wunderlain by the more

southwesterly portions of the favourable horizon as traced
through the S shaped second phase fcolds. At both Grum and
Vangorda the thickness and grade of mineralization in the deeper
more southwesterly part of the favourable horizon decreases
substantially from that in the main deposit area while the
thickness of graphitic phyllite increases. The limited sulphide
intersections in the upthrown block between Grum and Vangorda
are consistent with this observation in both the adjoining
downthrown blocks since thick graphitic phyllite is found at the
favourable stratigraphic horizon. Nonetheless at Dy, southeast
of this area, it appears that a second mineralized center is
developed southwest of the main deposit line with thick sections
of good grade mineralization. This observation along with the
fact that Anvil type deposits are characterized by rapid, highly
unpredictable facies changes shows that there is a possibility
of a completely isclated separate mineralized centre within this
fault block. It is highly wunlikely that such a mineralized
center could be found in an open pit environment however. Only
a few holes would be required to evaluate the area between Grum
and Vangorda prior to construction of waste dumps. It is
essential that this be done because this area is some of the

most attractive exploration ground in the Anvil Range.
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3.2 Faro Geology and Reserves
3.2.1 History

The Farc deposit was discovered in 1964 while drill testing
airborne electro-magnetic anomalies supported by other
indications. Mining at Faro began in late 1969 and continued
until 1982 when high costs and falling prices forced temporary
closure of the mine.

In November 1985, Curragh Resources bought the Faro mine and
other deposits in the Anvil Range from Cyprus Anvil Mining
Corporation. Waste removal from the Farc pit resumed in early
1986. The Faro concentrator resumed production in June 1986.
During 1986 1,842,000 +tonnes or high and low grade ore was
mined.

3.2.2 General Geology

3.2.2.1 Stratigraphy and lithology

The Faro deposit occurs approximately 100m beneath the Mt.
Mye/Vangorda formation boundary. Stratigraphically this may
equate to the position of the lowest horizons in +the Vangorda
Plateau deposits.

The immediate host rock of the orebody is
biotite-muscovite-andalusite schist (unit 1) that grades
downwards into a coarse, gneissic botite-muscovite schist (unit
1C). A discontinuous graphitic phyllite unit about 6 m thick is
interlayered with the schists about 25 m above the ore deposit.
There are also several +thin interbands of strongly foliated
chlorite actinolite schist, or bleached and carbonated
equivalents of this mafic schist, above the orebody.

The Vangorda formation at Faro 1is represented by hard, dense,
banded calc-silicates {unit 3D) rather than the calcareocus
phyllite that characterizes the Vangorda Plateau. This fact is
of considerable importance in blasthole drilling at Faro because
of the rocks hardness. Amphibolite wup to 10 m +thick is
interbanbed with the calc-silicates and there are several thin
graphitic phyllite layers. The basal unit of the Vangorda
formation in the Faro deposit area (unit 3A) consists of
graphitic phyllite, amphibolite and calc-silicates mixed in
subeaqual amounts.

Post metamorphic igneous intrusive rocks are more widely
developed at Faro than elsewhere in the district. There are two
clans of importance: a) a equigranular to subporphyritic
hornblende diorite +to quartz diorite <clan (unit 10E) and b) a
quartz-feldspar porphyry clan (unit 10F). The former occurs as
a large dyke truncating the deposit at its northwest end, a
smaller dyke along the fault between =zones 1 and 3, an inferred
sill beneath the breccia cap (see below) and several smaller
dykes. The latter forms highly irregular and unpredictable
intrusive bodies in the north part of zone 3.




Associated with these dykes, or irregular intrusive bodies, and
the intersection of two important faults is a large mass of

heavily silicified post metamorphic breccia at the northeast
edge of the deposit in Zone 3. This ‘“breccia cap" exaggerates

the problems of blast hole drilling because of its extreme
hardness.

3.2.2.2 Structure

Faro is deeper in the structural sequence than other parts of
the Anvil District. Consequently the structural picture 1is
rather different. The second deformation (Dz2) effect is very
strong at Faro. Virtually all sign of the first deformation has
been completely overprinted by Dz.

The D2z axial planar schistosity (82) is strongly developed and
is the plane of greatest fissility in all metamorphic rocks of
the Faro area. 82 dips 10° +o 200 towards the southwest or
west. Second phase folds are generally isoclinal with shallowly

northwest or scoutheast plunging axes. Dz is so0 strongly
developed that the structural sequence can be essentially viewed
as a stratigraphic sequence with bedding parallel to S2. The.

ore deposit is a tabular body parallel to compositional layering
and S2,; internal layering in the ores is also parallel to S2.

Three generations of later folds deform S2, compositional
layering and the ore deposit into close to tight northeasterly
verging folds with axial planes dipping 45° to 60c¢ towords the
southwest and generally west or northwest plunging axes. The
late folds commonly have amplitudes of approximately one m and
folds of several tens of m are inferred in +the base of the
deposit (Figure 3.7). The size of these folds and the extent to
which the deposit margin and internal banding geometry is
defined by late folds as opposed to faults is one of the major
uncertainties in ore reserve estimastion at Faro,

Faults postdating the fold deformation (and concurrent
metamorphism) are widely developed at Faro. Two sets are
particularly important: 1) a N20°W striking and steeply west
dipping set and 2) a East or NB0°E striking and generally
steeply to moderately south dipping set. These two sets define
a graben structure. Zone '3, which contains the remaining
reserves, is the central downtwrown block and Zones 1 and 2, now
largely mined out, are the upthrown blocks. Many other fault
sets are more locally developed, particularly in the area of the
JB phase. Seemingly random faults with small but cumulatively
significant displacement pose one of the most serious
limitations on accurate local bench reserve estimation from
exploration drillhole information.

Sz, along with Jjoints and small gouge zones parallel to Sz, is
the primary element for consideration in slope stability. The
shallow to moderate southwest dip means that the northeast wall
of the pit is relatively unstable. Failures to date appear to
be surficial and involve platy rock fragments bounded by 82




s1iding slowly towords the pit. The possibility of larger scale
failures involving slip on S2 backed by some of the larger
faults dipping towords +the pit cannot be dismissed. The
relatively more massive and stronger rock mass of the northeast
edge of the sulphide deposit is expected to butress the
northeast pit wall as the pit deepens.

3.2.2.3 Deposit Geology

Before mining, the Faro deposit was 2000 m along strike, 800 m
across strike and from a few meters to 90 m thick. The deposit
is a flat-lying, elongate, asymmetric lens with a thick
northeast side and a thin tapering southwest side.

There is essentially one thick horizon at Faro although this
horizon contains numerous cycles and several thin phyllite waste

bands are included. Locally =& thin upper horizon is
differentiated from the main mass of the deposit, generally this
is too thin to be mineable. Low grade sulphide interbanding

with high grade ore is widespread especially in the northeast
part of +the deposit. The low grade or waste sulphides pose a
major dilution problem, unlike phyllitic waste they can not be
visually differentiated thus are much more difficult to control.
Only blasthole assays can define sulphide waste. The thickness
of high grade and sulphide waste or low grade interbanding is
commonly less than the 6 m (20 ft.) bench height particularly in
the northeast part of the deposit. This places basic limits on
dilution control using the current methods of ore sampling and
deliniation.

Ore type zoning is particularly strong at Faro. It follows the
scheme outlined above with a massive variably baritic upper
portion and a quartzose variably carbonaceous lower part
(figures 3.6 and 3.7). In addition there is a prominent very
low grade semi-massive zone along the northeast edge of zone 3
and unusually abundant (compared to other Anvil district
deposits), but erratically distributed, pyrrrhotitic
mineralization in the southwest part of the deposit. Grade
zoning follows ore type zoning so that the base and northeast
edge of the deposit contains the lower grade mineralization
whereas the upper and southwest portion contains the higher
grade mineralization. Zoning was also obvious in plan view at
Faro. Zone 1 was rich in baritic ores thus high grade, zone 2
at the other end of the deposit was rich in carbonaceous
quartzose ore types thus low grade and metallurgically
undesireable. Zone 3 has intermediate characteristics.

The greatest continuity in the deposit is along the deposit
elongation. Across this +trend the horizontal continuity is
relatively poor with gradual changes in rock type and grade in
the northeast half of the deposit and less abrupt grade
variation 1in the southwest half. The vertical continuity is
poor since there are rapid changes in rock type and grade across

the sub-horizontal layering. The ore deposit thus has a feather

edge assay boundary along its northeast edge. A better defined
lower assay boundary and a relatively sharply defined upper




boundary. The southwest limit of the ore 1is defined by the
gradual thinning of the deposit and the gentle southwest dip.

It is easy to make generalizations such as those above in order
to convey an impression of +the deposit however the Faro deposit
shows very complex internal variation. Between drillhole
variability is so great that commonly the rock type and assay
distribution in adjacent drillholes seem to bear no relation to
one another. This great variability places some basic limits on
the reliability of local reserve estimates.

3.2.3 Drilling Density

The Faro deposit was drilled off on 43 m (141 feet) spaced
sections with holes spaced nominally at 43 m along the sections.
Most holes were vertical. In some parts of the deposit fill in
drilling to 43 m has not been completed. In 1986 additional
fill in (to about 25 m) was added to the northeast side of the
AY phase because of difficulties in making accurate projections
with available data. The results of this new drilling are not
yet in a form suitable for mine planning.

3.2.4 Reserve Calculation

3.2.4.1 eth d -

The reserves used for Farc mine planning are derived from the
"FI" mine model, generated from October to December 1985 by
Cyprus Anvil Mining Corporation. The FI medel is one of several
computer block models of the Faro deposit; reference to some
others will be made herein. The F3 and T3 date from 1981 and
prior to completion of the FI model were the most recent
complete models available. The F4 is more recent but was never
completed and thus is not useable for mine planning. The FI
medel is an  interim model that combined parts of +the F3 and F4
and incorporated extensive drilling results postdating
completion of the F3 and T3 models. The 1985 Kilborn analysis
of the Faro mine project used the T3 model results.

3.2.4.1.1 B Q and drillhole information

The FI Model is a computer based block model with block size
15.25m X 15.25m X 6.1m high (50 ft+t. X 50 ft. X 20 ft. high).
The blocks are oriented North-South and East-West, at 45¢ to the
elongation of the ore deposit and the geological sections. The
Mintec Medsystem release 10 software package was used to
generate the model and derived reserves. The model has since
been imported to Curraghs software package, PC Mine, but all
model building calculations have were done by Mintec’s software.
Reserves for Curragh’s newly defined mining phases are
calculated by PC Mine.

The geological Iinterpretive base was derived from twe sources.
In +the southeast part of Zone 3 (Sections 124 to 133) the
geological interpretation is the most up to date possible (1983)
and is the same as that used for the F4 model. In the remainder




of Zone 3 (Sections 117 to 123) this new geological
interpretation was not yet available +thus the interpretation
used was that developed in 1981 for the F3 and T3 models. This
did not take advantage of 1984 drilling. The interpretations
differ in the relative importance of folds and faults which
results in significant differences in bench to Dbench geology,
but for an overall section thru the deposit the cross-section
area, hence the volume, is not very different. There are some
artificial discontinuities evident in the resulting model where
the two interpretations join {(this 1is largely in the Y phase
ore).

Block geological code &assignment was based on & m (20 foot)
spaced bench plans of the geology. A block whose area 1is
underlain by more than 50% sulphide rock tyvpe was coded as an
ore type otherwise it was coded as waste. The actual block
geological code was defined by the unit occupying the maximum
plan view area within the block. One rock code was assigned to
each block and that code was assumed to apply uniformly to the
entire block. The rock codes used are listed on table 3.3.




TABLE 3.3 LITHOLOGIC CODES USED FOR THE FI MODEL

Rock
Code

0

1

10
11

12

Description

air

undifferentiated sulphides

2A ribbon banded graphitic quartzite
2BCD pyritic quartzite

2CE semi-massive sulphides

Z2EF pyvritic massive sulphides

2GE baritic massive sulphides

2H pyrrhotitic massive sulphides
WASTE all types except cale-sil or sulph.
WASTE calc-silicates 3D

WASTE in blocks partially above topography

¥ Density is in tonnes per cubic foot

Density
Used *

0

0.

085

.083
.090
.099
.107
112
.104
.Q76
.076
.076




The drill hole database used includes all holes in the deposit
to the time of model construction; thus all holes prior to
Curragh’'s acquisition of Faro but none of Curragh’s 1986 holes
are included.. In the northwest half of the depcsit the geology
has not been adjusted to reflect holes put down since 1981 but
the assays were used for interpolation.

All drillholes were relogged to a common standard between 1982
and 1984 and extensive checking of the assay and survey data for

consistency was carried out by Cyprus Anvil’s staff. Not all
heles have been surveyed for downhole deviation. In these cases

an average deviation based on nearby surveyed holes was used.
As discussed below there are now known to be errors in the
collar locations of some holes on the order of 50 feet
laterally. This is apparently due to a small angular error in
restablishing survey c¢ontrol at some time and cannot be
corrected now. The error is largest in the more southeasterly
holes thus is significant in the JB phase and especially zone 2
but is thought to be less important in the AY phase. Apparently
not all holes in the JB are affected. Holes postdating the mid
70’s are thought to be consistent with the current survey
control.

3.3.4.1.2 Composite Calculation

Drill hole assays were composited on a 6§ m (20 ft.) bench basis.
Assays, were weighted by length within the bench and specific
gravity of the constituent samples. High assay valves were
rolled back to the 95th percentile level before compositing.
Internal waste (3 m or 10 feet thick or less) was included in
the composites at zerec grade. Composites were again clipped to
the 95th percentile before interpolation. External waste and
waste bands greater than 1/2 bench height (3 m or 10 feet) were
not included in the composite intervals resulting in a composite
shorter than 6 m (20 feet) long. This was done on the premise
that waste or ore thicker than half a bench height could be
separated during mining. This assumption is of questionable
validity and the method of composite calculation will 1lead to
grades that require a higher dilution in order to quote mill
feed than a calculation that averages an entire bench regardless
of material type. Part of +the rationale in this method of
compositing is that a given composite will be used on more than
one bench thus a&a composite from the margin of the deposit will
be used to estimate the grade of the interior of the deposit and
in that case it would not be appropriate to have averaged in a
large amount of unmineralized material. All previous Anvil
District models have followed exactly +the same compositing
scheme. Thus this is not an explanation of differences between
model reserves.

A major improvement over previous models (particularly the T3)
was made in geological coding of the composites. Each composite
was checked manually to ensure that it was coded consistantly
with the sectional geology rather than machine coded by detailed




logged geology. Since large interpreted units often encompass
several smaller intervals of different geology, this procedure
insured that the composite would be used to interpolate only
relavant units. The implications of this coding are discussed
in the next section.

3.2.4.1.3 Interpolation

Interpolation search volume was 69 m (225 ft.) along strike, 46
m {150 ft.) along dip and 8 m (25 ft.) vertically. Composites
were selected for interpolation on the basis of block geclogy
being equivalent to composite geoclogy coding. No composite less
than 2.4 m (8 feet) long was used in the interpolation to aveid
biasing large blocks with small data points. One composite per
drillhole was allowed for interpolation to minimize vertical
averaging across banding in the stratiform deposit.

Interpolation was carried out in five passes starting with
strict matching requirements and a small search volume then
gradually loosening the restrictions to interpolate values into
blocks missed on previous passes without affecting the values
already assigned. The search volume was enlarged to as much as
76 m (250 ft.) X 53 m (1756 ft.) X 32 m (105 ft.) high.

Where more than one composite was available to estimate a given
block they were weighted isotropically by the inverse square of
distance to the point being estimated as well as by the length

of the composite. The length weighting of composites was done
to avoid biasing large volumes of ore with assays representative
of only a small amount of material. In retrospect +this

proceedure appears to have deweighted the assays from the
margins of the deposit relative to those in the core of the
deposit. Because of the grade 2zoning in the deposit +this
probably has led to an overestimation of grade in marginal
situations but has little or no effect in the core of the
deposit. This proceedure is different from all previous Faro
deposit models except the little known F4 and probably is the
reason that the FI model differs from other calculations in
marginal benches and has tended to overestimate grade in the JB
phase (see below). )

The implications of the geolcogical matching requirement during
interpolation have not been tested due to lack of time however
some statements can be made in light of the rock type - grade
correlations and grade zoning described above, Since massive
cres tend to be higher grade than disseminated ores and massive
ores are more central and higher in +the deposit than
disseminated ores, there will be a tendency to average grade
both by rock type and in space if there is no matching required.
The use of matching will tend +to make massive ores higher grade
and disseminated ores lower grade than would be the case without
matching. Because of the geometry of the deposit and its zoning
the higher grade ore will be more central and higher in
elevation 1in the case of matching than it would be without
matching. When a cutoff is applied to the block values computed
through geological code matching the tonnage above cutoff will




be lower and the average grade higher than a reserve computed
without a matching requirement furthermcre the limits of ore
will be higher in elevation and c¢loser to the centre of the
deposit. Because of these rock type and zoning characteristics
of the Faro deposit it is considered essential to use matching
to produce an accurate picture of grade distribution. It is
however inescapable that a reserve computed through geology
matching will require & higher dilution factor than one computed
without matching. It is however considered more realistic for
dilution calculations to be made after the model is constructed
rather than during interpolation when it will occur in
uncontrollable and unpredictable fashion.

Specific gravity was treated as an assay and interpolated into
blocks. This is due to the variability of SG by rock type and
by grade as well as regional variations of SG within one rock
type. Sulphide blocks outside of interpolation range were
assigned an average specific gravity based on rock type. The SG
values used for interpolation were the pulp 5G not the whole
rock SG thus the value did not reflect porosity in the insitu
intact material. A number of comparative SG tests have been
done on Anvil District ores to determine the degree of
overstatement of SG. In light of the results of these tests
block SG values were reduced by 5% for quartzose ore types or
10% for massive ore types to correct for porosity in the insitu
whole rock. Previous Faro models have not had this correction
made if pulp SG was used (such as the F3 and T3 - these models
actually used an average 5G derived from the pulp SG data not an
interpolated S5G). Cyprus Anvil’s practice in quoting model
results as mill feed predictions was generally to reduce the
grade by 5% but not to adjust the tonnage; since the tonnage was
already overstated by use of the pulp SG value this was nearly
the same as adding 5% dilution. Curragh'’s approach is to
attempt to estimate the insitu tonnage and apply an appropriate
dilution factor later rather than attempt to make two sets of
corrections at once.

3.2.4.1.4 Reserve Reporting

Reserves were computed for 6 ore types: 2A, 2BCD, 2CE, 2GE, and
2HE. Geological reserve computation was by a weighted average
of all blocks in the model below topography that exceed a
ceretain arbitrary lead and zinc content. Pit reserves are
reported by computing the weighted average of all blocks above
cutoff lying between two surfaces gridded on the same block grid
as the block model. The +two surfaces are an upper surface
representing topography or the previous phase bottom and a lower
surface representing the current phase bottom. Blocks partly
above or below the surface are multiplied by the fraction of the
block that is between the surface elevations for that block when
computing the weighted average,

3.2.4.2 Methods and Procedure - F8608 Model

In August and September 1986 a new computer model of the AY and




BY prhases, the F8608 model, was constructed. This was largely
in reaction to the poor performance of the FI model in the JB
rhase and concerns over the base geologic interpretation in the
AY and BY phase areas as well as some of the computational
methodology used for the FI model. This model only covered the
northwest portion of Zone 3 thus has not been used for long
range planning, it is only included here for comparison purposes
in order to help aquantify the uncertainty of estimation of the
FI model on which the planning is based.

J.2.4.2.1 Block Geology and Drillhole Data

The F8608 model is a 3D block model made using PC Mine software.
Block size was 10.7T m (35 feet) along the deposit, 7.6 m (25
feet) across the deposit and 6 m (20 feet) high. The coordinate
grid was rotated 45° so that rows of blocks are parallel to the
geological cross sections of the deposit rather than the mine
survey grid.

The geological control used in the model is based on new cross
and longitudinal sections for the northwest part of zone 3
completed by R.S. Tolbert in early 1986. The 43 m (141 foot)
spaced sections were simplified and intermediate cross sections
created at 21.5 m (70.5 foot) intervals (or 10.7 m (35 foot)
where required). These sections provided geological control for
block geoclogy rather than geological bench plans as have been
used for all previous Faro deposit models. This was done not
only because it is a guicker process to make cross sections but
also because a flat lying stratiform deposit is more logically
viewed in section perpendicular to its direction of
predictability. The sectional model approach also allows the
use of different bench heights without changing the geological
bench plans so that bench height optimization could be studied.
A drawback to this approach is that jif section to section
geology has not been closely coordinated and a control section
is not provided for each row of blocks then the bench plans of
grade distribution and ore type have a patchy appearance with
obviously angular contacts parallel to the sections. This is
the case with the F8608 model but this problem is largely due to
having rushed the model to completion without taking time to
refine the base geologic interpretation. The effect on reserves
is not thought to be great but the lack of "smoothly flowing"
bench plans could cause problems in the mine planning stage.

As in all other models a block is considered homogenous and of
one material +type. Block coding was based on digitized
geological sections with the geclogy at the centre of the block
assigned to the entire block. Assignments were made entirely by
machine and checked manually. In most cases 2 rows of blocks
were assigned according to the geology of one section since the
sections were 21.5 m (70 feet) apart in most cases.

Rock types wused were the same as those used for the FI model
with +the exception of +the waste 1lithologies where several
additional units were used (Table 3.4).




TABLE 3.4

Rock
Code

0
1

L9 B AN ]

10
11
12
13
14

20

LITHOLOGIC CODES USED FOR THE F8608 MODEL

Density
Description Used x
air ‘ 0
undifferentiated sulphides 0.085
2A ribbon banded graphitic quartzite 0.083
2BCD pyritic quartzite 0.080
2CE semi-massive sulphides 0.099
ZEF pyritic massive sulphides 0.107
2GE baritic massive sulphides 0.112
2H pyrrhotitic massive sulphides 0.104
WASTE schist and phyllite 1D, 1CD and 1iC 0.076
WASTE calc-silicate 3D 0.076
WASTE calc-silicate breccia 3Dbx 0.076
WASTE intrusive rocks 10E and 10F 0.076
WASTE bleached schist envelope 2L and 1D4 0.076
WASTE unconsolidated overburden 0.0860
WASTE graphitic phyllite 1E and Unit 3A 0.076
WASTE in blocks partially above topography 0.076

Density is in tonnes per cubic foot




Drillhole data used was that already imported into the PC Mine
for the FI model and is described above.

3.2.4.2.2 Composites

The composites used were those generated for the FI model since
they had geological codes assigned and considerable time was
saved by cutting this corner. The length of the composite was
not used in PC Mine. A significant drawback to this approach
was that the geclogic codes of the composites do not correspond
exactly with the sectional geology. In general the massive and
quartzose ore type distinction is close but subdivisions within
- massive or quartzose are not necessarily. This necessitated
changes to the geoclogical matching scheme during interpolation.
Note that problems with non full bench height compositing of
external and dinternal waste still would be present with this
composite data set.

)
3.2.4.2.3 Interpclation

YVariogram analysis of Faro composites was not generally
sucessful. A tendency of a larger along deposit +than across
deposit range was indicated. The search volume (and hence
anisotropy) used was tailored +to be a close approximation to
that used for the FI Model with the exception that the search
ellipsoid was tilted to follow the lavering of the deposit in
three domains. First pass interpolation used a seach ellipsoid
locking 69 m (225 ft.) along the deposit trend 46 m (150 ft.)
across it and 7.6 m (25 ft.) vertically. This was enlarged to
91 m(300 ft.) along the deposit, 61 m (200 ft.) across and 11.3
m (37 ft.) vertically in 3 passes,

Because to FI model composite data set was used geological
matching had to be relaxed from that used in the FI model
considerably in order to avoid large numbers of uninterpolated
blocks. Generally any massive ore type could accept the assay
value of any other massive ore type. The distinction between
carbonaceous and non-carbonaceous quartzose ore types was
dropped. Massive sulphide assays were not allowed to influence
quartzose sulphide blocks and vice versa. Semi-massive (2CE)
blocks were allowed to accept quartzose and pyritic massive ore
type assays.

A minimum of 2 composites was required to interpolate a block;
the maximum number of composites allowed was 6. There was no
limit possible on the number of composites from a single
drillhole but the flat search ellipsoid used precludes more than
two.

Composite values were weighted by the inverse square of the
distance to the point being estimated. There was no weighting
by length of composite and no minimum length of composite
stipulated.

A large number of test interpolations were run using different




interpolation parameters to check the grade distribution
achieved wversus the number of blocks that could not be
interpolated. The most faithful reproduction of known grade
distribution was acomplished by using a flat search ellipsoid so
that only composites along the layer being estimated could be
used. More spherical search volumes create a false impression
of homogenous grade distribution by assigning high grades across

strata to areas Lknown to be barren. To have a flat search
ellipsoid in PC Mine requires the use of a high degree of
vertical anisotropy. The logic of the software treats

anisotropy by adjusting distance in different directions. An
apparent distance equal to the actual distance divided by the
anisotropy factor is calculated and used for search and
weighting criteria. This results in every point on the edge of
the search ellipsoid being treated as if it were the maximum
radius of the ellipsoid away from the point being estimated.
Points & small distance off the principal plane of the search
ellipsoid are considered further away from those on the plane in
cases of a high vertical factor. Test interpolations and trace
blocks run during the tests did not reveal any problems arising
from this treatment of distance but this 1is one of the major
differences between the F8808 and FI mocdel methodologies.

Specific gravity 1is treated as an assay and interpolated into
blocks. This is due to the variability of SG by rock type and
by grade as well as regional variations of SG within one rock
type. Prior to interpolation the composite pulp SG's were
reduced by &% for quartzose ore types or 10% for massive ore
types to correct for porosity in the insitu whole rock.
Uninterpolated blocks were assigned the density 0.096 tonnes/cu.
ft. (see Table 3.4)

3.2.4.2.4 Reserve reporting

Geological reserves were not computed since the model only
covers the part of the deposit between sections 117 and 125.
Pit reserves are reported by computing the weighted average of
all blocks lyving between two surfaces gridded ¢on the same block
grid as the block model. The two surfaces are an upper surface
representing topography or the previocus phase bottom and a lower
surface representing the current phase bottom. Blocks partly
above or below the surface are multiplied by the fraction of the
block that is between the surface elevations for that block.

3.2.4.3 Results
3.2.4.3.1 ogic erv

Geological reserves calculated from the FI model are given in
Table 3.5 along with some previous figures of a comparable
nature. The Dome hand calculation covers a larger area than the
FI model thus cannot be compared directly. Since nearest
neighbor sectional calculations such as the Dome one tend to
report higher grades than inverse distance squared interpolated
models the difference in grade may not be significant.




The 1985 Kilborn Report gives a rather large geological reserve

with an unstated cutoff grade or source. The scurce is
presumably the Cyprus Anvil F3 model. but no printouts could be
found to confirm it. it 1is not clear how this number can be

consistent with the Dome figure let alone the FI model. The
authors predjudice is to favor the Dome sectional calculation
reserve as the geological reserve for the Faro deposit since it
covers a larger area than the current model and is well
documented.




TABLE 3.5 GEQOLOGIC RESERVES FOR THE FARO DEPQOSIT-ZONE THREE
all values are undiluted and unadjusted

grade ore Pb Zn Pb+Zn Ag
category (tonnes) (%) (%) (%) (g/t)

FI COMPUTER MODEL

+5%Pb+Zn 22,793,000 3.28 5.14 8.41 41.5
4-5%Pb+Zn 3,770,000 1.72 2.78 4 .50 27.3
+4%Pb+Zn 26,563,000 3.086 4.81 7.88 39.5
total metal at +4% Pb + Zn cutoff= 2,088,000 tonnes

DOME SECTIONAL HAND CALCULATION

+4%Pb+Zn 29,251,000 3.13 5.03 8.16 40.8
total metal at +4% Pb + Zn cutoff= 2,387,000 tonnes

CYPRUS ANVIL (F3 COMPUTER MODEL ?)

+4%(?)Pb+Zn 33,000,000 3.0 4.6 7.6 35.7

total metal at +4%(?) Pb + Zn cutoff= 2,508,000 tonnes




3.2.4.3.2 M To Mo mparison

Table 3.6 compares the FI model (actually the reserves computed
before the 3G reduction so that the numbers are comparable)} with
three computer calculated valves for phase A (for 0ld phase A
not the current AY) all based on the same geology but varying in
computational methodology and in the case of FI for the assay
database. Also shown 1s a hand calculated reserve for phase A
based on a geologic interpretation done by the author in
September 18985 incorporating all drilling data available and
using a fault dominant as opposed to fold dominant geological
interpretation. In this phase the FI model reports a lower
tonnage at a higher grade +that previous models. This is likely
due to more restrictive application of geclogy matching during
interpclation due to the greater avallability of composites and
the more rigorous coding but may be partly due to length
weighting of composites during interpolation.

The comparison of hand calculated reserves using new geology to
FI reserves is the most critical as it deals with estimates
derived from very different approaches. As shown on Table 3.8,
the FI model reports 9% higher tonnage than the hand model at 5%
lower grade. Much of +the grade reduction may be due to the
comparison of & nearest neighbor +to an inverse squared distance
interpolation but at the worst this comparison suggests the
reserves compare within 10% and within 4% on total metal.

The other phases do not compare as favorably as the A phase.
The comparison of the FI, T3 and F3 models for the old A through
D phases of the Faro pit is shown on table 3.7. In every phase
the FI model reserve contains fewer tonnes but higher grade.
The grade increase in the B to D phases is not however large
enough to compensate for the drop in tonnage and there is a drop
in total contained metal ranging from 7% to 10% averaging 6% for
the entire pit. The reasons for this drop in total metal and
the comparable drop between the F3 and T3 models is not totally
clear; the most 1likely explanation is the restrictions on
interpolation caused by the requirement for matching geology
codes. The most direct test of +this inference would be to
reinterpolate the FI model without geclogy matching however this
has nct been done. A clue to what is happpening is found in the
relative proportions of ore +types above cutoff. One would
expect that the grades being assigned to disseminated ore types
without good geclogic control would be on the average too high,
consequently too much would be considered ore at a given cutoff;
the converse would be expected for the massive ore types. This
is the trend shown in Table 3.8.




TABLE 3.6 COMPARISON OF SEVERAL RESERVE ESTINATES FOR CYPRUS ANVILS A PHASE

DATE

1983

1985

1982

1981

KODEL

HARD

Fl

1

F3

TORNES
+b% Phtln

3,290,317

3,648,154

4,051,087

Ph
(1)

o)

3.78

3.62

3.33

Ag
(ot}
49
48

§2

Fbein TOTAL KETAL

0

{tonnes!

126,728
339,757
330,281

361,888




TABLE 3.7 CORFARISON OF THREE COMPUTER BASED MINE MODEL RESERVES FOR
CYFRUS ANVIL'S A-D FIT DESTGN, FARD ZIOKE 3
{all values uradjusted except where noted otherwise)

R R R R R PR TN TN AR e b R E R R EF R EE R F R R PR R EF S LEEE R ER

TOTAL UNINTERPOLATED

TONNES Pb in fg  Pbtin METAL BLOCKS

+6% ORE th (% (g/t) (41 (tonnes) (tonnes)
PHASE &
Fi 3,995,313 3.83 5.62 48 .45 339,797
13 3,658,154 3.43 5.37 42 9,00 330,281 8§,%%!
3 4,051,087 3. 61 W33 43 B.93 361,884 43,794
PHASE B
Fl 4,457,843 178 5.32 48 2.10 405,664
3 5,129,459 3,69 Y] 43 g.81 451,923 43,715
£3 5,201,380 3.62 3.4 44 B.73 454,079 23,926
PHASE €
FI 3,681,832 J. 60 5,33 48 8.93 328,789
T3 4,127,197 3.54 4,98 44 B.o4¢ 352,308 162,654
F3 4,694,443 3.42 4,52 4 8.34 391,704 28,797
FHASE D (includes JB phase)
Fl 3,908,214 3,38 5.97 49 B.95 349,806
13 4,510,291 LA .30 36 8.50 383,690 252,307
F3 5,036,489 3,13 S 17 36 B.29 417,676 31,100
T0TAL #-D PLT
F1 15,441,221 3,43 5. 43 4b 7.10 1,423,614 ¢
13 ¥ 17,435,961 3.52 519 42 8,701 1,518,201 544,487
F3 18,983,378 3.4 8.13 4 §.56 1,625,343 125,821

JGTAL R-D PIT RESERVES EXPRESSED AS EXPECTED MILLFEED
tadjusteents per users cestosary sractice, see below)

FI & 16,345,076 332 4.9 42 8.28 1,352,625
T3 8 17,435,900 335 493 4 8.27 1,442,291
F3 & 18,983,378 3.26  4.87 39 B3 1,544,075

¥ compared to 17,180,000 quoied by Kilborn in 1983 report
F3 and T3 nusbers in this table taken directly off Kintec printouts.

# 931 aining recovery and (0% dilution at zero grade

€ ainus 5% to grades, no change to tonnage




Table 3.8 PROPORTIONS OF VARIOUS ORE TYPES ABOVE CUTOFF IN THE
T3 AND FI MODELS

percent of total +6% ore

ore

type FI model T3 model
A 3.9 3.4
BCD 12.3 19.9
CE 8.2 10.2
EF 51.4 49.5
GE 9.6 8.7
HE 14.5 8.3




Table 3.9 compares the expanded JB phase (again not exactly the
same as the current JB phase} as calculated by the FI model and
with a calculation done by Cyprus Anvil using the same assay
data and geologic interpretation. Cyprus Anvil’s approach was
to compute the actual area of geologic units on the benches and
make the most appropriate assay assignment to these areas by
manual means. This comparison thus addresses the question of
how adequate the block representation of the geology is and how
the machine algorithms and computations compare human reasoning
and manual computations. The comparison is good; the major
difference being in tonnage which is probably at 1least in part
due to the inability of 15 m (50 ft.)} X 15 m (50 ft.) blocks to
show every geologic unit.

The results from the FI and F8608 models the AY and BY Phases
are compared in table 3.10 A to D. The F8608 computed tonnages
are very close to those of the FI model or slightly higher. The
grades are fairly consistently lower. The total metal for both
phases 1is within 2.2% of that calculated by the FI model.
Despite the close comparison on a large volume basis, the bench
to bench variance is quite large with many benches being within
only +30% (see Table 3.10 B and D). As might be expected the
larger benches in the core of the deposit compare well.

3.2.4.3.3 Comparison To Blasthole Results

The acid test of a model is to compare to actual production
data. The FI model was not designed teo accurately predict small
domains but was intended to acheive some degree of accuracy when
dealing with at best quarterly preduction. The model has not
fared well by comparison to blasthole results. This has been
traced back to two definite problems a) very high dilution by
low grade sulphides caused by high grade bands that rarely
occupy a full bench height and b) incorrect DDH locations; and a
third possible problem, c¢) the length weighting of composites
during interpolation.

The actual comparison of model results to JB phase blastholes is
detailed in table 3.11. The table gives both the raw model and
diluted model results, the 5% mining loss is not taken for this
comparison since both estimates refer to the resource in the
ground. The model predicts more metal than was actually blocked
out; 10% more for high grade ore (combination of some +86% and
some +5%) and 4% more at a 4% cutoff. The model over predicted
high grade tonnage by 6.5% and grade by 5.3%. At a 4% Pb + Zn
cutoff the model underpredicted +tonnage by 4.4% and
overpredicted grade by 7.7%. Despite these fairly close results
for two quarters production the bench by bench comparison is

rather poor. In the upper benches the model grossly
overpredicted tonnage and under predicted grade; in the lower
benches the converse was true, The upper benches model complex

fault bounded slices in the Big Indian Fault Zone; this area was
expected to prove to be difficult to estimate because the
geology was difficult to define using the exploraticn
drillholes. On the 3850 bench the model performed worse than




TABLE 3.9 COMPARISON OF Fi NODEL TD CYPRUS ANVIL'S HAND CALCULATION FOR

THE CYPRUS ANVIL JB EXTENDED PHASE

DATE  NWODEL TOHNES Fb In
thi Phtln {4 54
1983 Fi 816,017 3.8t 6.19

1984 CANC HAND  B3B,8E7 3.80 .10

Ag
{o/t)

30

Potln TOTAL METAL

¥

1,00

9.90

(tonnes}

81,602

85,030
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CURRASH RESCURCES
Tesparison of F1 aac FBe08 sogels - FCR BY PRASE ONLY Seateader TO, 1534
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Variance teteeen the FBAOR and 71 sadels dor (he BY phase
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TABLE 3.11  CONPARISON OF F1 NODEL PREDICTED BEKCH RESERVES ¥ITH 1984 RINC FRGDUCTION IN JB PHASE AS BLOCKED DUT BY BLASTHOLES

high grage Py [L] 4y Pbln tonnes lTow grade Fy In A3 Pbtln tonnes all grades [£] in kg Fbela Loanes
dench tonnes [FY 1) lgitl i) fotal eetal tonnes 33 o 1g7tt 1X) totel selel (+41) tonnes (1} [§4) g/t 121 lotal metal

MASTHOLE RESULTS

+ 389 H,100 3. L1 7.80 LT ? 2.00 ® 3,080 N0 AT 0 LB 34
) 0,98 L3 530 8.50 1,153 53 el 308 1,88 388 W 28 Al P L4 2,11
. 3850 %3¢ 241 183 60 1,844 T RN I R 7} 836 il 3,689 222 3.6 PN 2,15
vl 81,930 2.3 4% 130 5,990 19,621 12 TS .9 847 WLST Les Al b an T H
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9 186,370 L 4w 9.3 1544 5,780 LB Lab 1.80 23 we.080 338 4.97 o B2 15
T AT LI 443 I e 15,580 WS 188 2.80 N 038 1,514 WL LS a8 3&I% i7,08
50 108,249 bbb EE S TR T 85,813 105 e 7 AT 3,133 TN TS S N T B W1 CTR I BT N Y1
M0 a0 LY e T R R3E 32,887 06 M LTI 7 44 w215 Lm TR X 1%
MO 115,682 195 480 B 8,712 W93 LI e 7 e 2,370 Hs,000 58 LN 3673 11,1403
TO1AL 1,262,809  3.05  &.81 Lel 9,479 MW LB 299 483 14,189 1.5%,5F .81 450 [NTITU VS
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WL LB L3 .92 M8 109,005 W30 s 3m 1 648 5,91 1,355,350 L2 5.9 3 B4 145,008
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100 PERCENT MINING RECOVERY
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© LEAD GRADE (1) OF DILUTANT
0 1INC GRADE (1) OF DILYTANT
0 LEAD + ZINC GRADE (1) OF BALLTART
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w9 A TIETTIRE . B R X} 2,49 : ] A 33T A5 [T L S N1
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b High grade is A1 Pbeln and low grade is 4-31) on 211 other benches high grade is +50 and low grade is 4-31
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usual; this has been traced back to &a drillhole which 1is now
known to be in the wrong place by comparison of pit geology to
the drillhole results. This errant drillhole caused the width
of a fault bounded panel to be twice what it actually was with a
corresponding overestimate of tonnage. The lower benches model
larger parts of the deposit in areas less affected by faulting
and the model produces better results there. The last bench is
starting to show the effect of another drillhole in the wrong
place causing the elevation of the base of the ore zone to be
estimated lower than it actually is with a resulting shortfall
of tonnage. The cause of the generally greater overprediction
for zinc compared to lead is not understood.

Table 3.12 shows a similar comparison for the FI model and the
blasthole results in the AY phase. The tendency to underpredict
the tonnage and overpredict the grade is clear. At a dilution
of 50% by 4% Pb+Zn material the model results would fit the
blastholes very closely; under 1% wvariance on total metal and
within 3% on all parameters at all cutoffs (Table 3.13). It is
probably not coincidence that in this area of the deposit there
is a great deal of low grade sulphides close to 4% Pb+Zn with a
few thin high grade bands. Table 3.14 shows the same comparison
for high grade ore and the FB86808 model. For the few benches
mined this model seems to give a fair approximation of the pit
reserves; it is within 1% on total metal and ore tonnage but 11%
high on lead and 6% low on zinc.

3.2.4.3.4 Concglusion

The conclusion of these comparisons is +that +the FI model
compared reasonably well to other calculations on the basis of
total metal and for a large enough volume of material was within
10% of actual production statistics. Despite this, it was
unuseable for bench by bench predictions whithout an appropriate
dilution factor. The grade predictions of the FI model are too
high probably as a result of inappropriate methodology but
mainly too low a dilution factor. Most importantly, dilution is
not average throughcocut the deposit and the choice of factor must
take account local deposit structure in order to provide
reasonable predictions of millfeed. Furthermore without
accurate drillhole data, accurate modeling is impossible
regardless of calculation sophistication. On the average the FI
model will probably give a reasonable approximation of the long
term mill feed &t a dilution of 10% however local dilution
factors should be tried in order to attempt to better reflect
the short +term and sensitivity to higher dilutions should be
carried out at least on the marginal benches. The newer
modeling techniques should be extended to the remainder of the
deposit a scon as practical.




TABLE 3.12  CONPAREISOM OF Fi MODEL PREDICTED BENCH RESERVES WITW 1984 MINE PRODUCTION IN AY PHASE AS BLOCKED OUT BY BLASTHOLES

high grade 4] [L] M Pitln taanes low grade Py in Ay Foels tannes all grades Py in Ay Pbein toanes
Leath {ontgs ¢ 41 1 lgfth %) total metal tonnes ¥ 1] [+4 g/t (T 1otal metal {edl) toanes [31] [$4] tgrel {1} total eetai
BLASTHOLE RESULIS
3156 ] 0.00 0.00 ¢ 0.00 ¢ 0 0.00 0. 00 ? 0.60 3 [ L EkR ERR ERR £RS
] 3130 11,520 304 3.8¢9 7 5.93 883 B,313 1.83 289 3% £.32 Is0 19,633 1.87 338 M F i 1,043
3719 123,038 297 4.49 0 7.3 9,057 1,140 1,44 3.4 2 (3 3 130, 1% 7.1% LY 9 .4 7,385
670 s, 252 5 443 Y Ta7 8,335 19,627 .15 .9 25 .72 L) 135,879 2.4 4.4 ki 6.82 9,282
Q1AL 250,878 2.87 §.54 35 L 18,085 35,100 1.82 3.0 bo bbb 1,438 wh e L LI 3 6. 19,770
MODEL FREDICTIONS (NG DiLuTiOw}
AL e 4.3 5.94 105 1.4 387 o v 300 5.0 AL W3 1.4 87
S7ie 10680 LB {72 M 8.57 {15 4500 .37 3.8 37 $.35 20 15480 L.y LI 52 1.87 1,185
370 Bo410 30 L) 4% 129 3,082 8930 .83 3.8 A 5.03 0 8%, Jod .50 LY “ i &350
490 15260 3.08 4.3 2 n 3,640 8750 2.06 167 3t 4.9 L1d4 Bi. 50 2.9 443 4 7.3 6,055
TaraL io7, 440 3.58 32 u 8.683 14,870 21,700 1.45 b2 i t.48 1.0Me 189,160 s 5.3 4 8.10 15,884
BODEL PRECICTIONS OLLUIED
190 FEKCENT AINING RECQVERY
§¢ FERCENT DILUTION
0 LERD GRADE {1} OF DILUTANT
0 TIKC GRADE (X1 OF DILUTANT
0.04 LEAD + ZINC BRADE IT) OF DILUTANTY
0 SILVER BRADE {g/t) OF DILUTANT
3738 MUY .9 S.40 1L o7 0 3,42t 5.91 3.40 % 1La hl-
30 11,748 ILx Ly ] 1.9 913 4,30 .13 2.89 b 3.0% e 16,698 310 1.88 48 s.% 1,183
e 88,431 .73 3.680 2 5.4 3,882 9,845 1.68 2.8% 8 L1 30 98,29 .44 1.78 0 8,42 8,32
3680 80,588 1.80 & w 1.0l 3,648 9,073 .97 .41 29 4,48 407 B9, 641 .n 4.05 b 8.7% 4,055
ToraL 184,206 1.05 3.02 L 8.07 14,870 13,870 .50 .73 il 023 1,018 208,078 2.88 .7 i 1.63 15,886

& High grade is +31 Pbeln and low grade is 4-35
§ incledes ore ained dros 3730 since 3730 was sined on o 40 foot lift
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e
TRBLE 3.13  COMPARISON OF F1 MODEL PAEQICTED BEKCH KESERVES WITW 1985 MINE PRODUCTION iN AY PHASE AS BLOCKED 0UT BY BLASTHOLES -
high grade Pb H3 Ry Puela toanes Tow grade Pb in Ay Fbeln tonaes all grades Fb In Ay Phtln tonnes
bench  tonnes ¢ H] 34} lgit} 11} tolal aetai tonnes ¢ 1) 3 lg/t) X} total setal (+31) tennes [$3] 23] igrtt X} total eetal _
BLASTROLE RESWLTS
3750 ? 0.00 0.00 ¢ 0.00 ] ¢ 0.00 000 0 .00 o o ERR ThR £k ERR ERR
L] MEL] 11,520 .04 5.89 1 3.93 683 8,333 b3 .67 34 3,32 3l 19,833 .87 338 33 31 1,043
S1e 123,056 282 (R i 1.3 9,057 pLL 1.46 L n 460 3N 130,196 .09 642 b .U 9,383
3690 116,52 .5t LN+ H L1 8,13 19,627 175 2.97 2% 402 92 135,677 AT 4.4 n §.02 9,262
TGIAL 750,878 267 45 35 Ll 18,085 35,100 1.82 3.04 2% 4,88 1,635 85,520 o5 436 34 5.90 19,720
RODEL PREUICTIONS (KO DILUTIDN
3750 30 8.5 S.H 105 1244 187 [ ¢ RS 6.5 5.94 105 12,4 87
un 10580 LR .72 " .57 15 4300 .37 Lt n 5.5% el 15,180 34l L.l kS 1.41 1,t63
3 80410 307 (2] L1 1L 5,882 8930 1.85 3.8 it 5.03 454 5%, Ja0 LW LI 1] 1.08 8,312
Ja%0 13280 108 463 12 LA 5.6¢8 8150 2.06 2.87 32 93 o 81,50 1.%8 465 Ll 1.43 4,055
1078L 167,450 L3 5.8 " B.68 14,870 2,700 1.65 303 12 4.68 Lidie 189, 180 L) .0 4 B.40 15,884
MJDEL FREQICTLONS DLLUTED
100 PERCEKT NINING RECOVERY
50 PERCENT DILUTION
1.52 LEAD GRADE {1) OF DILUTANT
2.4B 2IKC GRADBE (L) OF DILUTANT
4.00 LERD + 7INC GRADE {1} OF DILUTANT
25 SILVER GRADE (g/t) OF DILUTANT
3150 4,583 4.04 LI 19 7,43 "y 0 §,bb5 4.94 L] 78 5.63 L1
37 16,020 J.07 3.8 48 1.05 1,19 b,750 2.09 2.95 3 5.05 340 2,110 2.18 HR 1 43 5.43 1,469
3ne 120,613 .32 3.67 39 519 1,470 13,425 1.4 2.95 29 467 829 134,040 2,44 3.60 38 5.04 8,0%¢
3690 109,8%0 2.5 3. b 5.47 1,114 12,375 1.88 2.7 30 4.62 n 122,265 P} 3.9 34 6.2¢ 7,805
T0TAL 231,190 .15 .51 ] 1.23 18,220 32,350 1.81 2.83% 30 445 1,430 185,140 .87 €32 3 4.93 19,649
# High grade is +31 Pbelo and low grade is 4-31
. § iacledes ore ained fros 3750 since 3730 was ained on 2 40 foot lift L
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TABLE 3.14 COWPARISON OF FBAOG MODEL PREDICTIONS FOR AY PHASE 78
1986 MINE FRODUCTION A5 BLOTKED OUT BY BLASTHOLES

tonnes Pb In Ag Fb + In tonnes
bench +31 i (m {g/t () total metal
BLASTHOLES
3750 0
3730 11,520 z.04 3.8¢% 32 5.93 683
370 123,036 2.87 4,49 40 7.38 %,057
3690 114,252 2,32 4,83 30 1.17 §,333
TOTAL 250,828 2.67 4.54 33 1.21 {8,085
FB608 MODEL (UNDILUTED)
3750 3,480 .97 3.87 79 9,84 342
373 34,880 4,08 a0 H 7.0% 3,0
30 5,230 1,58 4.3 %3 1.97 5,200
3690 122,570 2.9 8,79 4 1.72 %, 442
ToTAL 226,180 3.3 4,73 {9 g.04 18,185
F8608 MODEL WITH 10% DILYTION AT ZERD GRADE
3750 3,828 3,61 3.34 72 8,95 347
3130 38,368 in 4,35 64 8.24 3,171
3710 71,775 3.25 3. 48 1.23 5,206
36%0 134,827 2,68 4,33 35 7.02 7,462

T8TAL 248,798 3.0 4.30 45 1.31 18,185




3.2.5 Additional Work Regquired

In order +to provide reliable estimates of reserves on a short
term basis it will be necessary to drill additional fill in
holes. To fill in the current pattern to 43 m (141 ft.)} minimum
on the main 43 m (141 ft.) spaced sections will require 32
additional holes totalling 4270 m (14000 feet). Of this total
20 holes totaling 2300 m (7500 feet) are in the AY and early BY
phases and have considerable urgency.

To upgrade the drilling pattern significantly beyond the level
outlined above would be prohibitive in terms of cost and the
logistics of both drilling and data analysis.

While this core 1is still fresh it could be used for additional
metallurgical testing if required.

As noted above, the remainder of the deposit modeling should be
upgraded . to at least F8608 model standards. A new modeling
technique that treats PC Mine blocks not as homogenous single
geclogic entities but as the sum of two or more material types
has been devised but not yet put into practice. This modeling
technique could help significantly with the treatment of low
grade and waste dilution and should tried soon. Work is already
underway on both these objectives. The first priority however
is to produce an updated AY anbd BY (or BZ) model incorporating
the 19886 drilling which will help evaluate the gains from
additional drilling by comparison to the F8608 model.




3.3 Grum Geology and Reserves
1.3.1 History

The Grum deposit was discovered in 1973 by AEX Minerals in Jjoint
venture with Kerr Addison Mines. Discovery was as the result of
drill testing a gravity ancmaly in an area down fold plunge from
the Vangorda deposit along what was then a, as yet, poorly
defined favourable trend.

Surface drilling in 1973 and 1974 indicated a significant
deposit; in 1875 and 1976 an underground sampling and drilling
program, along with further surface diamond drilling, was
carried out to further define it.

Kerr Addison sold the deposit, along with Vangorda and Swim, to
Cyprus Anvil Mining Corporation in 1979. From 1880 to 1882
Cyprus Anvil drilled additional holes in and around the deposit
and reloged all existing holes in it. All available sulphide
intersections were re-sampled and re-assayed at that time.

3.3.2 General Geology

3.3.2.1 Stratigraphy and litholoay

The Grum deposit consists of three to five highly contorted
layers of massive and disseminated sulphide mineralization
within a 150m section of barren phyllite. The most important
mineralized horizon occurs just beneath the Dbasal carbonaceous
member of the Vangorda formation. There are thin low grade
horizons within the Vangorda formation and more important
horizons in the upper part of the Mt. Mye formation.

At Grum, the Vangorda formation consists of soft, highly
fissile, calcareous phyllites. Metabasites in the Grum area are
minor and tend to be highly foliated chlorite phyllite rather
than blocky, massive greenstones that typify the Vangorda
formation elsewhere. The basal carbonacecus member of the
formation (unit 5A) thickens across the deposit from about 10m
in the northeast to as much as 80 or 100 m southwest of the
deposit. The sulphide horizons appear to be associated with the
northeast pinchout of this unit. Immediately above the main ore
horizon the carbonaceous rocks are soft, highly sheared and
gouged but elsewhere they are moderately hard, highly fractured,
black siliceous phyllites.

The Mt. Mye formation also consists of soft phyllites which are
distinguished from those of Vangorda formation be being
non-calcareous and less distinctly banded.

There are no significant post metamorphic dykes at Grum. The
Anvil Batholith crops out 1.5 km northeast of the deposit but is
separated from it by major faults. The batholith is unrelated
to the deposit and does not appear to have significantly
affected it.




3.3.2.2 Structure

The ore layers at Grum are contorted into a complex, shallowly
northwest plunging, polyphase fold structure. The prominant S
shaped folds (figure 3.8) are second phase structures. They are
superimposed on a larger Z shaped first phase fold. The
dominant plane of fissility (S2) in the phyllites at Grum is
axial planar to the second phase folds and dips shallowly (100
to 300) generally to the southwest. This fissility is a major
factor in assessing slope stability for a Grum pit. The overall
deposit elongation parallels the axial direction of the second
phase folds (315% trend 119 plunge).

There are - several important faults at Grum. The 1largest
displacements occur on moderately (350 - 45°) dipping structures
that truncate the deposit at both its northwest and southeast
ends {(figure 3.8). Neither of these structures would crop out
in an open pit but smaller subparallel faults will ©be found in
the pit. A steeply northwest dipping fault trending about 060°,
passes between sections 70W and 72W and downdrops the deposit
about 60 m to the northwest. A myriad of smaller faults were
mappped underground by Kerr Addison trending on the average 0800
and dipping steeply. Joints mapped underground and on surface
tend to strike 060° and dip subvertically.

3.3.2.3 Surfical Geology

The subcrop of the ore deposit is covered by up to 100 m of
morainal material (tills) and better sorted galciofluvial silts,
sands and gravels. These unconsolidated sediments are water
saturated and may contain pockets of permafrost. The northeast
wall of any pit designs at Grum must contend with thick sections
of these sediments. Dewatering in advance of stripping may help
increase stability substantially as well as simplify operations
in the pit.

3.3.2.4 Qre Deposit Geology

As with other deposits in the Anvil Range a given ore horizon at
Grum tends to have a massive sulphide upper and central portion
and a quartzose, disseminated sulphide 1lower and perhiperal
portion. The horizons can be up to 30 m thick but are mostly 13
m or less thick. Grade 1is strongly partiticned into massive,
particularly baritic, sulphides thus the tops of horizons tend
to be high grade and the bottoms low grade (except of course
where the horizons are overturned). The sulphide horizons are
separated by significant thicknesses of barren phyllite.
Interfaces between ore and waste tend to be sharp at the
stratigraphic hanging wall contact against barren phyllite and
gradational both at the footwall and laterally against sulphide
waste,

Grum, 1like Vangorda and Dy, has several characteristics that
distinguish it from Faro. In large part this 1is due to the
lower metamorphic grade the deposit has reached. The most
outstanding difference between Grum, and all the other Vangorda




Plateau deposits, as opposed to Faro is the form of the deposit.
The Vangorda Plateau deposits consist of several distinct,
highly contorted horizons separated by barren phyllite waste.
Faro on the other hand is essentially one thick horizon in
overall outline with lesser phyllitic waste but substantial
barren sulphide waste banding. This implies that dilution by
phyllite will be higher at Grum than at Faro. Faro however
contains considerable internal sulphide waste thus its dilution
is higher than might appear at first glance. It is none the
less inescapable that Grum has more potential dilution and will
have more complex mining problems than Faro. On the positive
side, the dilutant at Grum will be more commonly easily
identifiable phyllite rather than 1low grade sulphides as at
Faro. Experience at Faro shows that phyllite dilution is much
easier to contrel than low grade sulphides. Grum’s higher grade
if diluted at 3 times the historical 5% dilution used at Faro
still gives Grum a higher average grade.

The next most obvious difference is a finer grain size and more
complex mineral intergrowth, necessitating finer grinding than
Faro ores. Cyprus Anvil Mining Corporation had already made
modifications to its mill to accomodate this fine grind prior to
shutdown in 1982. When a large proportion of feed comes from
Grum it will be necessary to utlize this grinding capability at
the expense of tonnage throughput.

At a given Pb + Zn cutoff grade, ores at Grum are higher grade
than those remaining at Faro, particularly in precious metals
relative to base metals. The average gold content of Grum is
several times higher than Faro. Similarily, other elements that
tend to be geochemical associates of gold: mercury and arsenic,
tend to be higher at Grum. The sphalerite at Grum, and likely
other Vangorda Plateau deposits, is richer in zinc due to lower
metamorphic grade and resulting lesser iron content. This will
help counteract higher pyrite-sphalerite middlings expected with
Grum ores.

A feature unique to Grum among the Vangorda Plateau deposits is
the relative abundance of quartzose ore types, particularily
carbonaceous pyritic quartzites (4A) which comprise about 35% of
the reserves above 4% Pbh + Zn. It will undoubtedly create
challenges for maintaining . good lead concentrate grades, and
probably necessitate stockpiling and planning campaigns of 4A
during which depressants are used.

3.3.3 Drill Definition & Information Base

The Grum deposit extends from section 52W in the southeast to
section 112W in the northwest. The deposit has been most
densely drilled between 62W and 86W and it is this portion of
the deposit for which proven geologic reserves are reported.

Most of the deposit southeast of 88W has been drilled from the
surface on at least a 81m X 30.5 m (200' X 100') pattern. Most
surface holes are wvertical.




Between sections 82W and 86W the deposit has also been explored
by 15,000 m of underground drilling in fans from a pair of
parallel inclines following the deposit +trend. The strike
length of the deposit examined from underground is 700 m,
underground workings, now flooded, total 2800 m. The fans are
most complete on even numbered sections (le: spaced 61 m apart);
on the odd numbered sections in between some fill in drilling
has also been done from underground. The overall density of
drilling is on the order of 15 m X 30 m with local areas being
much in excess of that.

In the scutheast part of the deposit additional fill in drilling
was done by Cyprus Anvil in 1980-1882 from the surface to more
closely define shallow ore for early production.

Total drilling at Grum is 67,200 m of which 15,000 m 1is
underground drilling and 52,200 m is surface drilling. Between
B2W and B86W there 1is a total of 53,600 m of drilling 1in 372
drill holes ({154 surface and 218 underground) of which 344 are
used in the current model. The remainder not included 1in the
model are underground holes that are at high angles to the
geological sections and some short holes that did not intersect
ore.

Without question Grum is the best drill defined deposit in the
Anvil District.

There are 9000 samples in the Grum deposit assay database.
Assay intervals generally average 1.5 m in length and are keyed
as closely as possible to sulphide rock types. 80% of these
were determined for Cyprus Anvil by Kamloops Research and Assay
Labs between 1880 and 1983. For most of these samples Pb, Zn,
Cu, and Ag assays are available. For 2/3 of these samples there
is also insoluble Fe, soluble (in hot concentrated HCL)} Fe, Au,
and pulp SG. All assays were determined using a set of Anvil
District ore type standards for control. Rejects and Nz purged
pulps (by now somewhat oxidized) have been retained for
additional analytical work. There are no Bal0 or Mn assays
available nor is there systematic data available for Hg, As, Cd
or any other elements.

The remaining 10% of the assays are from Kerr Addison samples
for which Pb, Zn and Ag only are available. Many of these
samples are from the holes not used in the ore deposit model.

3.3,4 Methods and Procedure of Reserve Calculation

3.3.4.1 Intrecduction

For the purpose of this evaluation a new block model, the G8606
model, was constructed in June and July 1886. New reserves were
calculated for +the the deposit in two portions, one, from
surface (1336m maximum elevation) to 1088.5 m elevation and a
second from 1088.5 +to B68.0 m. elevation. This was due to
software and hardware limitations bought about by a 1low bench
height (4.5m) and correspondingly larger number of benches.




The PC Mine software package was used for grade interpolation
and reserve calculation. The block geoclogy and composites had
been previously calculated using Mintec's Medsystem release 10,
The results of the calculation are outlined in Table 3.19 and
discussed below.

3.3.4.2 BRBlock Geology and Drillhole information

The reserves are calculated from a computer based 3D block model
based on a set of cross-sections produced by Cyprus Anvil
geologists in 1982. The sectlions are parallel to the columns in
the mine model and perpendicular to the eleongation of the
deposit. The c¢ross sections are ©61lm apart (200 feet) and
provide the only geologic control for the mine model. These are
the same sections used for the sectional calculation by Cyprus
Anvil in 1983 (the Simpson-Adamson calculation} recalculated by
Dome in 1984, All sections are available in a supporting
document available at Curragh’s Toronto and Whitehorse offices.

The logging and drill hole orientation data used were the most
current available for the deposit. The interpretation of the
geologic detail is known to need improvement in a number of
areas particularly concerning the correlation of certain
horizons and the treatment of faults. A new set of more closely
spaced cross and longitidinal sections is being prepared to
address these points of detail. For the +time being however
these shortcomings are of little consequence as most of the
deposit is so densely drilled that there is little scope for
variations in geologic interpretation to change the volume of
the deposit significantly. The details of ore distribution on a
given bench can however change significantly. For the purposes
of annual projections of production the current geological model
is considered adequate.

The bhlock geology was generated manually by laying a grid over
the geologic sections and hand c¢oding the rock types. Block
dimensions are 4.5 m high, 8.0 m across deposit trend and 15.0 m
along deposit trend. These block sizes provide a reasonable
approximation of the complex structure of Grum. Codes were
assigned by visual estimation of the arealy most abundant rock
type. If the block was more than 50% sulphides it was coded as
a sulphide type, otherwise the block was considered waste. One
code is assigned per block and that code is assumed +to apply
homegenously to the entire block. The sectional codes were
plotted, checked and edited for each section. The blecks in
overburden or air were assigned from interpolated grids
representing topography and bedrock surfaces based on digitized
contour maps. Blocks more than 50% above topography were coded
as air and more than b50% between topography and bedrock as
overburden. One generic waste code was carried for the
remainder of the model not coded as air, overburden or sulphide.

The rock types used in the Grum model are summarized 1in table
3.15. Since there 1is a large amount of low grade quartzose
mineralization in the footwall of mineralized horizons at Grum




it was judged desireable to carry a separate code for base metal
poor and base metal rich lithologies. This is inherrent in the
lithologic codes of 4C and 4D however exactly the same
distinction is made by the modifiers 4A0 and 4A4 (the latter
being the base metal rich variant). A similar distinction was
made between 4E0 and 4E4. The purpose of this distinction is to
avoid undue averaging of grade into the footwall (and vice
versa) and to improve modeling of the relatively sharp grade
separation within mineralized horizons.

Sectionally assigned codes were applied to 2 columns of blocks
on either side of the section. Since the Grum deposit plunges
to the northwest this assignment would c¢reate a stairstep
appearance in long section. By coincidence the diagonal of two
blocks in long section is parallel to the deposit plunge thus a
“plunge correction” was made by raising the first column of
blocks one level (southeast of the section) and lowering the 4th
column of blocks one level (northwest of +the section). The
second and third columns of Dblocks are kept the same.
This has no affect on deposit reserves. All this block coding
was done outside of PC Mine either using the Mintec Medsystem
release 10 software package or by manual means. The block codes
were reformated to suit PC Mine then imported.

DDH data was imported directly to PC Mine from Mintec output
files after reformating but not used since composites were also
imported from reformated Mintec ocutput files.




Table 3.15
86-06 Lithologic
Mine Model Code
Rock Type Description

1 4A0 low grade, ribbon banded,
graphitic, pyritic quartzite

2 4A4 high grade ribbon Dbanded,
graphitic, pyritic guartzite

3 4C low grade pyritic quartzite

4 ' 4D high grade pyritic quartzite

5 4E0 & 4K low grade massive pyritic
sulphides (K = carbonate
bearing)

6 4E4, 4J, 4F high grade massive pyritic
sulphides

7 4G baritic massive sulphides

8 4H pyrrhotitic massive
sulphides

9 4L mineralized altered wallrock
rhyllites

10 all waste rhyllite

11 overburden gravel, sand & silt




3.3.4.3 Composite Calculation

Composites were calculated by Medsystem on a 4.5 m bench basis
for holes steeper than 450, For holes shallower than 459,
composites were based on 4.5 m horizontal intervals from the
drillhole collar. Composite intervals can range from 4.5 m to

6.5 m depending on borehole orientation. Waste intervals less
than 1/2 bench height (2.25 m) were considered internal waste
and included in the composite interval. Intervals greater than

1/2 bench height were external waste and not included. This
procedure was intended to accurately represent the grade of ore
in blocks of all settings but does not automatically include all
dilution in marginal composites. Such dilution adjustments must
be made separately.

Drill hole assay data were clipped to the 95th percentile levels
to avoid assigning unusually high assays to large blocks. These
levels are 1listed in table 3.16. Intervals with no measured
S.G. were assigned an 8G depending on rock type as listed in
table 3.17. These are based on statistical analysis of the
measured data.

Composite calculation was carried out for the mineralized
sections using this modified assay data and weighting by length
and specific gravity. The length of the composite within a
mineralized band was carried as well as the values since only
the length of the mineralized part of an interval was
composited.




Table 3.186

Maximum Permitted Assay Values and SG Values

Pb
Zn
Ag
Au
Cu
Pu

1p SG

11.0%

20.0%

175.0 g/tonne
2.8 g/tonne
0.4%

5.0

Table 3.17

SG Values Assigned For Each Major QOre Type
In Case of Missing Analytical data

Ore Tyve

4A
4A
4B
4C
4D
4E
4G
4H
4J
4K
4L
4L

0
4/4AE

0
4/4LE

&

.23
.31
.00
.45
.53
.32
.42

.87
.84
.11
.23

LW WL b W www

Table 3.18

Maximum Permitted Assay and 5G

PB
ZN
AG
AU
Cu
PSG

For DDH Composites

9.00%
17.00%

150.00 G/tonne
2.30 G/tonne
0.34%

4.80




The final composites can be as short as 0.1 m if only a small
part of a mineralized band is within a composite interval. When
the composites were imported to PC Mine the length data could no
longer be carried. After calculation, the compesites were also
clipped to the 95th percentile level as outlined in Table 3.18.
Every composite was manually checked against the cross-sections
to insure that the codes applied to sectional wunits were
consistent with the composite codes.

The modeling process up to this point is described in more
detail in documentation of Cyprus Anvil’s "G2" model produced in
1982 by P.I. Clarke and in 1984 by L.C. Pigage. Composite
calculation was the last step carried out with, Medsystem, the
remaining calculations, reporting and analysis was done through
PC Mine.

3.3.4.4 Yariogram analvsis:

Experimental variograms were calculated for the Grum composites
in wvertical, across deposit (model 0000) and along deposit
(model 0900) directions. As was expected the wvariograms are
generally ambiguous. Those for lead are shown in figure 3.13 to
3.15. The variogram analysis shows the range along the deposit
is about 40 m and is greater than either vertically or across
the deposit. The approximately 20 m across deposit range is
uncertain but it can be argued that the along deposit range is
about twice the across deposit. This conforms to what was
expected on geclogic grounds.

3.3.4.5 Interpolation:

The geostatisitcal analysis done was not adeqaute to use kriging
as as interpolation method thus inverse square distance
weighting was used following precedent set at Faro. The search
volume was an ellipsoid with major axis of 150 m parallel to the
deposit plunge and with a diameter in cross section of 106 m.
The elipsoid centered on the block being interpolated thus the
maximum distance a sample can be used to weight a block is 75 m.
A horizontal and vertical anisotopy of 1.41 was used. This
results in samples along trend being weighted twice as heavily
as those across trend (with an anisotopy of 1.41 a sample 53 m
across strike 1is weighted the same as one 75 m along plunge
because the sample is treated as if it is 53 X 1.41 or 75 m from
the block center, once this apparent distance is squared the
factor of 2 (= 1.412) appears). A search volume radius much
larger than the range was used in order to insure that the
blocks in the 1less intensely drilled part of the deposit would
get grades assigned. Multi pass interpolation used for the
F8608 model was not available when the Grum model was built.

The most important test that a sample within the search volume
must pass before being used to interpolate a block is the
equivalance of geological codes. This is important in Anvil
district deposits because of the strong ore type zoning and
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coupled grade zoning. The implications of this restrictive code
matching for use of the model are very significant and discussed
below.

The minimum number of composites required to interpolate a block
was set at 2, the maximum at 8. The minimum limit was set to
avoid the possibility that one very short composite could bias
an entire block, the possibility that two very short composites
could be used cannot be excluded however in most cases a very
short composite will be near a longer one.

Specific gravity was interpclated in the same fashion as other
assays. Uninterpolated sulphide blocks were assigned an SG of
2.7. SG was reduced by 5% in the final model in order +to
correct the pulp SG to in-situ whole rock SG. The average SG’s
for the Grum deposit are given with the geclogical reserves in
tables 3.1% and 3.20. ‘

3.3.4.6 Geological Reserve Reporting

Reserves were calculated by the weighted average of block values
for all ©blocks that exceed an arbritrary % 1lead plus % zinc
cutoff wvalue. Geologic reserves are the sum of all blocks in
the model below topography but irrespective of any pit outlines.

Since there are two Grum models the results of the two models
were combined by a spreadsheet.

Sectional geological reserves were also computed for each cross
section by reporting the reserves within a plan view polygon
representing the area of influence of each section (+ 30.5m from
the section 1line). The sectional reserves were needed to
compare to previous calculations which are largely sectional
hand calculations.

3.3.5 Results
3.3.5.1 Geological Resexves

The geological reserves calculated for Grum are summarized in
table 3.19 for the +two constituent models and for the entire
deposit. Sectional geological reserves are summarized in table
3.20 for the entire deposit.

Southeast of section 62W the Champ zone is estimated to contain
a additional 1.7 milliion tonnes averaging 3.5% Pb, 4.3% Zn and
46 g/t Ag. This figure i3 based on sectional calculation and
quoted at a 4% Pbt+Zn cutoff with no adjustment to reflect
dilution. Northwest of 88W there may be an additional 5 to 10
million tonnes of deep mineralization not yvet completely drilled
off.

3.3.5.2 Model to Model Comparisons

Table 3.21. and 3.22 A to D compare the newly calculated
reserves (GBB06 model) to previcus calculations on a whole




TABLE 3,19

68646 NMODEL GECLOGICAL RESERVES FOR THE THO CONSTITUCNT MODELS
AND FOR THE ENTIRE DEPOSIT

ERRDE YOLUKE 5.5. {IRE LEAD NG Pb ¢ In SILVER GOLD
CATEBGRY tbr) {tonnes) (i (i} ) tg/t) tg/t)

ABOVE BRUM {1336.0 & to 1088.5 a)
1 4,677,480 337 15,763,300 3.84 .30 1034 £4.0 .92

- 6% 1,942,926 312 6,045,990 L9030 499 38 077

-

Y 5,620,400 330 71,831,290 3.30 5,56 8.83 3.4 ;.88

UNDER GRUM (10B8.5 n to 868.0 &)
5 % 1,380,820 3.75 71,057, 1u0 4,04 6,36 10.40 66.5 {18
& - b 322,70 3.3 5 7e0, 710 2.12 2.76 4.68 35,3 0.99

1 2,403,340 .67 8,817,870 3.66 3064 9.30 61.9 114

TGTAL DEPOSIT (1336.0 a to BE.0 m)
1 5,558,300 348 22,822,400 3.9 646 10,36 854 1,00
§ - b 2,465,640 317 7,826,750 195 302 457 34 0.82

% 9,023,940 3,40 30,649,160 3.4

rn
ay
(==}
-0
[==)
cH
<
-
-
-
wn

n

COXPARISDN TO CYPRUS ANYIL/DGNE (SIMFSON - ADANSON) HAND CALCULATION
trncorrected - see Tables 3,14 % and D

4% 9,725,911 386 32,611,000 3.48 5.72 9.20 51
VARIANCE 378 -14.30x -6, 0% -2.2% -2.5% ~2.48% -3.08
nen te cld
KOTES:

¥ Part of this difference in tonnage is due to eninterpolated blocks,
There are 707 such Bblocks in under grue and 316 in above grua, not all of
thic material will ke ore however. Each block represents about 1900 tonnes of
aaterial thus there is about 2,000,000 tonnes of un accounted for sulphides,

¥ The large variance in volume and specific gravity between the two calculations
ig explained in the text aad the notes for Tables 3.22 B and I,




GEOLUBICAL RESERVES &Y CROSS SECTION FROM GBGOL COMPUTER MODEL, 1984
TGTAL DEPOSIT, 4% Ph + In CUTDFF GRADE

TOTAL

SECTIGN  YOLUNE SPECIFIC TOWNAGE  LEAD TING SILVER  GOLD Ph+ln  NETAL

BRAVITY

{bes! {tonaes) ) M (gt g/t 1) {tonnes)
86 W 484,180 3,09 2,014,210 2.40 499 85,0 0.4 759 - 140,592
B4 ¥ 584,620 306 1,849,610 2.80 4.9 47.4 0,60 .70 142,432
g2 8 787,360 340 2,680,540 3.19 5,55 56,5 0,84 B.73 234,089
B0 W 1,297,080 LI 4,340,270 3.10 4.85 51,8 {.05 7.95 345,08t
B 975,780 3,27 3,195,500 3.18 5.50 54,7 1,04 B.bb 276,762
TR 907,200 336 3,048,380 .49 5,80 58, 1,07 929 283,135
TN 1,013,080 345 3,498,880 3.72 6,20 $2.3 1,05 9.97 347,148
T2H 743,440 345 7,584,49  3.44 5.77 41,2 .02 9.41 243,75
704 674,980 3,50 2,445,940  3.6b 8.57 836 .04 1043 255,415
8 355,320 3,70 1,314,260 4.10 8.27 46.7 L.60 1037 136,27
BAH 442,260 3.69 1,637,196 414 5,75 §6.7 0.97 .90 141,507
548 301,380 LeL 1,091,070 379 5.52 8.2 9.99 9.30 101,465
§2% 178,200 3.9 857,640 3.39 5,03 54.8 {,10 §.42 55,347
8,971,020 140 30,459,420 3.4 5.0 57,3 ¢.95 9.00 2,742,527

# The slight difference {0.1%) in tonnage between this figure and that on table 3,19 is
due to a small amount of material cotside the ares limits set for the cross sections
when conputing these reserves,




deposit and sectional basis respectively.

Unfortunately the calculations listed 1in table 3.21 are not
exactly comparable. The first 3 (A-C) are all based on
Kerr-Addison’s geological interpretation and assay data. The
Cyprus Anvil computer models differs in that some new assay data
was used but the bulk of the data was the same as A and B.

The last 2 (D & E on table 3.21) are based on the current
geological interpretation and the current assay information
which nearly completely replaces Kerr-Addison’s data. These two
calculations reflect some ore in the northwest part of the
deposit that was drilled off in 1982, this amounts to about
3,000,000 tonnes largely of low grade material on sections 78W
to BEW.

The early computer models did not use geologic control on
interpolation which tends to average grade between disseminated
and massive mineralization resulting in a 1larger tonnage of
lower grade material than a comparable sectional calculation
with sharp grade distinctions (compare A to B and C on table
3.21).

The G8606 model has attempted to counter this averaging effect
by restricting the choice of composites to the same rock type as
the block being estimated. The result is a closer comparison in
grade to the corresponding sectional calculation (compare D to E
on table 3.21). The G8606 model however was not able to
assign a grade to every block due to the stringent matching
requirements and local paucity of assay information. Thus there
1023 uninterpolated blocks representing about 2,000,000 tonnes
of sulphides distributed through the deposit. Only a portion of
this is likely to be over 4% Pb + Zn in reality but for the
purposes of the current model all of it is assigned a zero grade
and included as sulphide waste. Much of this material (about
700,000 tonnes in 423 blocks) is in the lower part of section
86W partly accounting for the poor comparison t¢ the hand
calculation on that section (table 3.22D). The distribution of
uninterpolated blocks by section in the two constituent models
is given in table 3.23.

A further complication in comparing the current model to the
hand calculated reserves obtained from the same geological
interpretation is that two problems were encountered with the
Cyprus Anvil/Dome calculation: a) there were some calculation
errors involving volumes above cutoff and to a lesser extent
tonnes on sections 78W to 88W and b) the 8G used for sections
82W-86W was assumed +to be 3.6 (because assay data was not
complete at the time the calculation was made)rather than the
measured SG that was used for the rest of the deposit. In
retrospect the assumed value was tooc high as much of the
mineralization on those sections is considerably lighter. These
points have been adjusted for in Table 3.22B. Table 3.22D shows
the section by section variance between calculations. Between
the Cyprus Anvil/Dome calculation and the current one the grade
is almost always slightly down. In large part of this 1is
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Thale 3,71

COMPARISON OF PREVIOUS CALCULATIGNS OF THE GEOLGRIC RESERVES 10 THE F8608 MODEL

4% Pb + In CUTOFF GRADE

CALCULATION 0RE
tonnes)
KERR ADDISOR - 1977 26,683,000

sectional hand calculation

KERR ADDISOM / NORRND& - 1978 27,650,000
cozpeter block nodel

CYFRUS ARVIL - 981 30,783,009
"61" coaputer block aadel

CYPRUS ANVIL / DOME -1983 £ 32,601,000
zectional hand calculstion
{uncorrected, see table 3.22)

CYFRUS ANVIL / DOME -1983 + 31,615,000
sectionat hand calculation
{corrected, see table 3.22)

CURRAGH RESOURCES - 1980 b3G, 647,000
'565668" computer block aodel

b
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4,9
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Philn
{1

10.5

8.8

8.4

9.2

9.2

7.0

fg

lg/t)

b2

43

4%

39

TGTAL
METAL
(tonnesd
2,738,715
2,742,000

2,462,480

3,000,242

2,918,045

2,758,410

t+  Includes on the order of 2,000,000 to 3,000,000 tcnnes of selphides in the northwest
part of the deposit drilled off in 1987 atter the other calculations were done.




SeCTION

B85 ¥
B4 |
g2 ®
B¢ ®
LR
16 R
744
72 8
R
t8 |
bt @
b4 W
62 N

b3 to B6R

TRELE 3.22

SECTION

35 ¥
84
Az «
80 W
My
]
T4 R
12
T0W
B W
85 W
64 W
82 W

bW to 3oM

§
#
]

KESULTS OF KERR ADDISON SCCTIONAL CALCULATION, 1977
TOTAL DEFOSET {both Vangorda Mines and AEY oplionl 41 Ph+ln CUTOFF

VBLUNE

{bca)

nfa
n/a
nfa
n'a
wfa
nfa
n/a
nfa
nla
nfa
kfa
nfa
nla

n/a

RESULTS OF CYFRUS ARVIL/DOXE SECTIONAL CRLCULATIGN (STIMPSON-RDANMSONE, 1983

SPECTFLC TDMNAGE

BRAVITY

n/a
nfa
nla
n/a
nia
n/a
nfa
n/a
n/a
nfa
nfa
nra

nfa

{tonnes)

1,375,120
7,185, 447
3,039,373
2,918,457
2,732,810
2,778,447
2,223,118
2,226,492
1,736,341
{,377,821
{184,762

630,255

76,067,842

LEAD

T0TAL DEPOSIT, 4% Pb + Ia CUTOFF GRADE

VOLAUNE
{bca)

297,045
776,317
359,573
1,118,740
994, 143
886,940
934,978
659,745
456,948
386,618
416,215
782,318
170,190

$,300,243

. ¥ Volumes above cutoft have been recalcuiated due te an error
in the original calculatioen.

SPECIFIC TONNRGE

GRAVITY
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3.80

t An assuped value for 5.5.0f 3.4 was used on these sections.

1,440,349
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1,028,545

632,340

31,614,967
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67.9
67.0

cc
il

81,90

§1LVER
{g/t)
49.0

8.0
52.0
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9.1

GoLa
tg/t)

nfa
n/a
n/sa
nfa
n/a
rn/a
niz
nfa
nfa
nla
nfa
nfa
nfa

nte

§OLD
tg/t)

n/a
n/fa
nia
nia
nfa
nfa
n/a
" nfa
n/a
ala
nla
nfa
n/a

nfa

Phein

(%

3,39
§.%3
11,36
7.38
10.24
16.32
10,78
10.56
12.22
10,93
1.3
11,08
9.95

19.51

Ph+In

(i

g.0g
7.49
8.10
g.72
9.33
9,47
9.63
.51
£0.68
11.42
19.36
9.59
2.98
5.

7
J

ra

ToTAL
NETAL

{tonnes}

157,634
122,798
748,267
765,073
253,854
282,026
299,517
234, 825
272,077
157,76z
154,520
129,056
82,711

2,739,164

TOTAL
HETAL

{tonnes)

260,622
194,239
263,771
329,903
288,637
250,751
311,752
736,764
259,003
158,453
167,180

98,437

54,784

2,918,529

This is teo high and has been reduced &y 10X for coaparison purposes.




Taele 3.22 C

PERCENT VARIAMCE OF GB&GE {TABLE 3.20) TO KERR ADDISON (FABLE 3.22 A) CANEW-OLD)/OLD)
TOTAL DEFOSET, 4% Ph + In CUTOFF BRADE

SECTiON

B4R
84 ¥
B2 W
gl ¥
73 ¥
T4 W
74 N
12 d
AR
65 W
bé W
b4 W
62 ¥

538 to B&W

TRELE 3.22 D

VILUNE

theal

SPECIFIC TOMNAGE LEAD

BRAVITY

{tonnes)

26,17
34,3
2.
42,81
9.9%
11,86
25.9%
16.2%
19.0%
-24, 3
16.5%
-6. 3

4,3

1h.8%

(L}

-21. 54
-15.91
-21.31
-13.6%
-16, 1
~14. 54
-10.3%
-2
-1
-9. %1
-13.9%
-12.84
-14. 1

~le. 3

PERCENT VARIANCE OF 58508 {TABLE 3.20¢) TO SIAPSOM
107TAL DEFOSIT, 4% Fb « In CUTOFF GRADE

CECTION

g6 Wt
B4 W%
B2 W ¢
80 W &
Il
76 #
FEN
72 M
70 &
4B K
b4 W
A4 H
2 W

620 to BOW

VGLUME

{oca}

-3 4
-24.71
-20.41
15.94
-t. 8%
2358
8.3%
13,482
5.8%
-8. 4
-0.9%
8. 74
4. 7%

-394

SPECIFIC TONNAGE LERD

GRAVITY -

-4. 3
-t.3%
3.4
-1.0%
3.2%
-0.9%
-9, 2%
-4.6%
-4.51
=0,
.00
~0.4%
=0, 74

~0. 14

{tonnes)

=34,
-25. 6%
-17.7
14.7%
Y4
X
Al
24
R
-4, 8x
Ll
6. 4%
4.0%

L= = - o B )

-3

(i

-¢.8%
-2.04
6.2
-6, 8%
-6.31
Y
T
2
T-5.01
-9.7
-6.4%
-1.4%

2.0

-3
i
-4
4

-2.5

1INC

£4)

-14.0%
-12.%
-24.0%
1308
-14,7%

-7.18

-6.3%
-10.73%
-11,81

-1.7%
-12.21
-18.7%
-14.31

-13.02

SILVER
{g/t}

-1, 41
-10. 22
-18. 0%
-1.3
9.41
-9
-3.61
-2.8%
-a, 14
-8.7%
-0.3%
-B.48%
-0.3%

-6.84

T0TAL
gOLD Fh+in  HETAL

-ADAMSON/DOME {TABLE 3.27 BY [(REW-OLD)/OLDI

1HE

(4

-§.28
I H
2.81

19,58
-7

4.3
3.9

-5.51

-0.8%

-8.94
-3.3%

-4, 41

“11. 4

=234

SILVER
(g/t!

-, 2%
-0.8%

8.7
-7.54
-1.3%
-1

2.1%
-3.81
-b. 5%
~8.74
-6.1%
1.3
-1z

-3.01

See explanation in text-comparison of modeis at O cutoft

{o/t) {4) (tonnes)
-19.2% b5
-13.8% 14,01
=234 -5
- L0
-15.4L -T.41
BURH .81

-8.0% 1990
-10.51 3,62
-1 -6 1)

-5 % 2807
-11.91 3.
SRR VA 5
-15.4% 1L
-1, 3 0.1%

TOTAL
GOLD Fheln METAL

{g/t} (L) {tonnes)

-6, 280 38,45

i -

7.60  -11.3%

-8.8¢% 4.8%

-7.2t -4
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probably due to the <clipping of the extreme high end of the
assay and composite population which was not done in the Cyprus

Anvil/Dome calculation. The large variance in wvolume on
sections B80W-86W is partly due to uninterpolated blocks but must
be mainly due to differences in calculation method. The

computer model interpolated grade into each block whereas the
hand calculation averaged a large number of intersections to
arrive at the grade for large panels of ore. In 1light of the
relative paucity of drillhecle information for some panels such
large variances are not surprising. The interpolation method
would be expected to give a more realistic picture of grade
distribution.

A check on the volume of sulphides above 0% Pb+Zn grade shows
that the volumes are essentially identical for the two
calculations: 11,125,546 cu. m for the Cyprus Anvil/Dome versus
11,166,660 cu. m for the present model. The comparison for
tonnage above cutoff for the two calculations with adjustment
for a lower S.G. on sections B82W to 8BW gives 37,415,941 tonnes
for Cyprus Anvil/Dome versus 37,329,080 tonnes for the current
model (the original Cyprus Anvil/Dome calculation using their
S.G. gave 38,536,557 tonnes above 0%). Thus it is eclear that
the reserves only become inconsistent when a cutoff grade above
D% is used.
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UNINTERPOLATED BLOCKS IN G8608
GRUM COMPUTER MODEL

86 B84 82 80 78 76 T4 T2 T0 68 66 64 62 TOT

Above 32 1 1 32 18§ 4 8 21 62 74 4868 12 0 312
Grum

Under 423 23 38 52 54 23 13 36 10 14 1 0 0 687
Grum

Total 455 24 39 84 73 27 21 57 172 88 47 12 0 999




3.3.5.3 Reliabjilityv of Reserves

The reliability of geological reserves is a difficult matter to
quantify at this time. The inadequate geostatistical knowledge
of the deposit has precluded determination of block estimation
variance. Thus quantification of overall deposit variance was
not pessible. :

The density of drilling is sufficient to 1limit the possibility
of major changes in deposit volume due te variance in
interpretation. Volume ranges of +10% would be possible.
Variance possible due to calculation methods is also not
quantified but changes of a few percent would be possible
through adjustment of interpolation parameters such as
anisotropy, weighting scheme and range and perhaps more by
altering the geoclogy matching scheme.

Based on the reproducability of geological reserve calculations
for the Grum deposit and the central position of the current
model in the range of values it seem reasonable to conclude that
on a global basis the geoclogical reserves presented herein are
reasonable and probably reliable within + 10%, as such can be
considered proven. Local reserves on the other hand are not
nearly as reliable. In the vicinity of the dense drill pattern
around the underground workings the 1local reserves are
reasonably accurate however towards the periphery +there is
considerably more possible variance. ©On a bench basis variances
of +50% would not be surprising towards the deposit periphery
but lesser variances in the core of the deposit are likely.
Small tonnage benches would of course be subject to high
variances.

The earliest production comes from a long trough like pit
fellowing the subcrop of the ore horizons, This part of the
deposit is the most densely dilled from the surface but only the
part southeast of 72W has been drilled from underground. The
drill density is at least one hole every 30.5 m (100 feet) on 61
m (200 foot) spaced sections, close to the current density of
Vangorda drilling. There is room for improvement especially in
light of the complex structure inveolving steeply dipping ore
layers. In general the earliest production is from an area that
is only moderately reliable but it is underlain by highly
reliable deeper reserves.

How well the reported reserves will relate to mill feed depends
on the type and degree of dilution allowed. It is recommended
to use a dilution of no less than 10% at zero grade with
alternate dilutions ranging to about 25% at 3% Pb + Zn depending
on the extent of low grade sulphide dilution experienced. As a
starting point 15% at zero grade would be reasonable but
sensitivity to dilution should be considered. As is the case
for Faro dilution will be site specific and a constant average
dilution will be an oversimplification.

The need to use a higher dilution than the historic 5% used for
Anvil District deposits in the past is brought on largely by the




restrictive geology matching during interpolation. This
matching was not done previously thus the models tended to
dilute themselves in unpredictable ways during interpolation.
in order to present a more realistic portrayal of grade
distribution especially with respect to grade averaging into
otherwise barren sulphides, particularly footwall sulphides, the
modeling technique was changed. It is however necessary to
change dilution practice at the same time. This was not done at
Faro when using the FI model with the result that prdicted
tonnages were far too low and grade far too high compared to
blastheole indicated tonnage and grade.

The other major problem with the Faro FI model in the JB phase
has been traced back to drillholes now known to be in the wrong
place due to a survey error many years ago. This became
apparent by comparing drillhole geology to pit geoclogy. At Grum
similar problems are not expected since more careful surveying
has Dbeen done and survey calculations have Dbeen checked for
errors; those found have been corrected. At Grum the drillhole
collars are still present thus surveyed locations could be
checked if desired. This was not the case at Faro.

3.3.6 Additional Work needed

The complex geology of the Grum deposit and 1its multi-horizon
nature creates a great deal of difficulty in producing an
interpretation that it is consistent from section to section.
Horizons are indistiguishable from one another in drill core
thus it is only the iterative process of section by section
interpretation and comparison that c¢an solve this problem, if
indeed a solution is possible. The current interpretation has
several inconsistencies that should be corrected. Additionally
60.5m spaced sections are too far apart and do not take account
of all drillhole information available. A new interpretation is
needed that will provide +the basis for a better and more
reliable model. 30m spaced sections should be made and
longitudinal sections as well as cross sections should be
interpreted in order +to better portray fault problems. This
interpretation has already been started and shcould be finished
at the earliest possible date.

The Champ zone should be included in the overall deposit model
since mining that area might influence the overall pit economics
by lowering the main pit exit. Considering both zones together
might enhance the economics of both.

The geostatistical treatment of Anvil District deposits has
always been inadequate. This is largely due to the wide spacing
of drill holes. At Grum the drill pattern is dense enough to
produce meaningful analysis once the basic geologic data 1is
organized by the above interpretation. Such analysis should
allow better interpolation methods to be used than the simple
inverse square method used to date.

One of the major 1nadegquacies of geologic data at Grum is
geotechnical data. There 1is reason to believe that the G2




foliation under Doal Lake (in the northeast part of the proposed
pit) may be dipping northeast rather than southwest. This could
have significant implications for slope stability and the size
of the area required to be pre-stripped. A program of oriented

core drilling is regquired to evaluate +this question. These
holes should also sample the overburden to evaluate its clay
content and hydogeoclogy. If the overburden is amendable to

dewatering and can be kept dry then steeper slopes will be
possible than in the current water saturated state.

There is little known geotechnically of the proposed waste dump
sites; the foundation c¢onditions in these areas should be
studied.

More metallurgical work is required particularly on the 4A
carbonaceous ore type. ITts abundance at Grum c¢ould have a
serious impact on mine reserves if an economic treatment scheme
cannot be worked out. Separate consideration of the optimum
grind for 4A should be given since in hand specimen 4A is not
noticably finer grained than 24 (unlike the massive ores) and
fine grinding exaggerates the problems of +treating 4A. The
northwest half of the ore in the first vears pit will be almost
entirely 4A.

The frequency distribution of specific gravity for Grum ores is
strongly bimodal with modes corresponding to the quartzose and
massive ores. (Consideration should be given to the possibility
of mechanical separation of the bulk of the ore types using this
density contrast rather than relying on separation during
mining.

It may be necessary to carry out fill in drilling in the area of
early production to more comfortably outline early reserves.
This work could be coordinated with the collection of
metallurgital samples.




3.4 Vangorda Geology and Reserves

3.4.1 History

Vangorda was the initial discovery in the Anvil Range. The
deposit was drill tested from 1853 +to 1955 by Prospector
Airways, a predecesscr to Kerr Addison Mines. This drilling

showed a significant deposit existed but a production decision
was not warranted at that time. The deposit remained idle for

the following decade. Minor additional drilling was done by
Kerr Addison, largely for metaullurgical sampling, until the
deposit was sold to Cyprus Anvil 4in 1879, Cyprus Anvil

geclogists examined the available drill core and cencluded that
it would be necessary to redrill the deposit to provide adequate
material to re-evaluate it.

In 1979 the portion of the deposit from 2W to 12E was re-drilled
with NQ core holes. Scattered core holes were put down in the
southeast part of the deposit. Because of anticipated poor
recoveries in this area it was judged advisable to drill this
part of the deposit with rotary methods. This fill in drilling
was deoene in 1981. Since 1981 no additional drilling has been
done.

3.4.2 General Geoclogy
3.4.2.1 Strati d

The Vangorda deposit consists of one major sulphide horizon
about 50 to 120 m beneath the basal carbonaceous member of the
Vangorda formation. The host rocks for +the depcsit are
dominantly non-calcarecus phyllites, probably part of +the Mt.
Mye formation, however formational assignments near this deposit
are ambiguous. The reason for the ambiguity is largely due to
the strong wall rock alteration developed around the deposit.
Most phyllites, especially in the deposit footwall, are
bleached, 1locally silicified and/or chloritic and sulphide
bearing.

A number of thin sulphide horizons occur above the main horizon,
one at the base of the carbonaceous phyllites southwest of
(stratigraphically above) the deposit may equate to the main
horizon at Grum. In general these horizons are too thin or too
low grade to be mineable. :

3.4.2.2 Structure

The Vangorda deposit occurs in the hinge of a large second phase
fold. Overall the deposit has the shape of a reclining M or a 3
in cross section, however there is considerable uncertainty in
the details of fold morphology. The deposit is elongate in the
northwest-southeast direction parallel to Fz fold axes. It has
been traced over a 1300 m X 200 m area.

The northwest half of the deposit plunges about 10° towards the
northwest but the scoutheast half has a sub-horizontal plunge.




The 52 foliation dips shallowly toward the southwest as at Grum
but is locally quite variable.

The deposit 1is +truncated by a steep normal fault at 1its
northwest end. Many gouge zones were observed in drill core but
the orientation of the structures responsible for them 1is not
known. A number of faults parallel to S2 are predicted. These
are "required” to make the structure and stratigraphy fit.
These low angle structures are best thought of as sheared out
fold limbs, they are not generally gouge zones and will pose no
more serious a problem for slope stability than the Sz foliation
itself and +the myriad of small gouge 2zones that parallel it.
Several analogous structures are thought to be present at Grum,

3.4.2.3 Deposit Geology

The deposit is quite shallow, 1in most places subcroping beneath
glacial till. The till blanket is up to about 30 m thick in the
northwest part of the deposit but thin in the southeast.
Northwest of Vangorda Creek +£ill cover 1is also quite thin.
Locally the basal overburden and uppermost broken bedrock are
cemented by iron oxides into a tough breccia.

The deposit consists of the same sulphide rock types as the
other deposits but two types are particularly prominant. In the
footwall (also the interpreted stratigraphic footwall) of the
deposit 13 a sulphide rich quartzite (4C and 4EC). This
quartzite grades downwards into siliceous phyllite and
ultimately altered phyllite. Parallel to this downward decrease
in silica is a downward decrease in the abundance of sulphides
from quartz rich semi-massive sulphide (4EC) at the top to
weakly pyritic altered phyllite at the base (4L). Most of the
sulphides in the quartzite are pyrite, however pyrrhotite is
generally present and locally abundant or dominant. Magnetite
is unusually well developed in the quartzite. The quartzite
contains only minor lead and zinc but is relatively rich in
copper and unusually high in gold (see Table 3.24). The
quartzite 1is similar to the semi-massive zone along the
northeast edge of Zone 3 at Faro and one of the lower ore panels
at Grum. From a reserve estimation point of view, The
significance of the Dbarren pyritic gquartzite 1is that it is
beneath and sharply delinated from high grade massive sulphides.
For this reason it is important to restrict the selection of
assay composites during grade interpolation to equivalent,
geology otherwise excessive averaging of grade into the deposit
foetwall and lowering of the overall deposit grade will occur.
Previous models of Vangorda have been subject to this averaging
effect, resulting in a larger tonnage of lower grade than more
selective calculations and creating the impression of ore deeper
than it actually extends.

The massive sulphides that overlie +the pyritic quartzite are
commonly baritic and rich in lead and =zinc. The unit 1is
actually a mixture of abeout 50% 4E and 50% 4G cre +types but
separate treatment of pure types at Vangorda is not realistic
from either the point of view of mining or the level of detail




carried in this model. Metallurgical predictions must take into
account the mixed nature of this dominant ore type compared to
the relatively pure samples on which test work was done. O0Of the
mineralization exceeding 6% Pb & Zn, 90% is barite ©bearing
massive sulphides (4EG). Most pyritic quartzite (4C and 4EC) is
sulphide waste on the basis of lead =zinc content (see Table
3.24). '

Of the other sulphide rock types only 4A is of any importance.
As is usual for these deposits it tends to be low grade and
peripheral to the deposit. Much of the 4A is actually part of
the upper horizon associated with the carbonaceous phyllite.

The shallow depth of burial of the deposit may create

metallurgical difficulties because of oxidation, Early
metallurgical work seemed +to show this however later work done
by Cyprus Anvil on fresh core achieved better results. The

limited core observed by the writer was not visibly oxidized and
oxidation is not extensively described in most drill logs below
the first few meters of bedrock. Recoveries in massive
sulphides are generally good except locally near Vangorda creek
and in the southeast end of the deposit (at Faro oxidized
massive sulphides yield poor core recoveries). In much of the
southeast end of the deposit it is not possible to give
recoveries based on recent drilling but old holes did not core
well and it seems prudent to assume that the portion of the
deposit southeast of 12E, where till cover is thin, will be
oxidized. This could affect as much as 1,800,000 tonnes of
baritic sulphide or 37% of the baritic sulphides in the
geclogical reserves.

3.4.3 Drilling Density and Information Base

In the portien of the deposit from 2W +to 12E +there are 53
diamond drill holes in a 60 m X 30 m pattern. All holes are
vertical and all are N@ diameter. Collar locations have been
surveyed, checked and appear accurate. Assay intervals are 1.5
to 2 m leng and are where possible are confined to one rock

type.

In the remainder of +the deposit there are B recent N or HQ
drill holes but the bulk of the drilling (45 holes) is by rotary
methods. The pattern is also 60 m X 30 m. There appears to have
been a sampling problem with some of the rotary holes that has
resulted in unreasonable assays. These holes have not been used
in the current reserve calculation but they cast doubt on the
remainder of the rotary holes. For +this reason, where a
Prospector Airways hole was also available and good recovery was
obtained, the older hole has been used in preference to a rotary
hole.

For most assay interwvals there are Cu, Pb, Zn, Ag, Au., soluble
{in hot HCl) Fe, insoluble Fe and Ba0 assays. 01ld diamond drill
holes generally only have Pb, Zn and Ag. The newer assays are
the same as those described for Grum.




The lead assays from the older holes are suspect because a
correction for barium interference was not made.

3.4.4 Methods and procedure of reserve calculation

3.4.4.1 oduction

The Vangorda deposit reserves were generated using a computer
based 3D block model, the V8607 model, made during June and July

1986. The PC MINE software package was used for all stages of
model construction.

3.4.4.2 Block geclogy apnd drillhole informatiopn
The model was generated using geologic control provided by &60m
spaced cross sections. The cross sections were newly

interpreted for this model 1in order to provide a uniform
structural concept for the entire deposit. The assumptions used
in cross section construction were:

1.) The deposit must fit +the overall structural
setting of this part of the Vangorda Plateau as
defined by surface mapping and deep drilling
nearby. This work shows that the deposit is in
the hinge region of a large recumbent second
phase fold.

2.) Stratigraphic facings implied by Anvil cycles
were followed wherever possible. Of particular
importance was the barren pyritic quartzite
{units 4C and 4EC) which shows strong
indications of being a footwall facies.

3.} Symmetric sulphide intersections were taken to
imply folds.

4.) The dominant deformation episocde would be the
second phase implying a deposit shape similar
to Grum but different from Farc.

Assumption 1 and 2 together require highly attenuated folds in
order to preoduce a consistant interpretation. The resulting
fold shapes are consistent with the deformation style observed
in nearby outcrops on a small scale and with the inferred shapes
of more closely controlled folds at Grum. All sections are
included in supporting documents at Curragh’s Toronto and
Whitehorse offices.

At the density of drilling at Vangorda it is not realistic to
produce interpretations that differ widely in deposit volume
(changes in volume of +10% to 15% may be possible due to
interpretation) thus the current interpretation is adegaute for
long term planning even if there is disagreement on the
treatment of structural detail.

The rotary drilling results in the southeast part of the deposit




proved to be difficult to interpret because the rock type
logging was not as precise or reliable as the diamond drilled
part of the deposit. As a result of this uncertainty in the
base data there in more uncertainty in the geoclogic sections of
this part of the deposit.

The cross sections were digitized and block assignments made by
machine from digitized ocutlines, The logic used for Dblock
assignment is based on the geology at the center of a block.
The block is assigned one geology code and the block is
thereafter considered to be entirely that rock type.

Block size used was 4.5 m high, ﬁ.S m across strike and 10.0 m
along strike. This is essentially the smallest block size
practical that allows maximum resolution of geologic detail.
Rows of blocks are parallel to the geologic sections. The same
geological codes were applied to 3 rows of blocks on either side
of a section so that the blocks are essentially 60 m long but
each 10 m segment 1is treated separately for purposes of
interpolation. There are 45 levels in the model extending from
1209.5 m to 1007.0 m elevation {1979 CAMC Datum).

Drill hole data was imported as ASCII files into the mine
modelling system from the Hewlett Packard HP3000 based database
for Vangorda drillhole information. A number of reformatting
steps were needed.

3.4.4.3 Composite calculation

The assays were composited on the basis of geclogy with an
attempt to conform to a 4 to 6 m length. This composite coding
ensures that an interpreted geologic unit will only be assigned
an assay from a length of drill core that was - actually used to
define the unit. In some cases these defined units will
actually contain two or more different geological types but this
simplification was necessary in order to produce units that
would be reasonable from a mining point of view with the minimum
number of necessary ore types. In general these mixed types are
related for example: mixed 4E and 4G or mixed 4C and 4A. The
minimum composite length was about 1 m. Internal waste was
included in the composites at a 0% assay valve. Unlike most
previous models, except the F4, bench composites were not used.

Assays were weighted by length of the sample bDut not by its
specific gravity. Since composite intervals tend to be
restricted to one ore type SG weighting would have relatively
little effect. There was no “clipping” of assay valves to
arbitrary maxima prior to compositing calculations,

3.4.4.4 Interpolation

Interpolation was done in essentially +the same fashion as the
Grum G8606 model described previously. Experimental variograms
calculated from these composites showed only nugget effect due
to the relatively large drill hole spacing. For this reason the
anisotopy developed for Grum was used at Vangorda with a




slightly larger search volume.Search volume parameters were:

elongation: model 0900 (ie: along deposit trend)

plunge: - 1Q¢ {ie: 10° northwest plunge)
horizontal anisotopy: 1.41
vertical anisotopy: 1.41
maximum range: 90 m (1.5 X section spacing)

minimum # composites used for a block :2
maximum # composites used for a block :8

Composites were weighted by the inverse square of the distance
from the composite center to the block center. A composite
could be used to interpolate a block only if its geologic code
matched the code of the block being estimated.

These interpolation parameters allowed most of the blocks to be
assigned a value. Two rock types proved difficult to
interpolate, 2EH and 2E. Since there is relatively 1little of
this material it was generally not possible to find 2 composites
within a search volume. For these rock types the lower limit
was reduced to one composite. Any remaining uninterpolated
blocks (total of 97) were assigned an SG of 3.0 and grades were
left at 0.0% (ie: the blocks do not get counted in reserves}.

Specific gravity was treated as an assay and interpolated into
blocks based on measured pulp SG of composite intervals. These
5G’'s were determined by air pycnometer on assay pulps
consequently do not account for void space. For tight quartzose
ore types these SG’'s are high by about 5% and for vuggy, porous,
massive ore types they are high by as much as 10% based on
comparison of whole rock and pulp SG's done on Grum, Faro and Dy
ores. In order to recast the SG data in terms of whole rock
values the SG was reduced by 5% in the final model.

Geological reserves were computed by weighted average of block
values between certain Pb plus 2Zn grades for all levels below
topography.

3.4.5 Results

3.4.5.1 Geological Reserves

Geological reserves at a 4% and 6% Pb+Zn cutoff grade are
summarized " in Table 3.24. The results quoted are for all
mineralization regardless of potential pit ocutlines. There has
been no allowance made for dilution or mining recovery 1in the
geological reserves.

3.4.5.2 Comparison of Geglogical Reserves

Two hand calculations have been done for the entire Vangorda
deposit. Both are based on the old drilling and assays for the
deposit. Table 3.25 compares these results to the present
model.

The oldest one by Prospector Ailrways is based on the triangular
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method. The comparison to the present model is quite close.
The large variance in lead grade is expected as it is known that
the older lead assays were low probably because a correction for
barium was not made. The areal extent of this calculation is
not known but it may extend as far as 40E. The amount of ore in
the far southeast sections (between 30E and 40E) is slight but
this detracts from the comparison since +the V8607 model only
extends to 29E.

The Kerr Addison reserves are based on a sectional calculation
by J. Paxton using sections between 4W and 30E by C.L. Smith in
19868,

These sections show unconnected enechelon pods of ore thus the
tonnage should be lower than the current model where the
assumptions outlined above imply the pods should be connected
into fold patterns.

Previous computer models of Vangorda have only covered the
northwest end of the deposit (2W-13E). For purposes of
comparison to these models a separate reserve calculation was
made for the area covered by these models. The results are
given in Table 3.26 and 3.27.

As expected the current model reports higher grades but somewhat
unexpectedly the tonnage 1is higher or comparable. This may be
due to the fold interpretation used since zones that might be
thought of as disconnected pods are connected inte continuocus
horizons. The tonnage of the V8607 is higher than the 80-01
model (Table 3.27) because the volume of 4% material is about
10% higher, this tends to confirm the above inference and is
within the realm of expected variance for the density of
drilling.

3.4.5.3 ZReliability of Geclogical Reserves

As a check on model computations, the areas of geological units
output during digitizing of unit outlines was used to compute
the volume of the overall deposit at a 0% combined cutoff grade.
The average SG’'s of the ore types was used to calculate tonnes
of mineralization,. This calculation gave a total deposit
tonnage of 18,921,000 +tonnes compared to 18,660,830 from the
block model (all these tonnages are prior to 8G reduction), or
18,732,000 if the 97 uninterpolated blocks are included. No
check calculation of the grades was done.

There was not sufficient time available to compute reserves with
different sets of interpolation parameters. During test
interpeolation, increasing the degree of anisotopy tended +to
increase the spread in extreme block values. The effect on the
average 1s not known but presumably above a given cutoff the
average grade would increase.

On a small gold deposit modeled with PC Mine (P. Clarke,
personal communication, 1986) changing only +the anisotopy
parameters from isotropic to about the same anisotopy used for




TABLE 3.%5 EARLIER BEQLGGICAL RESERVE ESTIMATES FOR THE ENTIRE DEFGSIT CONPARED 70 THE V8707

tornes  density Fb In  Pbtin fig fu  total wetal
(x1000) (tnlbem) th) th (k) {g/t) {g/t) {tonnes!}

FROSFECTORS AIRWAYS / CHISHOLA €T AL, (extent unknown - may be 4% to 40€)

high grade  (+427) 8,528 407 3. 1s 4,98 #.12  60.33 {89 £72,474
low grade [l 3] —mmmmmmmm oo oo not detersineg-----------------
total depusit 19,959

KERR-RDDISEN ¢ FAXTON frecalcutated to JW to 29E)

high grade {+417) 6,942 4,07 ------- fif====mmmn- B.&7 ---~---- fd--=--=---- £01,871
low grade 9,438 3.5 7 mmmmemmmemeeees not detereined------------r--o-
total depocit 16,08t

THIS CALCULATION (3K to 29E1

high grade ( +41} 7,457 3,68 3,78 4.52 BTl 53,46 0. 8% 649,224
lak grade (-4%) 10,271 3.23 0.93 2,48 15,12 0.3
tatal depasit 17,728 3,42 2044 4,92 31.24 0,62




TRELE 3,26 ERRLIER GECLDBICAL RESERVE ESTIMATES FOX THE NORTHWEST FRRT OF THE DEFGSIT LOMPARED 70 THE VB&OT MGBEL

tonnes density Pt
(%1060} {ta/bea) 0

79-09 MGBEL fi.e. the Vangorda Flateau AFE rodell
high grade (+4%) 6,131 4,20 1.5

low grade {-4%)
total deposit

BO-1¢ MGDEL (i.e, the V1 nodell

high grade {+4%} 3, 205 383 3.3
low grade {(-41) 4,143
total deposit §,375% 370

KERR RODISON / PRITON {recalculated te I® to t3E)

high grade 4,708 4,00
tow grade 5,831
total depesit 19,738

TRIS CALCULATION (3% T0 (3E)

high grade (+§%) 5,47 3
low grade {-44) §,695
total deposit 11,1466 3.3% 2.4

¥ 3.5

oH

in
{it

4,6

3.2

Pb+ia
(i

a.1

n

LA

fg/t)

a7

n
r:y
on

fiu
{g/t)

0.65

f=J
—
[y

474

total aetal ¥ variance
{tonres) {new-old}/old

544,838 -11.4
441,608 2.8
420,796 5.2
434,718




TABLE 3.27 COMPARISON OF COMPUTER MODELS FOR THE NORTHWEST PART OF THE
VANGORDA DEPOSIT -~ V8607 TO 81-10 ( or V1)

The 81-07 model was a computer based 3D block model based on more
detailed geclogic interpretation resulting in geologic bench plans rather
than just sections. Block size was 12m X 12m X 6m. Measured 5.6. was used.

VARIANCE

81-10 MODEL 86-07 MODEL (NEW-OLD) /OLD
4.0 % CUTOFF
TONNES 5209.5 5470.9 5.0 '
S.G. 3.77 3.59 -4.8
Pb (%) 3.31 3.88 17.1
Zn (%) 4.34 4.98 14.8
Ag (8/t) 47.8 55.6 16.3
Au (g/t) 0.74 0.72 -2.7
METAL (tonnes) 398.5 484.5 21.6
VOLUME (bcm) 1381.5 1524.6 10.4

NOTE: in both 3.27 there is some doubt as to the limit

of the volume modeled to the NW. The B86-07 model is definitely quoted

for 3W to 13E, the older model may only cover 2W to 13E or possibly

2W to 12E. In the former case the 86-07 tonnage would be about 35,000
tonnes too high, in the latter they would be about 160,000 tonnes too high
In the latter case the deposit volume and tonnage would be within 1%.




Vangorda and Grum increased the tonnage above cutoff by about 5%
and the average grade above cutoff by 1 to 2%. This may have no
relevance to Vangorda but it does give some idea of the effect
of changing only computational parameters.

The above considerations along with concerns about the adequacy
of drill spacing suggest that it would not be wise to consider
the Vangorda reserves +to be better than *10% to +20%. This is
especially true in the scutheast part of the deposit where +50%
might be a more realistic estimate of possible variance to be
expected because of the rotary drilling.

When reporting reserves as mill feed it will be necessary to use
a high dilution as at Grum.

3.4.6 Additional Work Required

The major shortfall in +the work at Vangorda is +the drill
density. While the density may appear adequate in plan view the
picture in section is another matter. On some sections holes
have deviated away from one another creating a relatively large
gap between the ore intersections. Some of these problems
unfortunately occur where large proportions of the tonnage are
inferred to exist.

The 200’ X 100*' drill pattern is probably adequate to define
large deposits on a global basis however Vangorda is a small
high grade target. Everything rests on the accuracy of the high

grade reserves inferred to exist. The current drill density is
not adequate to reliably predict the reserves of such a small
body. Fill-in sections and fill-in holes on the current

sections must be put down at the earliest possible time before
committment to this project is made. A staggered triangular
pattern should be drilled rather than the current retangular
pattern.

The question of reliability of the rotary drilled part of the
deposit must be answered. Effort should be made to core this
part of the deposit using large diameter core and heavy use of
modern artificial mud ingredients.

The other major risk for the Vangorda deposit development is the
state of oxidation of the Vangorda ore, this uncertainty must bhe
resolved. Considerable metallurgical work on the fill-in drill
core should be carried out in order to answer the gquestion of
the extent of oxidation of Vangorda massive sulphides,
especially in the southeast part of the deposit.

Metallurgical work should be done on the mixed massive sulphide
ore types used in the reserve definition rather than the pure
logging ore types that previous work has been keyved to.




4.0 METALLURGY

Metallurgical parameters used in the preparation of this
report come from Curragh Resources' operating experience
for the Faro orebody. Vangorda Plateau metallurgy is
taken from the CAMC report on the development of the
Vangorda Plateau. For a detailed review of the
metallurgies, appropriate sections of the CAMC report
have been included as Appendix C to this report.

For all orebodies, recoveries and concentrate grades
have been determined for the wvarious ore types. To
further refine the predicted recoveries, a factor to
compensate for the effect of head grade on recovery is
applied. This recovery factor has been derived from
current Faro mill operations and is listed below:

Pb factor
Zn factor

0.181 x 1n (Pb head grade, %) + 0.767
0.162 x 1n (Zn head grade, %) + 0.733
0.18 x In (Wt 7 to Pb conc) + 0.733
0.18 x 1In (Wt % to Pb conc) + 0.733

Ag factor

Au factor

4.1 Faro Metallurgy

Metallurgical parameters used in this plan are based on

current operating experience at the Faro Mill.

For planning purposes, the Faro orebody has been
categorized into three ore types: graphitic ore known
as '"2A", pyrrhotitic ore known as "2H'", and all other

ore types referred to collectively as '"2BG".




The predicted metallurgical response 1is as shown 1in

Table 4-1 below:

Pb Conc Zn Conc
Ore Type Pb rec. 7% Pb Ag rec. Zn rec. % Zn
2BG 787 62 55% 827% 51
24 76% 60 537 80% 50
2A 70% 40 45% 78% 50
TABLE 4-1

Predicted Metallurgical Response

Although concentrate shipped to date has contained minor
quantities of payable gold, no estimate of gold recovery

has been made.

Much of the low grade ore is planned to be stockpiled,
some for as long as 4 years. Although oxidation of this
ore is almost certain to have a detrimental effect on
recovery, no allowance for oxidization has been made in
this plan.

4.2 Vangorda Metallurgy

The Vangorda orebody has been categorized into three ore
types: baritic, pyritic, and quartzitic. The predicted
metallurgical response as determined by CAMC is shown in
Table 4.2-1 below. '

Pb Conc. Zn Conc.
Ore Type Pb rec. Ag rec. Au rec. 7 Pb Zn rec. % Zn
Baritic 847 657 40% 53 80% 55
Pyritic 77% 50% 50% 49 72% 51
Quartzitic 81% 55% 15% 48 797 53
TABLE 4.2-1

Predicted Vangorda Metallurgy




4.3 Grum Metallurgy

Although the Grum orebody 1is composed of several
different ore types, metallurgical parameters are based
on an ''average' ore. The metallurgical response has
been determined primarily by pilot plant testwork on a
bulk sample obtained by the underground exploration.
This sample did not provide representative quantities of

each specific ore type.

Of particular concern to the Grum metallurgy will be the
response of the graphitic A type ore. Experience with A
type ore at Faro suggests that the predicted response
may be optimistic, and further testwork by Curragh
Resources personnel is required to provide a reliable
forecast. The A type ore makes up about 35 7 of the

geologic reserves at Grum.

The predicted metallurgical response as determined by
CAMC is shown in Table 4.3-1 below:

Pb Conc. Zn Conc.

Ore Type Pb rec. Ag rec. Au rec. % Pb Zn rec. % Zn

""Average" = 80% 65% 33% 60 83% 55%

TABLE 4.3-1
Predicted Grum Metallurgy

Much of the low grade ore is expected to be stockpiled
for a number of years. No allowance has been made for
the effect of oxidation of these ores on metallurgical

recovery.




5.0 PIT DESIGN

5.1 Faro Pit

The pit design and mining plan used in this plan is
essentially that presented in the 1985 Kilborn mining
plan. This mining plan has the Faro pit being mined in
4 phases from northwest to southeast, these phases being
referred to as AY, BZ, CZ, and DY. Two additional
subphases, known as JB and the Ramp Zone, will have been
mined out by the time that this mine plan starts.

5.1.1 Pit Reserves

Open pit mineable reserves have been calculated from
the FI model. Reserves are calculated from mining
blocks which are laid out on bench plans. The area of
each mining block is digitized, and the block reserve is
then calculated.

Waste quantities have been categorized into three types.
"Sulphide waste'" is composed of sulphides grading less
than 4 percent combined lead and zinc, plus any material
grading greater than 4 percent but not recovered as ore.
"Cale silicate waste' is quantified separately, and all
other waste 1is quantified wunder the generic term

"waste''.

Ore quantities have been categorized into the three main
ore types, 2A, 2H, and 2BG, and have been further
subdivided into three grade intervals, 4 - 5 percent, 5
- 6 percent and plus 6 percent.




Mining reserves are adjusted to reflect a 95
percent mining recovery and a 10 percent waste
dilution. Recovery is defined as the tonnes of
ore mined, expressed as a percentage of in-situ
tonnes. Dilution is defined as the tonnes of
waste (at zero grade) mined with the ore and
reported as ore, expressed as a percentage of

recovered ore tonnes.

Adjustments to the ore quantities are as follows:

Recovered ore tonnes = (recovery) x {(in sita ore
tonnes)

Dilution tonnes = (recovered ore tonnes) x

(dilution)

(recovered ore tonnes) +

(dilution tonnes)

Mined ore tonnes

= (recovered ore tonnes) x (1 +
dilution)

= (in situ ore tonnes) x
(recovery) x (1 + dilution)

The dilution is assumed to contain zero metal:

Recovered ore grade = in situ ore grade
Dilution grade = 0.0

Mined ore grade

= (recovered ore grade) x (recovered tonnes)

(recovered tonnes + dilution tonnes)

= (in situ ore grade) x {recovered tonnes)

(recovered tonnes) x (1 + dilution)

= (in situ ore grade)
(1 + dilution)

Cutoff grades are defined with respect to the in
situ ore grade, not the mined ore grade.




Table 5.1-1 summarizes the April 1, 1987  wmining
re%erves, based on 4 percent and 6 percent cutoffs.
Table 5.1-2 lists the mining reserves by category.
Appendix C lists the detailed mining reserves by block.

: 4% Cutoff 6% Cutoff
Tonnes 20,582,530 14,380,466
7Pb + Zn 7.12 8.24
%Pb 2.81 3.26
%Zn 4.31 4.98
Ag: g/t 35.4 39.2
Au;g/t 0.10 0.09

TABLE 5.1-1

In addition to the pit reserves above,

-Mining Reserves
April 1, 1987 Status

1
of ' previously mined ore exists.

reserves are listed - Table 5.3-3 below.

4% Cutoff

Toﬁnes 402,521
%Pb + Zn 5.01
7Pb 1.87
%20 3.14
Agig/t 26
Au g/t 0.06

1
'

|
1
1
1
|
i

a pit stockpile
These

stockplile
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5.2 Vangorda Pit

5.2.1 Geotechnical

Geotechnical parameters for the design of the Vangorda pit were
adapted from an October 1980 report prepared by CAMC (ref.4).

h. 2.1, eclo

Surficial deposits in the pit and waste dump areas consist
mainly of a glacial till, with thickness ranging from 2 +to 30
metres The till is relatively consistent and is composed of
sandy silt with some clay and gravel. Permafrost has not been
encountered in any test pit or drill hole.

The deposit itself is associated with a graphitic phyllite
occuring at a broad vertical facies change between calcareocus
pelitic phyllites of the Vangorda formation above and
non-calcareous pelitic phyllites of the Mt. Mye formation below.

The deposit area has been deformed by four phases of folding and
one phase of faulting. The dominant structural feature is the
Sz foliation. Average orientation of the Sz foliation is 13090
strike, dipping 280 SW, but local variations in the orientation
exist.

5.2.1.2 Wall Design

Pit wall stability will be governed primarily by the orientation
of fault and foliation surfaces. Possible failure modes include
plane failure on foliation surfaces and wedge failure on
intersecting fault and foliation surfaces. The northeast wall,
with the 52 foliation dipping into the pit, has been designed at
a shallower slope than the other walls. Slope design parameters
are summarized in the table below:

Wall Slope (overéll, not including roads)
SE 450
NE 4Qo
SW 450
Ny 450

Overburden slopes have been designed at 350.
More accurate determination of +the orientation of the 82

feliation is required; such information c¢ould have a major
effect on the design of the northeast wall.

5.2.2 Economic Modeling - Vangorda Pit

An economic model for +the Vangorda - pit was generated using
PC-Mine software. The economic model generated 1is used as a
tool for pit design only and is not used for operating cost




estimates. The economic model represents the net value of each
model Dblock, based on all operating costs and an estimated
revenue. Source of operating cost data is the 1987 Curragh
Resources Operating Budget. The economic model is based on a 5%
(combined lead plus zinc) cuteff grade. This cutoff grade is
somewhat arbitrary and is primarily based on Faro experience;
more work is regquired to determine an economic cutoff.

5.2.2.1 Costs

Costs for the economic model are divided into three categories:
volumetric mining costs, variable haulage costs, and ore based

costs.

Volumetric mining c¢osts apply toe all model blocks and include
costs for drilling, blasting, lcading, "fixed" haulage (rocad
maintenance etc.), and mining services. All of these costs were
taken from +the 1987 Curragh Resources Operating Budget, except
that driiling and blasting costs for the unconsolidated
overburden have been reduced by 80%, as this material is not
expected to require blasting.

Variable haulage costs for a block are calculated as a function
of the block location and grade. This is to allow for increased
haulage costs as the pit deepens, and also is +to allow for the
long ore haul.

Ore based costs are calculated for all blocks grading over 5%
(combined lead plus zinc) and include: processing cost, Faro G
and A, Whitehorse G and A, and Toronte G and A, but deo not
include concentrate transport or smelting fees.

Cost parameters are summarized in tables 5.2-1 and 5.2-2.

5.2.2.2 Revenue

Revenue is calculated as payment for a percentage of contained
metal in the concentrate less smelting and refining fees less
concentrate handling c¢osts. Smelting and concentrate handling
costs are taken from the 1987 Curragh Resources Operating
Budget.

Contained metal in the concentrate is calculated as a function
of head grade, concentrate grade, and rock tvpe.

A metallurgical recovery factor is defined for each ore type.
This base recovery is then adjusted by a recovery factor, which
is based on current Faro milling experience, to allow for the

"head grade effect”. The head grade effect equations are listed
below.
Pb factor 0.181 x 1ln (Pb head grade, %) 0.767

Zn factor
Ag factor
Au factor

+
0.162 x 1n (Zn head grade, %) + 0.733
0.18 1In (Wt. % to Pb conc.) + 0.733
0.18 x 1In (Wt. % to Pb conc.) + 0.733

H o n




Table 5.2-3 shows the calculation of revenue estimates for entry
into the PC-MINE system; tables 5.2-4 nd 5.2-5 show the PC-~MINE
referenced metallurgical and revenue parameters and table 5.2-6
shows a sample calculation for one ore block.

.2.3 Pit Desi

The Vangorda ultimate pit design is based on sectional
representations of the economic model. Sections of the economic
model were constructed at 60 metre intervals through the
orebody. These sections show the net economic value of each
block on the section. For each section, an optimum pit was
determined, based on the economic model combined with the
geotechnical wall parameters. No allowances for ramps were made
at this time.

After the sectional representations were complete, the
information was +transferred to plan. At this point the walls
were adjusted to give section to section continuity, and the
haul ramp was included. This defines the ultimate pit.

Because the northeast wall is the least stable geotechnically,
the haul road has been designed to avoid that wall. In this
way, should a failure.of the northeast wall occur, mining can
continue while stablization operations are underway.

The Vangorda ultimate pit flocor is at the 1060 metre elevation.
Figure 5.2-1 shows the ultimate pit.

5.2.4 Ore Reserves

Ore reserves have been calculated on 4.5 metre model benches.

Mining reserves are adjusted to reflect a 895% mining recovery
and a 15% waste dilution. Recovery is defined as the tonnes of
ore mined, expressed as a percentage of the in-situ tonnes.
Dilution is defined as the tonnes of waste (at zero grade) mined
with the ore and reported as ore, expressed as a percentage of
recovered ore tonnes.

Adjustments to the ore quantities are as follows:

Recovered ore tonnes = (recovery)x(in-situ ore tonnes)
Dilution tonnes = {(recovered ore tonnes)x(dilution)
Mined ore tonnes = Recovered ore tonnes + dilution tonnes
= {(recovered ore tonnes)x(1l + dilution)
= (in-situ ore tonnes)x(recovery)x(l + dilution)

The dilution is assumed to contain zero metal:

Recovered ore grade = in-situ ore grade
Dilution grade = zero

Mined ore grade = (recovered ore gradel)x{recovered tonnes)

{recovered tonnes + dilution tonnes)




1]

in-situ or ad recovered tonn
{recovered tonnes)x(l + dilution)

(in—-situ ore grade)
(1 + dilution)

Ore reserves are calculated based on a 5% {(combined 1lead plus
zinec) cutoff grade, with quantities grading between 4% and 5%
also being reported.

Tables 5.2-7 details the mining reserves for the pit. In
addition, a detailed bench by bench listing is given in appendix
E.

5.2.5 Waste Dumps

Mining of the Vangorda Pit will release about 9 million BCM of
waste. A waste dump for the material has been located southwest
of the pit, into the Vangorda Creek wvalley.

Because Vangorda Creek is to be diverted around the pit, placing
the dump in the creek bed, upstream of where the flow is to be
returned to the c¢reek, minimizes the impact on the natural
drainage.

This design does not incorporate a separate overburden dump,
however a separate dump may prove practical for dump stability
reasons.

The dump will initially be built at the elevation of 1120
metres, later being built up to 1140,

The dump location is shown in figure 5.2-2.
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Fevenue Calculations

Deductions:
Highway Freight
Ocean Freight

Smelting

Lead;
Head

4

&

8

10

12

14

146

18
20

Zings

10
12
id
16
i8
20

Silver;

Head
Z00

per

Total:

Lead
Zinc
Silver
Gold

f/tonne
51,9329
24,0394
201,.3746
277 ..346%

¥ US
FO .20
F0O.42
F5.50
F400. OO0

tonne of ore

Fecovery

Factor
0. 89245%9

017919
1, 091308
1.143378
1.1837&6&7
1.216768
1.244669
1.2688%58
1.220157
1.35309227

per tonne of

Recovery
Factor
0. 845289
0.9575379
1.023265
1. 0698469
1.106018
1. 1"“Su4
1.16052
1.182139
1.201240
. 218308

per tonne

Recovery
Factor
1

Conc
Grade
S0
50
S50
S0

[ =4 (“
=19
S0
S0
50
S0

ore
Conc
Grade
52.8
52.8
52.8
S2.8
S=.B
2.8
SZ.8
532.8
52.8

52.8

of ore

‘Gold; per tonne of ore

Head

50

Recovery
Factor
i

¥ CDN
0,278
0.58E8
7.4643

=
[ )

Conc
Tonnes
0. 030698
0. 081435
Q. 120957
9.182940
Q23670
0.2 2U24
0. F48507
0. 4065028
0. 84464456
0. 923671

Conrc
Tannes
0, 032018
0.072547%
0. 116280
0. 162101
0.209473
0.258080
Q.I07713
0O.3382ZT0
0.A409513
0.4461480

Metal
Brams
ZO0

Metal
Grams
50

Vangorda

#¥US/$CDN

Smelter

Fays
. QOO4L
85. 004
@5.00%
93, 00%

Metal
Founds
29,3007 35
82?.76511
144, 3553
201 . 46575
260.9761
221.9017
IB4. 14636
447 .5696
511.9757
o977 .2705

Metsl

Founds
X7 L.27090
84.44407
135..3547
188. 6724
243,835
T00,4163
A5B8.1934
414.97244
476, 6EF0E
537.18271

Metal
Junces
Q.646302

Metal
Junces
1.607717

TABLE 5. 2- 3
REVENUE CALCULATIONS - VANGORDA PIT

Fit

1.39

Revenue

0.4921692
1.121626
1.803738
2.919735
w.~609“9
4.022202
4.800173
5.592438
&.397201
7.2130467

Revenue

2.614692
21.78385
34,91717
48. 676863
&2.90168
77.49775
92.40238
107.5711
122.9708
1:38.5757

Revenue

70.05868

Revenue

849.1961
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PC-KINE VERSION 1, }0 Curragh Kesources SOFTWRRE BY GEMCOM SERVICES INC
SERIAL ND @ 2012 Vangorda 8407 Geolonical Medel MODULE 3. 06
29/1171984 PRGE 1

TRACE ELOCK IN COLUMN [ 52] ROW [ 641 LEVEL [ 19)  ROCK-TYFE CODE : ]
NATERIAL TYPE (0=AIR 1=WASTE 2=QRE) : 2

PRINARY MINERAL : IPb+ln
PRINARY GRADE ¢ B.095 [1Fb+In]
DENSITY : 3.86 [tn/beel

BLOCK VOLUME 202,50 [(bea )

BLOCK TOMNAGE : 781.45

ORE-STOCKPILE CUT-OFF BRADE :  5.000 [XPb+ln]

STOCKPILE-WASTE CUT-OFF BRADE :  4.000 [IPh+ln)

LAREL: UNITS: GRADE:  REVENUE: RECOVERY: BLOCK REVENUE:  CUM. REVENUE:

1 lPbtln B.10 00 00 .00 00
2 1Pb 3.28 .89 81.00 509.19 S0%.19
1 Iin . 4.82 211 16,00 , 14522, 0% 15031.28
4 Agoest 40,00 9.34 57.00 37435, 68 18776.94
5 Augft 30 8.5 45,00 2208.79 21486.75

VOLUMETRIC MINING COSTS :

UNIT DRILLING COST ¢ 175 TOT DRILLING COST 33.40
URIT BLASYING COST .387 TOT BLASTING COST @ 8.7
UMIT LOADING COST 402 70T LDADING COST B1.36
UNIT SERVICES COST : .§82 TOT SERVICES COST 198.79
UNIT FIXED HAUL COST : 333 10T FIXED HAUL COST : .54

VARIABLE HAULABE COSTS :

UNIT VERTICAL HAULAGE COST 03
VERTICAL HAULAGE DISTANCE : -4.00
TOT VERTICAL HAULAGE COST : 2.98
UNIT HORIZONTAL HAULAGE COST : 019
HORIZONTAL HAULASE DISTANCE : 17800.00
T0T HORIZONTAL HAULABE COST 681.61

ORE BASED MINING COSTS :

UNIT PROCESSING COST : 4,519 70T PROCESSING COST o 3095.50
UNIT MINE ADMEN COST : 1.558 70T WIKE ADMIN COST : 1217.84
UNIT HEAD DFFICE ADMIN EDST : L8556 TOT HEAD QOFFICE ADMIN COST : 68.78
UNIT SPARE COST & | : 930 TOT SPRRE COST % 1 H 126,62
UNIT SPARE COST 1 2 : 000 TOT SPARE COST 4 2 ! .00
TOTAL BLBCK REVENUE 1 2148675

TOTAL VOLUKETRIL NIMING COST : 1149.95 -

TOTAL ORE BASED WIMING COST :  7708.71 -

TOTAL BLOCK MINING COST i 8858.67

BLOCK ECONGMIC VALUE ¢ 12428.08

TABLE 5. 2- 6
SAMPLE CALCULATION




Mining Reserves
Vangorda Pit

Tonnes
Rock 8593620
Qverburden 8063372
Sulphide Waste 3824375
All Waste 18636702

%Pb+Zn %Pb %Zn Ag g/t Au g/t
Baritic 4.0-5.0 13181. 3.95 1.82 2.02 29. 0.88
Baritic 5.0 + 4750646, 9.08 3.96 b5.12 57. 0.863
Pvritic 4.0-5.0 138091. 3.84 1.92 1.92 2B. 0.50
Pyritic 5.0 + 163821. 7.39 3.94 3.44 57, 0.20
Quartzitic 4.0-5.0 482793. 3.92 1.61 2.31 25. 0.48
Quartzitic 5.0 + 9103386. 5.9 2.30 3.38 31. 0.53
Strip Ratio 2.9
TABLE 5.2-7

VANDORDA PIT RESERVES
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5.3 Grum Pit

5.3.1 Geotechnical

Geotechnical parameters for the design of +the Grum pit are
adapted from a December 1879 draft report prepared by Montreal
Engineering Co. Ltd. for CAMC (ref. 3).

5.3.1.1 Geology

Surficial depesits within the mine and waste dump areas consist
primarily of morainal and glaciofluvial deposits, with depths
ranging from a minimum of 0-10 metres in the northern region of
the deposit to over 100 metres in the south end. These deposits
contain tills, uniform silts, sands and gravels. Pockets of
permafrost do exist in +the area, but permafrost has not been
found to be extensive. The overburden is known to be water
saturated in some areas, but the extent of saturation has not
been defined.

Regional ©bedrock geology contains biotite-muscovite schists,
calec-silicate gneiss, and biotite-muscovite phyllites.
Mineralization in the Grum deposit occurs within the phyllites.

The overall structure of the ore zone is that of a broad
syncline. Dips on the northwest limb range from 300 +to 400,
while the structure of the south 1limb is more complex, with a
large "S" shaped fold apparently overturing the zone. The
structure is further complicated by a number of faults which cut
through the deposit. ’

The primary structural control on sulphide devosition appears to
be the original bedding. The main foliation has been folded
into a broad syncline with the Grum deposit located on the north
limb. It is +this foliation that is the most important feature
affecting pit stability. Strike and dip of this foliation are
not well defined, but on average strikes north-south (true) and
dips to the west.

5.3.1.2 Wall design

Pit wall stability will be governed primarily by the orientation
of fault and foliation surfaces. Possible failure modes include
prlane failure on foliation surfaces and wedge failure on
intersecting fault and foliation surfaces. The socutheast and
northeast walls, with the foliation dipping into the pit, have
been designed at a shallower slope than the southwest and
northwest walls. Slope design parameters are summarized in the
table below:




Wall Slope (overall, not including roads)
SE 400
NE 400
SW 450
NW 450

Overburden slopes have been designed at 350,

Geotechnical studies still required include:

- more accurate definition of the orientation surfaces,.

- detailed investigation of the overburden strength parameters.

~ investigation of the need for overburden dewatering.

. 3.2 Econcomic Modeling - Grum Pit

o

An economic model for the Grum pit was generated using PC-Mine
software. The economic model generated is used as a tool for
pit design only and is not used for operating cost estimates.
The economic model represents the net value of each model block,
based on all operating costs and an estimated revenue. Source
of operating cost data is the 1987 Curragh Resources Operating
Budget. The economic model is based on a 5% (combined lead plus
zinc) cutoff grade. This cuteoff grade is somewhat arbitrary and
is based on Faro experience; more work is required to determine
an economic cutoff.

5.3.2.1 Costs

Costs for the economic model are divided into three categories:
volumetric mining <c¢osts, variable haulage costs, and ore based
costs.

Volumetric mining costs apply to all model blocks and include
costs <for drilling, blasting, loading, "fixed" haulage (road
maintenance etc.), and mining services. All of these costs were
taken from +the 18987 Curragh Resources OCperating Budget, except
that drilling and blasting costs for the unconsolidated
overburden have been reduced by 90%, as this material is not
expected to regquire blasting.

Variable haulage costs for a block are calculated as a function
of the block location and grade. This is to allow for increased
haulage costs as the pit deepens, and also is to allow for the
long ore haul.

Ore based costs are calculated for all blocks grading over 5%
{combined lead plus zin¢) and include: processing cost, Faro G
and A, Whitehorse G and A, and Toronto G and A, but do not
include concentrate transport or smelting fees.

Cost parameters are summarized in tables 5.3-1 and 5.3-2.




5.3.2.2 Revenue

Revenue is calculated as payment for a percentage of contained
metal in the concentrate less smelting and refining fees less
concentrate handling costs. ©OSmelting and concentrate handling
costs are taken from the 18987 Curragh Resources Operating
Budget.

Contained metal in the concentrate is célculated as a function
of head grade, concentrate grade, and rock type.

A metallurgical recovery factor is defined for each ore type.
This base recovery is then adjusted by a recovery factor, which
is based on current Faro milling experience, to allow for the

"head grade effect”. The head grade effect equations are listed
below.

Pt factor = 0.181 x 1n (Pb head grade, %) + 0.767

Zn factor = 0.162 x 1ln (Z2n head grade, %) + 0.733

Ag factor = 0.18 1n (Wt % to Pb conc.) + .733

Au factor = 0.18 x In (Wt % to Pb conc.) + .733

Table 5.3-3 shows the calculation of revenue estimates for entry
inte the PC-MINE system; tables 5.3-4 nd 5.3-5 show the PC-MINE
referenced metallurgical and revenue parameters and table 5.3-6
shows a sample calculation for one ore block.

5.3.3 Pit Design

The Grum ultimate pit design is based on sectional
representations of the economic model. Sections of the economic
model were constructed at 60 metre intervals +through the
orebody. These sections show the net economic value of each
block on the section. For each section, an optimum pit was
determined, based on the economic model combined with the
geotechnical wall parameters. No allowances for ramps were made
at this time.

After the sectional representations of the economic pit were
complete, the information was transferred to plan. At this
point the walls were adjusted to give section to section
continuity, and the haul ramp was included. This defines the
ultimate pit.

Because the northeast wall is the least stable geotechnically,
the haul road has been designed to avoid that wall. In this
way, should a failure of the northeast wall occur, mining can
continue while stablization operations are underway.

A potential addition to the main orebody, known as the Champ
Zone, has been identified at the southern extremity of the
orebody. This zone has not yet been quantified and is not
included in the ultimate pit.

In order to both reduce the stripping necessary +to sustain ore
production, and to protract the stripping over as long a period




as possible, the pit has been designed in three stages.

The first stage of the pit, shown in figure 5.3-1, goes to the
1180 metre elevation. Concurrent with the mining of the Stage
One pit, stripping will begin for the second stage of the pit
shown in figure 5.3-2. This will involve pushing back both the
southeast and northeast walls, with the bulk of the stripping
being done on the southeast wall. Stripping will continue to
the 1180 metre elevation before any appreciable ore is released.
The Stage Two pit floor is at the 1090 metre elevation.

Stage Three stripping will take place as ore is being mined from
Stage Two. This will involve pushing back the walls again, in
order to mine deeper into the pit. The floor of the Stage Three
pit will be at an elevation of 1030 metres. The Stage Three pit
is shown in figure 5.3-3.

It must be recognized that both the ultimate pit and the staging
sequence presented here is little better than a "first pass” at
an optimum pit. Much work is required to refine the pit design.
Such work would be expected to both reduce the overall strip
ratic, and provide a better sequence of stages.

5.3.4 Pit Reserves

Pit reserves for each stage have been calculated on 4.5 metre
model benches. In addition, Stage Two stripping quantities ‘have
been broken out into north and south side stripping.

Mining reserves are adjusted to reflect a 95% mining recovery
and a 15% waste dilution. Recovery is defined as the tonnes of
ore mined, expressed as a percentage of the in-situ tonnes.
Dilution is defined as the tonnes of waste (at zero grade) mined
with the ore and reported as ore, expressed as a percentage of
recovered ore tonnes.

Adjustments to the ore quantities are as follows:

Recovered ore tonnes = {mining recovery)x(in-situ ore tonnes)
Dilution tonnes = (recovered ore tonnes)x(dilution)
Mined ore tonnes = Recovered ore tonnes + dilution tonnes
= (recovered ore tonnes)x(1l + dilution)
= (in~situ ore +tonnes)x(recovery)x(l + dilution)




The dilution is assumed to contain zero metal:

Recovered ore grade = in-situ ore grade

Dilution grade = zero

Mined ore grade = (recovered cre grade recovered tonnes
{recovered tonnes + dilution tonnes)

{in-situ ore grade) (recovered tonnes)

(recovered tonnes} (1 + dilution)

(in-situ ore grade)
{1 + dilution)

Ore reserves are calculated based on a 5% (combined lead plus
zinc) cutoff grade, with quantities grading between 4% and 5%
also being reported.

Table 5.3-7 details the mining reserves for each stage of the
pit.

5.3.5 Waste Dumps

Mining of the Grum Pit will see the removal of some S0 million
BCM of waste. A waste dump has been selected at the southeast
corner of the pit, near the pit entrance.

The dump will be constructed in a small valley south of the pit
initially at the 1260 metre elevation, later being built up to
the 1300 metre elevation.

The dump location was chosen for several reasons:

- drainage down this valley will be diverted as a result of the
pit excavation, so that placing the dump here minimizes the
impact on local drainage patterns.

- the dump 1is close to the pit exit, minimizing haulage
distance.

- the valley provides the greatest potential dump volume while
minimizing the affected surface area.

A separate dump for the overburden has not been designed but
such a dump may prove practical for reclamation purposes or for
dump stability considerations. Such a dump could be located to
the west of the main dump.

The location of the waste dump is shown in figure 5.3-5.
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Revenue

Deductions:
Highway Freight
Ocean Freight

Smelting

Lead:

Zincg

20
Silver:

Head
200

Gold:

Head

S50

Total:

Lead
Zinc
Silver
Gold

Recovery

Factor
0.892459
1.017919
1.0913508
1.143378
1.183767
1.2146768
1.244669
1.268835%8
1,290157
1,309227

Recovery

Factor
0. 845289
0.957379
1. 023265

1.069869

1.106018°

1. 133554
1.160527
1.182159
1.201240
1.2182508

per tonne

Recovery
Factor
1

Recovery
Factor
1

RVEENUE

£/tonne

51,2328

24094
201.3746

277.34465

¥ US
F0, 20
F0O.42
5,90

FA40O0, 00

per tornne of ore

Conc
Grrade
6O
&O
&HO
&HO
&0
&0
50
&0
LHO
50

per tonne of ore

wen gy
(URLNGRONLNLEL

of ore

per tonne of ore

TABLE 5. 3- 3
CALCULATIONS -

Calculations

* CDN
0,278
0. 5838
7.645

5356

Conc
Tonnes
Q. 029748
0. 067861
Q. 109130
Q. 152450
0.197294
Q. 243353
Q. 290422
0. 238356
G, 387047
O, 476409

Conc
Tonnes
O.Q30737
O.069642
O.111628
0.1358617
0.2010%94
O.247757
Q. 295406
0O.343900
Q.393133

0. 442021

Metal
Grams
Z00

Metal
Grams
SO

Grum Fit

¥US/$CDN

Smel ter
Fays

G5, O0%
85.00%
5. Q0%
5. 00

Metal

Founds
329.35073
89.76311
144, 3555
201.6575
260.9761
3I21.9017
Z84.1676
447 .5696
511.9757
S577.2705

Metal

Founds
T7.2T7090
84.44407
135.3547
188. 62246
247%.B354
AO0. 41463
I08.1934
416.9944
476. 6906
337.1821

Metal
Ounces
F. 6446302

Metal
Qunces
1.607717

GRUM PIT

Revenue

2.141831
4.885849
7.85715%9
10.97607
14.20474
17.52087
20,90974
24.36088
27.8B6b646
31.42041

Revenue

G.969902
22.358864
26.20717
0. 47497

&5, 22559

B0, 36087
25.81613
111.54353
127.5139
143, &933

Fevenue

70,05868

Fevenue

B49. 19461




30FTwARE BY OEMCOM SCRVICES INC
NOoUte 1.¢4
FAGE i

CUT DFF GRADES FERCINT
S - BIFOSIF - W PbHIn APb hin B itk /it

e mmeamy

F o E

L : i R

: o B B30 &

- i G a3 &

i : i A B3 ¢

: 5 £.060 o gl 83 &

4,000 A B G 8l.E b

: 3,600 A BGG G 2 350
& 3,400 BOoELD D H 3.0
] BT O 1Y - TS & I

TABLE 5.3 - 4

METALLURGICAL PARAMETERS - GRUM PIT
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FC-NINE VERSION 1,10 Curragh Resources SOFTWRRE BY GEKCOM SERVICES INC
SERIAL NO : 20320 Brum 8606 Beolooicai “odel HODULE 3,04
PRGE 1

2941171586

TRACE BLOCK IN COLUNN 1 46) ROW [ &3) LEVEL [ Is%  ROCK-TYFE CODE : &

HRTERIAL TYPE (0=AIR 1=WASTE 2=DRE} : 2

PRINARY KINERAL : TPbiin

FRINARY GRADE ¢ 12,583 (1Pb4ln)
DENSITY 4.31 [ta/bcal

BLOCK VOLUME 940,00 (Lo )

BLOCK TONNAGE : 2329.02

(RE-STOCKPILE CUT-OFF SRADE : 5,060 {XFbln)

STOCKPILE-WASTE CUT-OFF SRADE : 4,000 (RFbtln)

LABEL: UNITS: GRADE:  REVENUE: RECGVERY: BLOCK REVENUE:  CUM, REVENUE:

1 3Pbtln  12.38 .00 00 .00 00
2 Ifb .47 9.38 80.00 9381, 47 9361.47
3 1ln g.11 91.32 53.00 B9285.78 9B647.25
i Mg/t .00 18.58 43,00 22590, 62 121237.%0
S Ruglt L2 21.09 33,00 14591, 14 135829, 00

VOLUNKETRIC WINING COSTS :

UNIT DRILLING COST 175 10T DRILLING COST 94.39
UNTT BLASTING COST 387 TO7 BLASTING COST 208.71
UNIT LOADING COST .402 TOT LDADING COST 216.97
UNIT SERVICES COST .982 TOT SERVICES COST 530,12
UNIT FIXED HAUL COST : .353 10T FIXED HAUL COST : 180,78

VARIABLE HAULAGE COSTS :

UNIT VERTICAL HAULAGE CDST : 062
VERTICAL HAULAGE DISTANCE H 108,50
10T VERTICAL HAULAGE COST : 365,84
UNIT HORIIONTAL HAULABE COST : L0198
KORTZONTAL HAULABE DISTANCE : 15500.00
TOT HORIZONTAL HAULAGE COST 1582.17

ORE BASED MINING COSTS :

UNIT PROCESSING COST :  b.519 TOT PROCESSING COST ¢ 15182.45
UNIT MINE ADHIN COST : 1.558 10T WINE ADMIN COST : JeaB.él
UNIT HEAD OFFICE ADNIN CDST : .B56 10T HEAD OFFICE ADMIK COST : 1992.71
UNIT SPARE COST ¢ | : .930 TOT SPARE COST # | t 2185.08
UNIT SPARE COST & 2 : .000 10T SPARE COST # 2 : 00
TOTAL BLOCK REVENUE ¢ 135829.00

TOTAL VOLUSETRIC MINING COST : 3189.38 -
TOTAL ORE BASED MIMING COST :  22949.03 -

TOTAL BLOCK MININE COST i 26158.41

BLOCK ECONOMIC VALUE i 109670.40
TABLE 5. 3- 6

Sample Calculation
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Mining Reserves
Grum 3Stage One Pirt

Tonnes
Waste Rock 38207270
Overburden 15067690
Sulphide Waste 1254448
All Waste 556529409
%(Pb+Zn) % Pb % Zn Ag g/t Au g/t
4 - 5 % combined 1244585 3.91 1.28 2.63 24 0.47
+ 5 % combined 7262196 7.25 2.58 4.686 43 0.66
Strip Ratio 6.5
Mining Reserves
Grum Stage Two Pit South Side Stripping
Tonnes
Waste Rock 47445630
-Overburden 2776652
. Sulphide Waste 99787
All Waste 50322069
% (Pb+Zn) % Pb % Zn Ag g/t Au g/t
4 - 5 % combined 69419 4.05 1.86 2.09 35 0.98
+ 5 % combined 219664 11.21 4.85 6.36 76 0.94
Strip Ratio 174.1
Mining Reserves
Grum Stage Two Pit North Side Stripping
Tonnes
Waste Rock 13486850
Nverburden 9447329
julphide Waste 28778
'A11 Waste 22963957
%(Pb+Zn) % Pb % Zn Ag g/t Au g/t
"} - 5 % combined 47084 4.13 1.42 2.71 27 0.63
F 5 % combined 355281 11.12 4.34 6.78 73 0.84
Strip Ratio 57.1
TABLE 5.3- 7

GRUM PIT RESERVES




Waste Rock
Overburden
Sulphide Waste

All Waste

- 5
5 % combined

Strip Ratio

Waste Rock
Overburden
Sulphide Waste

All Waste

-5
5 % combined

‘Strip Ratio

© NHaste Rock
Overburden
Sulphide Waste

‘All Waste

- 5 % combined
5 % combined

Strip Ratio

% combined

% combined

Tonnes
23498650
34733
1704585

25238968

1292265
8352860

2.6

Tonnes
84432130
12258714

1834150

98524994

1408768
8927805

9.5

Tonnes

71302610
4254012
1050922

589910

55650125

12.5

Mining Reserves
Grum Stage Twoe Plit Core

%(Pb+Zn)

3.87
9.34

% Pb % Zn Ag g/t
1.54 2.33 28
3.48 5.86 59

Mining Reserves
Grum Stage Two Pit Total

%(Pb+Zn) % Pb % Zn Ag g/t
3.89 1.56 2.33 26
9.46 3.55 5.91 &80

Mining Reserves
Grum Stage Three Pit

%{Pb+Zn) % Pb % Zn Ag g/t
3.86 1.5% 2.31 28
3.80 3.34 5.46 58

TABLE 5.3 - 7 (CONTINUED)

Au g/t

0.64
0.93

Au g/t

0.66
0.93




Tonnes
Waste Rock 194942010
Overburden 31580416
Sulphide Waste 4139521
All Waste 230661947
4 - 5 % combined 3253263
+ 5 % combined 217401286

Strip Ratio 9.2

Mining Reserves
Grum Total Pit

%(Pb+Zn) % Pb % Zn Ag g/t
3.89 1.45 2.44 26
8.55 3.17 5.38 54

TABLE 5.3 - 7 {CONTINUED)

Au g/t

0.61
0.84
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FIGURE 5. 3

GRUM STAGE TWO PIT




FIGURE 5.3 - 3

GRUM STAGE THREE PIT
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6.1 Power

Power to the Vangorda Plateau will be provided by a new 5000 metre
powerline, to be constructed as a branch off the existing 138kV
powerline. A substation will be located near the Grum Pit, and from
this substation power will be distributed to the two pits.

An alternative currently being studied is to run a new 35 kV line
from the Faro Pit to the Vangorda Plateau. This may provide a
capital cost advantage in that the substations required would cost
less.

Since no electrical equipment in excess of current usage is being
planned, the existing power supply from NCPC is expected to be
adequate.

6.2 Vangorda Haul Road

Qre 1is to be hauled +to the Faro concentrator via conventional
haulage trucks. Trucks locaded with ore at the shovel face will haul
to a stockpile located near the pit exits. The ore will then be
rehandled and hauled to the Faro concentrator on a haul road yet to
be completed.

Construction of the haul road has already begun. Beginning in
October 1986 waste rock from the pit is being used to construct the
first stage of the haul road; the creossing of the North Fork of Rose
Creek. Design of the rock drain and creek crossing at this point
was done by Golder Associates in September of 1986 (ref 6).

Alignment of the haul road is essentially that developed by Stanley
Associates for CAMC in December 1980 (ref. 5). The first 3000
metres of the Gtanley design has been realigned in order to reduce
the adverse grade on that portion of the haul rocad. Also, the last
3000 metres will be realigned to bring the haul road south of the
Grum pit.

Completion of the haul road is expected +to take two construction
seasons; engineering and design work should be completed early in
1987 in order for the haul road to be complete by late 1988.

The crossing of the north Fork of Rose Creek will take approximately
16 million tonnes of fill.

Figure 6.2-1 shows the approximate location of the proposed haul
road.
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6.3 Vangor G iversion

In order to mine the Vangorda pit, Vangorda Creek is to be diverted
along the west valley wall. This will require construction of a
diversion dam and a diversion channel. Water flow will then be
returned to the creek bed via an existing drainage path. Figure
6.3.1 shows the location of the diversion structures.

An engineering report on the creek diversioh was prepared for CAMC
in 1979 by Golder Associates {(ref. 1) and much of this report forms
the basis for this preliminary design.

6.3.1 Diversion Dam

The diversion dam is to be located near the present mine road, at an
elevation of approximately 1180 metres. The crest of the dam is to
hbe at an elevation of 1185 metres. An emergency overflow weir
section (draining into the pit) is to be incorporated at the east
end of the dam. Since the dam is designed to accomodate a fifty
vear return flood, and the life of the pit is less than three years,
the risk and consequence of overflow into the pit is slight.

The glacial till +to be excavated as a result of the mining
activities will provide a suitable impervious core for the dam.
Also, excavated bedrock is to be used as rip-rap to armour the
upstream face and the overflow weir. Approximately 30,000 cubic
meters of fill will be required for the dam construction.

_6.3.2 Diversion Channel

The diversion channel is to be routed on the west valley wall along
the 1182 m contour to an existing drainage path, returning the water
flow to the original creek bed. The channel will be approximately
1400 meters long. The proposed alignment of the ditch was selected
so that the water flow will avoid both the mine and the waste dump.
The channel is designed to accomodate & 50 year return flow of 20.5
m3 /sec.

Test pits along the channel alignment indicate that the bedrock
material is rippable, and that permafrost is not to be expected.
The excavated bedrock will provide a suitable armouring layer; the
mining operation will provide a secondary source of rock for the
armouring.

6.3.4 Construction

In order to reduce costs and optimize equipment utilization,
construction of the diversion structures will start at the same time
as mining commences. This will allow Curragh Resources personell
and equipment to do the bulk of the construction, with only minor
contracting out or leasing of equipment required. Also, mine waste
will provide much of the construction materials.

Because mining activities will be attendant on completion of the
diversion, careful planning and control of the construction will be
required.
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6.3.5 Abandonment

Upon abandonment, it is recommended that the diversion structures
remain in place. This alternative is preferable to allowing the
water to flow through the waste dump.

6.4 Buildings

Because of the proximity of the facilities at Faro (shops, office,
dry, etc.), only a minimum number of buildings are suggested.

A lube and fuel station will be required. This would be located
near the Grum pit exit. Equipment operating in the Vangorda pit
will have to travel to the Grum pit once per shift for servicing.

A two bay maintenance facility 1s suggested. This would be a
prefabricated building without a crane and would be used primarily
for PM’s. Major servicing of equipment would be done at +the Faro

facilities.




7.0 PRODUCTION SCHEDULE - MINING
7.1 Shovel Productivity

Shovel productivities are forecasted based on current
operating experience in the Faro pit, and are detailed
in Table 6.1-1. This productivity is defined as the
'"base rate' or "A'" and is for a shovel digging waste on
a 12 metre (40 foot) bench.

Shovel productivities in the Faro pit are decreased when
necessary to reflect operating conditions. These
adjustments are labeled in Table 6.1-2.

Shovel productivities in the Grum and Vangorda pits are
reduced to 95.6 percent to represent an average
production rate for all operating conditions.

The production rate for the 23 cu. meter (30 yd) shovel
scheduled to begin operating in 1991 has been taken at
an industry average rate of 18.2 million tonnes per

year.




TABLE 7.1-1
Shovel Productivity

tonnes/manned hr (Avg)

Total minutes/12 hr shift
Delays (minutes):

Shift change

Lunch

Misc.{(moving, blasting)
Net Delay
Net Manned Minutes
Net Manned Hours
Utilization

Physical Availability
Tonnes /hour -

'Tonnes/calendar day
Tonnes/365 day year

P & H

1465

720

15

60

30
105
615
10.25
85%

85%

1058

25,528
9,317,583

MARION
1465
720

15

60

30
105
615
10.25
85%

70%
872

21,023
7,673,304




Rate Code % of Base Description

A 100 40 foot bench, straight
waste

B 90 Tight working conditions or
low face

C 80 20 foot face, ore

D 70 very low face or poor

working conditions

TABLE 7.1-2
Digging Rate Criteria




7.2 Mining Plan

The mining plan has been developed under the following
guidelines:
1. Provide a constant mill feed of the best ore
possible at the maximum capacity of the mill,
2. Targetted mill feed rates are 13,500 t/d for
Faro ore and 11,000 t/d for Vangorda Plateau ore,
to a maximum concentrate production rate of 1,600
t/d.
3. As much as possible, delay waste stripping
while maintaining item 1 above.
4. As much as possible, maintain the existing

operating equipment fleet size.

The annual wining schedule 1is summarized in Table
7-2-11

7.2.1 Faro Pit Operations

The annual mining schedule for the Faro pit is
presented in Table 7.2-2.

Mining - 1987

During 1987, a maximum of four and & minimum of
three shovels will be operating in the Faro pit.
Ore production will come from the AY phase of the
pit, from the 3570 through 3430 benches. While
the AY phase is being mined, the BZ phase will be
stripped. By year end the AY phase will be
completely mined out and the BZ phase will be
producing ore from the 3510 bench.




f cise VP 1-5
) Hining Sumsary

i 87-04-01 to
i . 87-12-31 1988 1989 19%¢ 1991 1992 199% 197 1993 199 1997 1978 1999 Tolal
! Faro Pit -
Naste 18 11 327 15311 320 S 3RS 083 7 M9 0TF 4 BIB V47 2 292 19 0 0 ] 0 9 - 0 o 53 448 097
Ore 4 153 B25 &6 79D 3BB 3 042 024 157 076 2 578 916 3 B32 301 0 9 n 0 o 0 ] 20 382 330
Strip Ratio 4.3 2.25 .77 49,14 1.87 0.40 NA NR L] KA WA NA NA 2,51
Vangorda Pit .
Kaste 0 bAR50%0 s 029032 BT792 7N L] 0 0 0 1] [ 0 1] Il 487 393
Ore 0 800 216 1 236773 A 71D [\ [ ] 0 0 ] [d 0 d b 458 764
Strig Katio NA 1111 4.87 1.5 NA NA KA L] NA 1] L N4 NR 3.3
Brus Pit
Waste 3 752 535 16 91§ 210 11 307 Zé0 35 BBA 742 34 509 264 33 4BZ 090 33 193 404 268 168 Bl 36 7786 3FY 3 271 DAY " 0 2346 257 B3
Ore 3 ¢ 57 T1é 265 AB7 4 335 191 3 922 &M 758 530 1 @SB Q0L 3 679 §32 4 481 736 1 &34 98¢ 0 ¢ 24 595 38%
Strio Ratioe NA NR 293.01 2.5 B.28 B.8¢ 44,14 .12 L% B.24 198 NA NA 7.43
All Pits .
Naste 18 111 327 22 729 466 28 333 255 27 BI9 107 40 703 489 15 BOY 883 33 482 090 I3 193 404 2D 168 BFL 38 Fra 571 5 271 &% ¢ 0 31! 3§31 335
Dre 4153925 7398 604 4 3Z5 515 5044 338 6 L6 KT 7 77491 73530 3 BIB 00l 5 67T 132 4 461 736 1 634 TBa [ D 32 03 683
Strin Ratio 4.3 30 §.53 3.9 5.89 L LIBL) 9.12 4,56 2.4 1.98 LT NA 5.96

Total Tonnnes Mined 22 265 152 30 128 070 32 671 770 32 053 440 47 617 596 44 574 794 34 240 628 39 05! 405 33 B4B 027 41 230 306 4 925 B34 i O 363 428 040

Table 7.2 - 1




Mining - 1988

Three shovels will be operating in the Faro pit at
the start of 1988. Ore production will come from
the BZ phase as the CZ phase is being stripped.
The BZ phase will be completed in mid 1988 as ore
production begins in the CZ phase. At year end
two shovels are operating in the CZ phase.

Mining - 1989

Only one shovel operates in the Faro pit
throughout 1989. Ore production will come from
the CZ phase until it is completed in mid year.
After that waste stripping of the DY phase will
start.

Mining - 1990

Waste stripping of the DY phase continues
throughout the year, with only minor amounts of

ore being released.

Mining - 1991

Ore production comes from the DY phase.

Mining - 1992

Ore production comes from the DY phase; mining is
complete by year end.




87-02-01 Pit Production Suswary: Faro
B7-04-01 to

87-12-31 i968 1989 1993 1991 1992 19%3 1994 1993 1996 1997 1998 1999 Tolal
L T e L R e L L L L L L R A L R R R L L A L L L e e L L L L L R L A L R L L L L L L L A L L L LA R L e Ll A L L AL L L AL e LA L EL LA E LL R I Y LYY
Waste rock 15 338 S04 11730 06 A 999 577 7 W77 04F 3 347 905 236 489 43051330
Cate Siliicate L 493 814 1 747 BO3 174 79 9g% 35 853 3701097
Sulghide Waste L 077 209 | BIL B1I 392 0 52 933 t 385 0BT 2 053 930 4819470
Rl Waste 18 101 327 13 390520 5393 013 7 MY 07L& 818 47 7 292 619 33648097
+ 41 toenes 4155 B25 4 798 3B8 3 042 D24 157 076 2518 916 3 852 @1 70582530
LPh+In 1,63 R 7.7 5.1 8. 1 4 1.12
fig 319 7.B5 .77 .24 2,78 259 A
IIn LT 4.16 4,35 .50 3.82 4.7¢ £.32
A gft 43 1 ) 3t 2] 3 35
A gfL : 6.1 0.08 [USE! 0.28 6.4z G.1¢ .12

Concentrate Eguivalent
Pb Conc ONT 167 008 M1 a3 110 594 4 085 i 819 128 752 EN3
Ph 80.95 &0, 26 b0, 01 61.30 59.40 ST 40 39.82
Ay g/t 5la 383 37 59 42 3% 520
fu grt 0,00 0.0 3.0 0.00 0.00 0.00 0.00
in Conc DMY 292 993 444 0B 207 3B & 676 131 73t 189704 1192953
Lin 50.91 50.89 30.42 $0.95 50.88 50.68¢ 50.83
Total Maste Mined 18 161 327 15345 320 5355013 7 719 07t 4 BiB 747 2 192 b19 53648097
fotal COre Kined 4 153 B25 & 798 388 3 4% 0NN 157 97¢ 2 578 946 3 B9 301 20582330
Total Tonaes Nined 37 265 852 22 109 708 B 437 037 7 BTS 147 T 397 L83 & 144 %20 TA0627
Strip Ratio §.36 .25 1.7 49. 14 1.87 0. 50 .48

Table 7.2 - 2




7.2.2 Production Schedule - Vangorda Pit

Mining activities in the Vangorda pit will commence on January 1,
1988 with +the arrival of the first shovel released from the Faro
pit. Mining will be complete by late 1990. A total of 6.5 million
tonnes of ore and 18.6 million tonnes of waste will be mined.

Following is an aﬁnual summary of activities in the Vangorda pit.
1988

Mining will commence at the 1170 metre elevation at the north end of
the pit. The Vangorda Creek diversion channel will be constructed
early in the vyear, and some of the unconscolidated overburden
excavated will be used to construct the diversion dam.

During the year, approximately 500,000 tonnes of ore will be mined
and stockpiled; this ore will primarily come from the southeast end
of the deposit. This ore has been characterized as oxidized, but
the extent and degree of oxidation has not been quantified, and no
allowance for oxidation has been made in +the mill production
forecast.

By year end, mining will be at the 1130 metre elevation; 6.7 million
tonnes of waste will have been mined.

Pit status at the end of 1988 is shown in figure 7.2-1.
1989

During 1989, approximately 1.2 million +tonnes of ore will be mined.
This ore will feed the Faro Concentrator during the fourth quarter.
In contrast to the previous vear’s ore production, most of this ore
will come from the northeast part of the deposit; this ore has not
been characterized as oxidized.

By vear end, an additional 6.0 million +tonnes of waste will have
been removed and the pit will be at the 1110 metre elevation.

Pit status at the end of 1989 is shown in figure 7.2-2.

1990

During 1990, +the Vangorda Pit is to supply +the total feed +to the
Faro concentrator. In order to meet the production requuirements, a
second shovel will move into the pit early in 1890. Mining will be
complete late in 1990; 4.6 million tonnes of ore and 8.8 million
tonnes of waste will have been mined.

Pit status at the end of 1990 is shown in figure 7.2-3.

Table 7.2-3 details the annual ore production for the Vangorda Pit.




i

37-01-30 : Case YP 1-5: Mine Production

Pit Production Sumadrv: Vangorda

BI-04-01 to

B7-i2-3t 1988 1589 19%0 1991 19§92 1993 1994 1995 1996 19%7 £998 1999 Toelal
R A R R L L L L L L R R R L L R L L o A T o R A N A O T S AT Y
Waste rock 1176277 137163 5443180 85%3420
Cverturden 5214587 3196395 b58414 Q069395
Sulohide Waste 274724 BaD474 2689175 3524375
All Masts 5665390 4029032 LEEERE HAGTIN
+ 5 1 tonnes 501642 1093334 422974 564702
iPb+in 1.3 B.04 8.7 .51
ifh 312 LA ¥ .83 . w1
iia 418 4,42 L5 4, B0
Ag g/t LL] 50 ™ 57
Au gft 049 0.58 0,87 0. 80

Concentrate Eguivalent
Pb Conc ONT 415% 58614 739969 KL )]
1P 53.08 53. 16 531 51.27
fy o/t b0D 817 802 805
fuolt 4,04 &3 1B 3.9
in Conc BNT %687 72094 303247 104508
in 54.9 . 4.7 54,72
4 - 351 tonnes 9834 143439 1970%1 A34064
1Pb+In 3.88 3.9 1.9 L
IPh 1.4 1. b4 1.1 1,48
il 2.2 .2 2.9 .12
Ro g/t n Fal H 6
fu g/t 0.35 045 LN 0.33

Concentrate fouivalent
Pt Conc AT 1964 078 BéBb 13344
IPh 54,23 56.51 35.2% 55.%
B g/t 16 b4 519 ‘ 545
A g/t AN 3.08 5.95 .93
In Conc DAT %28 4151 10957 17934
1in 52.45 32,69 2N 5268
Total Vaste Miaed 5663390 5029032 BT92774 21487393
Yotal Ore Hined 00214 1236775 4620173 6438764
Total Toanes Niged 7255804 7255807 13414548 21740159
Strio Ratio 1.1 .0 1.90 3.33

Table 7.2 - 3
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Longitudinal Section Through Vangorda Pit




7.2.3 i hedu - Grum Pi

Mining activities in the Grum Pit will commence in late 1988 and
continue until 1998. A total of 26 million tonnes of ore and 234
million tonnes of waste will be mined.

Following is an annual summary of activities in the Grum Pit.

1988

Mining will begin late in 1988 with the release of the second shovel
from the Faro Pit. Stripping of the Stage One pit will commence at
the 1310 metre elevation. No ore will be released in 1988;
approximately 750,000 tonnes of waste will be mined.

19839

Early in 1989, the third shovel to be released from the Faro pit
will move to the Grum Pit, for a total of two shovels operating in
this pit. These shovels will continue to strip the Stage One pit,
with only minor amounts of ore (60,000 tonnes) being mined and
stockpiled. About 17 million tonnes of waste will be mined.

Pit status at the end of 1989 is shown in figure 7.2-4.
1980

Only one shovel will be operating in Grum through most of 1990 as
production emphasis is shifted to the Vangorda Pit. By the end of
the year however, the Vangorda Pit will be complete and all three
shovels will be operating in the Grum Pit. About 260,000 tonnes of

ore will be mined and stockpiled; 11.3 million tonnes of waste will
be mined.

Pit status at the end of 1990 is shown in figure 7.2-5.

1891

During 1991, much of the ore-bearing portion of the Stage One pit
will be mined as the pit deepens from the 1230 metre elevation to
the 1180 metre elevation. Most of the concentrator feed this year
will be from the Grum Pit; 4.3 million tonnes of ore will be mined
along with 21 milliion tonnes of waste.

Pit status at the end of 1991 is shown in figure 7.2-6.
1992

Stage One will be completed in mid 1992 as the Faro pit again starts
t¢o supply the concentrator with ore.

The remainder of +the Stage One pit will release 3.5 million tonnes
of ore. When Stage One has been completed, stripping will begin on
the north and south sides of the Stage Two pit.

A total of 21 milliion tonnes of waste will be mined.




Pit status at the end of 1992 is shown in figure 7.2-7.

1993

A fourth shovel will begin working in the Grum pit in mid 1993, as
Faro pit operations cease.

Stripping of the north and south sides of +the Stage Two pit will
continue +through 1993, with only minor amounts of ore being
released. A total of 29 million tonnes of waste and 75,000 tonnes
of ore will be mined.

Pit status at the end of 1993 is shown in figure 7.2-8.

1894

Stripping on both sides of +the Stage Two pit will continue until
late 1994 before any appreciable amount of ore is released. A total
of 800,000 tonnes of ore and 33 million tonnes of waste will be
mined.

Pit status at the end of 1994 is shown in figure 7.2-9.

1835

Mining continues in the Stage Two pit in 1995, releasing 3.9 million
tonnes of ore. Also, stripping of the Stage Three pit begins in
this year. A total of 30 million tonnes of waste is to be mined
this year.

Pit status at the end of 1995 is shown in figure 7.2-10.

1996

The year 1996 sees the completion of the Stage Two pit and continued
stripping of Stage Three. A total of 5.7 million tonnes of ore and
28 million tonnes of waste are to be mined.

Pit status at the end of 1996 is shown in figure 7.2-11.

1997

Continued mining of the Stage Three pit releases 2.0 million tonnes
of ore and 32 million tonnes of waste.

Pit status at the end of 1997 is shown in figure 7.2-12.
1998

The Grum pit is to be completely mined out in 1998; 4.1 million
tonnes of ore and 8 million tonnes of waste are to be mined.

Pit status at the end of 1998 is shown in figure 7.2-13.

Tables 7.2-4 through 7.2-7 detaii the annual production schedule for




the Grum Pit.
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87-061-30 Case VP !-5: Nine Production

Pit Production Susazry: Grye Total

1968 19689 i9%0 1991 1952 1993 1994 1995 1994 1997 1998 1999 Totat
T e b L Lt T PP S
Naste roct 110054 9550761 85769%0 27437797 27525833 0R3T34D 32044293 26121787 35693277 3046568 200120835
(iverburden 42502 7HFR07 4492435 1736435 BASETIE 2474821 1755004 £2624 89507 [ 199710
Sulohide Waste ] 642 15433 7510 331483 14737 171145 1720675 B13791.R 2253012 4139520
A1 Waste 75235 EhF11216 ELIDTEON  J3RE4ATAD 508243 IMBZOSE 19131404 I01688%1  367785TAE FITI8RS.Z 234257883
+ 51 tosnes 37718 212214 3540616 3523872 $21260 35351 4978957 A0I3030.6  150%068.4 21740427
iPb+in 5.0¢9 5.9% 1.3 L4 i6.87 3.15 .48 B 7% E. 9% 9.9
%Pb L 1.93 60 2,68 1,43 ¥ 347 332 L35 318
iin 3.68 3.62 L] a8 ER L) 9. 68 0. 61 5.%7 T8 - 538
fa 9/t 1Y) 3 17 1 73 %8 59 57 b §3
Ay o/t 0,48 0.67 G873 C. 68 b.67 .88 [ 0.5 1,08 (N1}
Concentrate Eowivalent
Fb Conc CMT 1564 4854 152074 121182 3ES49 130408 T74963% 1770498 &6901.7 12554
IPh 80,00 40,00 80,00 &0, 4 A, 0 aé, 00 6, {0 &0, a0, M &0.00
ng o/t 810 828 80v 813 817 Eia 345 BiY 874 833
LN T 5.3 8.4z 5,57 5,27 4.83 5.%7 5.86 .82 1.51 .52
in Conc ONT 3033 10942 246599 754338 a1 WITH0 453959 13560 130734 1797218
iin 33.00 3500 S840 . 5%.00 55. 00 95. G0 3500 55,00 3.0 55.00
4 - 51 tonnes 33 794573 1946738 137210 422850 B5013% HB70% 149918 3233262
IPb+ln 178 3,89 .97 1.08 J.88 1LE7 1.8 3.8 B 3.89
IPb. 1.28 1.28 1.29 i.73 1.3 1.54 1.59% 1.35 1.45
Iin 252 .8 2.68 2.8 L3 Ly F A .M .4
ko o/t ] 25 4 3 7 I8 28 27 2 .
M oafi 6.17 0.45 G.45 6.92 .83 G648 6.78 G.7¢ 0.6i '
Concentrate Eguivalent
Pb Conc DAT 728 10963 3544 2763 7281 14838 7870.2 1534.8 52642
pid] 40.00 60.60 40.00 60,00 50.00 40,00 50.00 50,00 80.00
Mg qlt 8y? %12 B B&4 B34 Blé B7% 842 859
Mg/t 14,66 8.7 B.42 167 10,1 10.02 12.22 12.3% 10.20
in Conc DAT 1787 27870 14344 4208 13079 25983 13390.4 4584.4 103443
i 53.00 55.00 33.00 35.00 55.00 35.00 55.00 55.00 35.00
Total Waste Mined T323% 16911210 IE307260  35BB47AZ JS0T264 33482098 35193404 IB14BB9t 34776570.8  3271889.2 234237863
Total Ore Mined [ 54 245487 4335191 3922640 738330 3836001 S679137  4461735.6  1654984.4 24993389
Total Tonnes Rined 752354 16948924 11372747 40219933 JBAJIAM 20628 J9051405  JIBAB023 41236304.4  4926055.% 26123124
Strip Ratio 293.01 42,59 8.20 8.80 %, 14 912 1.9 .24 1.98 9.45

Table 7.2 - 4




§7-01-30

1988

1989

1950

Pit Production Summarv: Grue |

1991

1992

Cise VP 1-5: Mine Production

1993 1994 1993 199 1997 1998 1959 Total

e e R e Rl D R L L R L R T L L R R R O e A T R P

Waste rock 110054
Overburden 542502
Sulohide Waste

Ril Maste 152554

+ 51 Lonnes
Ph+in
Pk
iin
Ao oit
fu o/t
Concentrale Eauivalent
Pb Conc [MF
1Ph
ho ast
A oft
in Conc DI
1n

-

-5 1 tonnes
IFb+In

1Py

1n

Ao o/t

Au g/t
Concentrate Eouivalent
P Conr DMK
IPb

Ao o/t

hu g/t

in Conc ONT
in

Tolal Maste Kined 752554
Total Ore Mined [}
Total Toanes Mined 75255
Strip Ratio

9540761
7347807
2047

18911210

3178
5.89
i
3.68

3
G.48

1564
&0
a1e
1.3
1055
55

16911210
ine
16968928
293,01

8398990
4692635
13633

11307260

{Fril
5.33
1.93
382

hY]
0.67

1856
60
828
B.42
10942
b3}

33271
1.78
1.26
2.52

74
0.77

72
b0
e
14,6
1787
$5

11307260
407
usan
2.5

17336870
2384716
719310

20852056

3M40b16
1%
2.5
466

42

0.43

117074
&0

8OO
%
246495
3B

794573
.89
1.28
2.51

5
0.4

10983
&
912
0.7
27870
53

20632094
433315t
0727
L

3380593

523651

5906254

3451047
1.3
7.63
473

13
0.48

115408
bl

B12
b1
245643
3

196738
3.7
1.2%
2.68

4
0.43

3544
&0
871
B.42
14344
53

3906234
1946385
T3

1.33

19202268
15067680
1234448

55929378

70293
5]
.99
4,68

12
0.3

239102
&0, 00
904
8,22
06335
35.00

1244384
3.9
1.28
2.63

23
0.47

17255
60.00
898
8.0
43958
55.00

5552937
8506779
64036155
6.53

Table 7.2 - 5




87-01-30

Pit Production Sumearv: Grue 2

1991

1992

Case ¥P 1-5: Mine Production

1993

1994

1995

Tolal

e e L L e bt L L R L ek R L e

Waste rock
Overburden
S4|ohide Waste

All Waste

+ 51 tlonnes
IPh+In
b
1ln
M g/t
My o/t
Concentrate Eguivalent
Pb Conc DAT
iy
g g/t
Pu g/t
in Conc DMT
e

4 -5 1 Lonnes
IPh+ln
iPh
Ia
e g/t
hu o/t
Concentrate Equivalest
Pb Conc DNT
1Pt
M oo/t
g/t
In Coac DNT
Lla

Total Waste Mioed
Tatal Ore Miand
Total Toanes Hined
Strin Ratio

Ipghey
N

15132846

15232846
0
15232444

2145016
6451748
{22

B63M10

74275
248
5
7

1
W
Br
.75

28603010
14285
28677235
385.34

NBITT40
LYER
147937

11429014

821280
10.87
443
0.4
713
G.B7

p:MLL
&
81F
4,85
83151
3

137210
.06
£73
.33

H

0.82

2763
50
B6A
1£.47
4208
53

JL2%014
738530
32187544
1.4

13363204
9133
475145

13853480

33

160308
bh

87s
6.2
03740
55

422630
3.88
1.33
233

27
0.63

126
60
834
it 11
1307
ba)

13863460
3858000
17721481
3.5

6164347
4453
1209048

93SBO0E

4796979
9.46
3.47
5.99

»®

0.%

3193
o6

)
.67
449539
5%

B4BY4T
Le
.54
L3

24

0.64

(4817
&
81é
10.03
25948
3%

9396008
3643628
13043834
1.b4

Table 7.2 - 6

84433254
12258732
1834152

98526138

8927815
8.4
13
5.9t

40
0.%?

427710
80, 3
B35
5.40
8251375
55.00

14087469
3.89
.36
PERL

e
0.65

24854
60.00

02?
10.24
43235
$5.00

98326158
10336584
108842742
9.33




87-01-30 : Case VP 1-3: Kine Froduction

Pit Production Sumaary: Grus 3

e e e e e L L A b L R L L T S L R Y N R Y Y PR WY PP rey

Waste rock
Overburden
Sulohide Waste

Al Waste

+ 51 lonnes
IPh+in
1Ph
iln
Ag g/t
Au o/t
Concentrate Equivalent
Pt Conc DMT
P
fir o/t
fu ot
in Conc DNT
iln

-

- 51 tosnes
IPbtIn

1P

1in

Ao g/t

fu g/
Concentrate Eguivalent
b Conc NI
big ]

M g/t

A g/t

In Conc THT
in

Total Waste Mined
Total Ore Mined
Tatal Tosnes Mined
Strie Ratio

Table 7.2 - 7

1968 1969 1990 19%1 1992 1993 1994 1995 1994 1997 1978 1999 iotal
19503053 17937220 33693272 3048568 TEABEIL3

2053084 1726871 821834 69507 4571278
11627 513792 225361 1230920

2053084 20329924 (B7TOBAY  3tReR7E7 B179873 62202331
j2018 013031 1503068 3EME7

12.34 B.70 g.%% 6.80

4497 3.3 315 L3

8,47 BT .54 5.4%

b 7 38 57

0.93 6.%1 1.0t .94

179 177050 46901 255742

b0 &0 b0 40,00

842 84 g7 B3¢

3.7 .82 7.5% 1.00

Hif 330560 13073¢ 485758

53 ] 55 55.04

1288 448705 149515 599905

3.99 3.8 3,88 187

1.7% 1.53 1,55 1.55

.23 2.31 .33 .3t

I B8 P 8

0.42 ¢.78 0.1¢ 0.78

2% 7870 2633 10531

] 80 80 60,00

ni 879 842 870

5.8 1.2 12.39 1.5

i 13591 4584 18212

53 33 5 35.00

2033084 21329924 16770883  31BABTAT 81739873 82202331
0 ] 134 461734 1654986 £130028
7053064 21329924 16804187 34330503 9834659 68332357
T.14 4.9% 13.37




TO FARO
CONCENTRATOR

FIGURE 7.2 = 5
GRUM PIT END OF 1989













FIGURE 7.2 -9

CONCENTRAJTOR

GRUM PIT END OF 1993
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FIGURE 7.2 - 10
GRUM PIT END OF 1994
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FIGURE 7.2 - 11

GRUM PIT END OF 1995




FIGURE 7, 2 - 11

GRUM PIT END OF 1996







FIGURE 7.2 - 13
GRUM PIT END OF 1998
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Figure 7.2 - 14
Cross Section Through Grum Pit




7.3 Operating Equipment

Operating equipment in the pits has been estimated based
on the following:

Shovels: As required by mine plan

Trucks: As required by mine plan

Tracked dozers: One per operating shovel

Rubber-tired dozers: One per two operating shovels

Graders: One per two operating shovels,
plus one for Vangorda Haul Road
after 1988

Drills: One per two operating shovels

Additionally, front end loaders have been scheduled to
handle stockpiled ore, based on the following:

- Rehandle 30% of mill feed from Faro pit

- Rehandle all mill meed from Vangorda and Grum
pits :

- Rehandle all ore in long-term stockpile

- Productivity of 415 t/h.

In order to maintain ore production, a 23 m3 (30 cu.
yd) shovel is added to the shovel fleet in 1991.

Operating equipment is summarized in Table 7.3-1, and
the truck requirement calculation is presented in Table
7.3"2-




Shovel, Marion

Shovel, P&H 2100

Shovel, 23 cu.m.

Truck, 154t

Truck, 109t

Front End Loader

Tracked Dozer

Wheeled Dozer

Grader

1987

1.0

3-0

11.0

13.1

2.0

4.0

2.0

2.0

1988

100

3.0

11.0

9.9

0.5

4.0

2.0

2.0

TABLE 7.3-1

OPERATING EQUIPMENT

1989 1990 1991 1992

1.0 1.0 0.6 0.3

3.0 3.0 3.0 3.0

- - 1.0 1.0

11.0 16.0 21.0 26.0

7.5 4.1 16.0 7.3

0.8 1.5 1.5 1.5

4.0 4.0 4.6 4.3

2.0 2.0 2.3 2.2

3.0 3.0 3.3 3.2

SUMMARY

1993

0.0

1.7

1.0

15.5

5.0

1.9

2.7

1.4

2.4

1994

0.0

2.0

1.0

31.4

0.0

1.5

3.0

1.5

2-5

1995 1996
0.0 0.0
2.0 2.8
1.0 1.0

31.5 32.0
0.0 8.3
1.5 1.5
3.0 3.8
1.5 1.9
2.5 2.9

1997

0.0

0.6

0.0

9.5

0.0

1.5

0.6

0.3

1.3

1998

0.0

0.0

0.0

3.5

2.5

1.9

0.0

0.0

1.0

1999

0.0

0.0

0.0

0.0

1.3

0.5

0.0

0.0

0.5




Carragh Resowrcos _ CIRQUE CROSS-GELTION RESERVES Pagasl2

o ' T TORMASE [ ] In & PO ABOVE CUTOFR BN 41 B 1 n n [ (PFD+IN}  KESERVES RESERVES
Catad brade (1) ¢ 5,00 - losaps - 12 T gt 1 tonaes 3 Lones toases v toasss  tomees  tomass '

ore Potin

2934508 Lo 2.0 2.1) B A 1,792,008 2.%01 37,3 129,208 8,009,504 164,483 S.191 (9144

[ ea L2, 1L o5 34 eo0s 1,923,787 ¥.64] &, 124,341 518, %04 153,082 i.5n 4.50%

BTeSM I, 2.4 LW W LW 4,837,904 31.031 1,001 71,7 93,93, ¢ 613,187 nm 17.501

%4300 . 495,170 17 LD R 0. 4,954,170 4,431 17,812 01,97 247,300,414 507, W5 HHL LT

97200 3,004,112 10 L& & s 3,804,112 3.1 104N U760 173,354,305 17,488 WK  wmn

300+00N §,307.880 2,13 .4 4v 10.5% 4,387,680 40,501 73,76 MM A5,5,0 43,01 1221 1554

J01+300 §INI? 2% 1% & wm 10,1 e 1M 43 0NY 285,084,153 71,93 1.7 1Lt

3020308 LWAT? LY v @ 13 1,10,M .= W, 570 1%, 9,197,317 175, 42 4.001 s.om

J03+00n 84,3 L7 1. N o 434,393 [\ 3114 FLR L) 10,42 8,584,413 w2 1.9t 2,761

Ja343500 B0, 34 LN ¥ H.n 30,4 2.1 13,08 35,008 10,123,332 43,044 1.041 .51

Wirbon LM LU 1.7 N sL 7,00 MM MmN 23,7000 " 0.y a1

TOTAL Wi 215 M 9wy 54,110 AT 741,630 2,702,001 1,428, 247,051 3,444,030 100,00 100,001




File: TRIS

02404187
08: 4%

Wabco 109 Tonne

FRERARLRLAAAAAAALALRA AL N LSS

Nuaber Units

Physical Avail.
Utilization

Etfective Utilization
{atal Do Hours Available
Op Hours/Unik/Year
Productivity idaste t/0)
Tonnes Waste Capacily
Tonnes Maste Reaaining
Tonnes Hauled

Dperating Houre - Waste
Productivity (Dre t/h)
Tonnes Ove Caoacity
Tonaes Ore Reaaining
Tonaes Ore Hauted
Operating Houre - Ore
Tonnes Long Ters Stoch
Tonnes Rehandlie at 301
Productivity {t/h}
Operating Hours - Stock.
Operating Hours Total
Units Required

lnits Serplus

Susmary - Faro Requireaent

L e N N S LT

154 Tonne Units Required
109 Tonne Units Required

B EXaiEEEITISEREFREINEED

Total Trucks Beguired

Case VP 1-5
Truck Requiresents

1987 1988 1989 19%¢ 1994 1992 1993 1994 1995 1995 1987 1398 1999

A AN AR AR TRV AA LA A LA A LA A AL AR A AA AR A ST EL AR AR A LA A AR EN YRR T AL LI AT AR AR AA LA A AN LR ARA AR AR AT R AR AL AR,

14 16 ] 1a 1& 18 14 16 18 16 18 16 15
0.70 .70 2070 L 0.0 ¢.70 0.7¢0 0.70 0.70 8,70 2.70 g.70 6.70
0.80 0.80 0.80 0.89 860 080 ¢.80 0.80 0.8¢ 0.80 080 0.80 0.80
0.3 0.3 0.5 0.5 .5 0.38 0.5 0.3 0.5 0.3% 0.5% 0.3 0.54

58,921 18.4%0  FB.ETS 8.7 18IS WMWY MBS BLMIS 7RIS TR.ITY 78.ETY FBLIIS RIS
3,683 4,504 4,892 4,892 1,892 4,892 4.897 4,852 4,492 4.892 4.852 4,852 4.6852

190 190 208 79 208 298 190 190 190 190 180 190 159
FLA95 13 16,281 1.4 1e2BL 16,281 14872 14BT2 4,672 MLB7Z 14872 1912 1M
3,387 0 0 b ¢ 9 2 0 0 ¢ ] 0 0
1387 0 0 0 2 » 9 8 0 8 a o 0
17,720 o o 0 0 o 0 0 9 0 a o 0
170 170 180 19 199 1?0 170 170 17 i 170 17 16
7,000 13,343 G4.089 14,877 1877 13,37 13,307 13307 13307 13307 13,307 13,307 1L3M7
LIS 4,148 0 ] ) ) 0 ) o » 0 a 0
LIS 4,18 ) 0 ] 0 0 ) 0 0 ¢ o 2
AN M 0 ¢ n n 0 0 ] o 0 9 ?
9 0 0 o 0 o 2079 0 8 o 0 2934 1283
1,246 2,63 3 4 150 150 ? 0 0 0 9 ) 0
207 07 27 207 207 207 07 207 207 207 207 07 207
$,020 9,852 44N 220 725 19709 0 9 0 2 1M i
BSOS 140 228 725 75 19,705 f ) 0 4 12,242 158
13.1 1.0 0.9 0.0 0. 0.1 .0 0.9 0.0 0.0 0.9 2.5 1.3
2.9 9.0 15.1 18.0 15,8 15.9 12.9 16.0 16,0 1.0 18.0 13.5 i1
TR 1.0 5.0 1.2 43 4.1 0.9 0.0 9.9 2.0 0.0 £.0 0.8
13.1 7.0 0.9 0.0 0.1 0.1 1.0 0.0 0.0 0.0 9.0 2.5 L1
ll'llll’l'l"llll!llllllllil.ll.!IIE'l3"Sl!l!::lt:l::l:ll!lt:l!lllESISIltIll.lllll!llllliISRSSISlsl‘SS-lll:lSl:l’:l:l’ll:lzl::l:‘!: IPEE
n.1 18.0 5.9 3 .5 1.2 00 8.0 0.0 2.0 9.0 2.5 1.3

Table 7.3 - 2

Continued




' File: TRIS Case VP 1-5
02704787 Trock Requiressnts
08:4%

1987 1968 196% 195¢ 1994 1992 1993 1954 1995 1956 1997 1998 1999

e N T e T

VANGGRDA PLATEAU REQUIREMENT

ERT=IEEEAEEIARFINEIZASIIZIRT

Hined (1090 tonnes)

WFEEARILARLARA SRR AL AR ALY

ASTE=SET-AFIIESISERIERZZ EXSSISrTICISEIINIYEIEEEEZFAEIZIEEi SIS isISSEIIEEFEEEFERRECIIICISISSESICICICCERICISETEIRIARI RGNS E RS SRS SR AT IEISESEISAIINIIZ
Ringd 8,008 24,235 24,987 40,220 332 M03 0 39,05 13848 0,238 4,527

Feed To Nili 1,07 3,930 3,815 1,813 0 4.015 4,015 4,015 4,011 2,423
ITFISIESEIETIISEIZSSISES FERLAIIECCIIIEAISIZISZSESIICESSSISETEIIESIZE IEE EEFISILEESITIFEINIKINSICINCIIIEIITCEEETIZEETREISRIIZIZIECEFEAESEERTTSRIEIT

Total Rored 0 B.0IB 15,047 28,417 44035 2, M7 3,503 45,086 37,663 43,255 8,738 2,423 ]

Euclid 154 Tonne

L T Y

Nusber Unils 0.0 o.0 [ X1 1.8 16.7 1.9 .0 1.0 3.0 32,0 12.0 32.0 2.0
Physical Avail. 0.7% 0.7% 6.7% 0.75 0.75 0.7% 0.7% 0.7% 0.7% 6.75 0.75 0.73 0.73
btilization 0.83 6,83 063 0.85 0.85 0.B3 0.85 0,85 0.83 0.83 0.83 0.83 0.83
Effective Dtilization 0.6315  0.5373  0.837F  0.6175  0.637% 06373 0.6V 0.8375  0.A375 L8375 0.6375 0.4379  0.6303
Total Ou Hours Available L] 0 33484 85,695 #3100 122,385 L7, 178,704 78,704 178,704 176,704 ITB,704  U7B,704
Dp Hours/Unit/Year ¢ ¢ 5,589 9,389 3.584 3,584 3,383 9,585 5,585 3,389 5,585 5,363 5,383
Productivity (L/h) 487 s87 505 819 bt 330 383 73 235 133 233 235 Fix]
Rined Tonnes Capacity ¢ 0 11.3% 15058 71,027 30.Me 48,973 40,017 37 M M7 JASS 1T M0 41,99
: Fatal Tonnes Mined B.OIB 24,235 74,987 40,220 38,432 M,103 19,031 33.B40 41,238 4927 0 ]
fotal Tonnes Hiuled ¢ 11,35 15,958 21,027 30316 34103 19,051 33,B4R 34447 977 0 n
Fotal Tonaes Resaining 8.018 127,879 9,929 19,193 B, 114 1} 0 [ 5,791 0 ] ! 0
Operating Hours - Mine O 22,485 24,326 02,580  91,Be3 B8, 777 MA3,003 144,034 145,584 20,945 o
Productivity (to Mill L/n} 9 9¢ A1 9% 125 125 123 125 123 125 173 125 125
Tonnes to fil) Capacily [] 3,081 §.241 11,637 15,290 22,338 22,338 22,338 22,338 22,338 22,38 3

1.012 3,930 3,815 3.815 L1] 4,013 4,015 4,013 4,011 2,473 0
1,012 3,93 3.81% 3.81% Ll ] 4,013 4,013 4,013 4,001 2,433 9
[ [ 0 ] 9 0 0 ) 0 0 0

0

¢

[
Tonnes Hauled to Riil 0
0 0
a 11,000 41,388 30,520 30,320 L2 3,0 32,120 32,120 32,0BE 19,384
8
9
]

Tonnes Lo Rill Resiining

Operating Hours - to HKill
DPerzling Mours Total

Units Required [
Unity Surplus (3

1486 85,695 93,006 122,385 69,977 175,185 L7615 I7E,J04 53,083 19,384
5.9 1.8 18,7 1.9 1.1 31,4 .5 .9 9.5 .5 0.0

[}
]
[
[}
3
n
Tonnes to Mill Total 0
L]
9
0
L]
0
] 0.0 0.0 0.0 0.0 15.9 0.6 0.5 B0 72.5 8.5 32.0

e

Table 7.3 - 2
Continued




File: TRIS

02/04/87
08149

Wabco 10% Tonne

Radod enan -

Nusher Units

Physical Avail,
tilization

Eifective Ulidization
Total Op Hours Availabie
Op Howrs/Unit/Year
Producltivity (1/h}
fined Tonnes Capacity
Total Tomnes Resaining
Tgtal Toanes Hauled
Deerating Hours - Hine

Productivity tto Mill t/h)

Tonnes to Mitl Eapacity
Tonnes to Nill Resaining
Jonnes Hauled to Mill

Operating Hours - to Mill

Operating Howrs Total
Units Required
Units Surplus

Sueszry - Plateau Requireaent

L T

154 Tonne Units Required
10% Toane Units Reauired

A2ISFEFFEEILNIIILICEINIE

Total Trocks Reguired

Susmary - A1} Pils

LR LTI AL LI R AL S L AL A AL L L L]
154 Tonane Units Required
10% Tonne Unils Required

SEZEEFEIEEEISEATSAETANNRT

Total Trucks Reguired

134 Tonne Dperating Hours
109 Tonne Operating Howrs

Case WP 1-5

Truck Requiresents

1987

1968

1989

199¢

1991

1992

1993

1994

1995

1998

1997

1998

1999

AL AR T A AL AT AT I TAL AL LA LA AR AR AR AR A AR AR A A AL AN AL AN LR AR R IR AL LA AA N LB AR AR AR RS AR VAR VAN T N,

0.0
0.0

9.0
0.1
0.80
0.54

.38
4,90
568
65,127
8,018
8,018
14,117

2,109

14117
.9
6.1

0.0
2.9

15.1
.70
0.80
0.5
. 089
4,908
wm
29,405
12,879
12,079
12,40

2,706

2,40
b6
8.3

5.0
b.b

16.0
0.1
0.80
0.56
18.261
4,906
303
39, 36
§.929
9,929
19,740
70
5,287

19,740
.0
(1.9

11.8
Lo

15.9
0.7
0.80
0.5
7,783
4,505
'
19,207
19193
19,153
77,705

16.7
13.8

1.9
5.8

12.0

1h.1
0.0

18.0

3.4
0.0

L3
0.0

£4.0
0.7
9.80
0.5
78,49¢
4,508
Tbh
13,02
5,791
8,70
10,910
90
3,382

40,910

1.7

32.0
8.3

16.0

9.3
0.0

3.3
6.0

¢.0
0.0

i
EIERARE A ANENEEE AN I NI NI NIRRT TN NA A ES 4SRRI IR IS SET IR RN AR S E RN EXETEIZANICIZENCINIRZSCSSFILEE

0.0

1.0
13.1

2.9

I.o
9.9

1.6

1.0
1.5

13.8

16.4
4.1

32.%

0.0
16.0

8.7

26.0
1.0

18.1

16.
40

314

HA
0.0

.S

1.3
0.0

0.3

1o
8.3

9.5

9.5
0.0

3.3

3.3
2.5

0.0

0.0
1.3

IEIEEIEEIEEEENENEIETIICNEEIERANEEEANEEEEER I EIFIRAINE N TN SRR NN SIS NI RANL IS TR IINLEIIENTILATIRFTIEAIIIEIEIZ

LN

6,14
18,175

0.?

51,429
48,358

18.5

51,355
34,890

20.1

89,767
19,968

1.0

117,208

10,430

3.6

145,135

34,125

20.1

B89.977
19.705

Table 7.3 - 2

Continued

3.4

175,163
0

315

176,14

¢

10.3

178,704

40,910

9.3

53,033

9

6.0

19,384
12,242

1.3

9
6,198




8.0 PRODUCTION SCHEDULE - MILLING

The milling schedule was produced under the following

guidelines:

1. Mill feed rate of 13,500 tonnes/day for Faro ore,
and 11,000 tonnes/day for Vangorda Plateau ore.

2. Mill feed to come from highest grade ore available.
Maximum concentrate production of 1,600 tonnes/day.

4. Metallurgical parameters as presented in Section 4,

The mill feed schedule 1is presented in Tables 8-1
through 8-3.




02/04/87 Case VP 1-35:
87-04-01 to
87-12-1 1988 1989 1990 1991 1992 1993 1954 1995
Hill Feed Sussary
Tonnes 3,539,950 4,759,869 4,497,300 4,034,269 4,304,751 4.1A.7H0 4,479,270 4,015,000 4,015,000
1P+ iIn 8.23 .99 1.5 8.38 7.48 T.41 1.59 9. 16 .47
if . L2 . 373 2.82 .48 .15 349 .
i 182 (1] 128 1.83 4, b6 .75 4.83 5.47 5.9
fq aft 45 Li 42 53 47 1 8 38 b3
fu o/t 0.09 0.07 0.20 0.50 0.57 0.6l 0.14 0.8% 0.96
Concentrate
Fb Eonc DT 153,169 194,584 181,99 240,010 163,137 145,487 157,150 188,772 187,138
1P 41,03 40.88 58.83 3.3 57.63 K79 58.43 40.00 40,00
Ae gft 562 S48 554 503 493 T80 428 B 843
fu o/l 0.00 0.0 1.22 1.8 413 5.51 0,68 6.04 6,82
In Conc DMF 271,522 358,812 308,270 282,454 300,798 310,281 344,115 333,848 374,393
1 50.84 50.87 51,57 54, 64 L Y) 54,49 51,208 35.00 53.00
Total Comc DMT 424,491 333,1%4 150,226 522,454 455,933 436,750 501,264 942,620 563,532
Recoveries
Pb n.a 75,81 76,81 M 708.2% 76.31 1AL B0.92 80.51
in 80.91 80.91 79.01 9.3 1.3 BZ. 41 B1.52 B3.51 B4 11
L 54,00 .41 55.51 8,01 83.20 82.41 52.11 bh.bY bh. 62
Ru 0.01 0.01 24,01 38.12 32,11 30,91 13.91 3. 1531

Tablé B8 - 1

R RN NN AN

Faro plus Vangorda Platesy Ore Milling Schedule

199 1997 1998
4,015,000 4,000,485 4,957,529
B.84 7.10 6,05
135 .68 1.5
5.50 L 7.49

57 4 03

0.%2 0,84 0.3
179,200 137,121 90,548
b0.00 50,00 Sb. 48
947 863 70
5.82 1 1.99
MOASS 266,309 188,732
55.00 55,00 2.3
519,357 403,029 259,280
19.81 7. b6, 22
§4.71 82.31 7.8
6b.01 3.2 7.n
3302 351 n..

1999

1,282,771
pN ]

.01
3.03

6

0.10

3,288
55.83
5%8
0.00
53,169
50,04

85,430

67.71
.9
32.07

0.01

Total

L e L e AL L L

52,437,147
7.82

2.9

Lbb

4

6.50

1,032,343
38.74

683

3.8
3,734,840
33,77

5,789,383

1.8t
Bl.81- -
b1.01
LN H




92104187

B7-04-01 to
B7-12-31 1988 1989 19%¢ 1991

Hil) Feed Sussary

Tonnes 3.589.9%0 4,759,649  3.485,500 104,053 499,751

1Pb ¢+ 1In B.23 Ly 1.1 5N 1.85

iPb 3.4 3.73 .87 2.3 2,47

Lln 4.82 L]} .23 Lm 7%

fa 0/t 15 L] 40 kM 3

Ru o/t 0.09 0.07 0.10 0.23 o1
Concentrate

Pb Conc BNT 153,169 194,584 129,437 3,004 14,881

1 81.03 50.98 bl 14 61,04 58.21

ho o/t 362 B 591 384 37!

fu oft

In Conc DAT mn,sn 358,412 743,599 5,095 37.8%8

1 30,84 50,87 .72 50.93 50.88

Total Conc DT 424 491 353,198 172,83 ,09% 54,719
Recaveries

Pb T4 16,61 74.81 72.51

in 80. 9% 80,97 N1 16.01

ko 34.01 .41 51,91 5131

Ay .01 0.01 0.0L 0.01

LS LT TINTY

Cise VP 1-5:

Faro Ore Rilling Schedule

1992 1993 1994 1995 1998 1997 1998
499,751 4.079,270 7,334,07%
7.85 7.83 L19
2.8 2.6 140
476 L7 2.59
i ) o
0.1 0.11 [UN3}
(5,881 137,795 8,247
58.21 58.21 54,43
n 1.3 585.00
17,898 309,344 n,79
50,86 50.8 50. 84
ST A47,139 141,045

73.51 §5.01

81.11 7h.61

19,41 th51

6.01 0.0%

Table 8 ~ 2

1959

1,202,771
5.04

.0

3.03

8

0.1

31,261
55.83
598.00

55, 1469
50,04

56,430

81.71
7H.01
2.0

0.0%

Total

L T e e A T T e e

20,984,952
1.00

%]

4,30

35

0.09

731,259
56.70
522

1,418,735
50.79

7,142,994

I T
"y
32.00
¢.01




02/04787

B7-04-01 to
87-12-31 1989 1989 1990 1991
LR LA LA L L LT LT 'y
#il]l Feed Sumsary
Tonnes 1,012,000 3,930,216 3,815,000
1Ph+ln 1.81 8.65 1.4
1P 3.33 1.7 2.B4
1in 4.48 4.87 4,83
Ao o/t 48 3 H
fo g/t 0.55 0.41 0.83
Concentrate
Ph Conc DT 52.519 237,006 148,255
1Py 3.4 3329 57.59
fg g/t 814 k03 730
fu alt 2] L 5.29
1n Lonc BNT 4,871 17,159 262,901
lin sn .71 54.93
Tatal fonc BAT 117,380 514,365 A1, 156
Recaveries
b B2.91 84,91 78.81
In 78.31 nu By.41
Ao $6.31 48.31 M
fu 19.81 34.52 32.01

1952

3,815,000
.40
2.4b
L5

I
b.47

129,418
80,00
il
5,23
272,354
55,00

401,979

761
B2.71l
63.41
31.92

Case VP 1-5:

1993

409,000
9.18
1.57
5.62

59
0.77

19,355
40,04
B1S
5.3
3,770
55.0¢

54,125

g1.4
B3 1x
87,31
33N

Table 8 -

Vangorda Plateau Ore Milling Schedule

1914

1,015,000
9.1k

3.49

5.67

58

085

186.772
60.00
824
b.04
353,048
55.00

42,820

80.9%
B5. 3
&b, 61
351

1993

4,015,000
9.4

L4

5.99

59

0.9

187,136
40,00
843
5.62
376,395
55.00

563,532
80.351
Bb. 1%

8. 61
355

3

1998

1,015,000
B.8a

135

5.50

57

0.92

179,202
50.00
847
6.52
40,135
55,00

319,337

19.81
g4, 71
56.01
3.0

1997

~ Y el e a b a A R R L e e kb e L e e L e L e L LY

4,011,486
7.10
246
T

LY

0.64

117,121
8600
563
7.74
266,508
55.00

403,429

1.
82.
3.

.3t

il
3

1998

2,423,453
3.9

1.51

2,36

%

0.59

12,301
98. 54
Thb
.54
15,94
54,43

118,2M

YNy
n.el
51.32
23.31

1999

Total

31,452,155
.97

3.07

4.5

50

8.7

1,321,284
5021

m

5.%9
2,325.105
54,93

3,646,369

1961
82.6%
3.2
32.91




9.0 MANPOWER

Hourly manpower forecasts are presented in Table 9-1.
This forecast 1is based on the current three shift
cycle.

Manpower for Mine Operations is determined from the
operating equipment. Mine Maintenance manpower 1is
pro-rated from 1987 levels based on the number of units
of operating equipment.

Mill Operations and Maintenance manpower remains

constant through the life of the project.

Materials Management manpower decreases towards the end
of the project life.

Salaried manpower is presented in Table 9-2.




File: MANIS

. 02/04/87
Ao 09: 02 ‘
: 1987 988 198¢ 1990 1991 1992 1993 1994 1995 1995 1997 1998 1999 oo o
TNy L1120 .Yy "y Ll LT LXT EL 1) AL AL ey L1 1 AL TI1Y L1 L) tenn ——
Kour iy Hanpower
Kioe Operations
Shovel Operator 12.0 11.4 11.8 12.0 £3.8 153.0 8.2 9.9 g.0 1.3 1.7
Driller 6.0 3.7 3.9 5.0 5.9 6.3 4.1 5 4.3 5.8 0.9
Rine Utility Blaster LN 3.0 3.0 1.0 3.0 e 3.0 3.0 3.0 3.0 1.9
Mine Utility Blaster Helper 2.0 2.0 2.0 .0 2.0 2.0 2.0 2.0 2.0 2.0 1.9
Haulage Truck Driver &0.90 b2.7 35.5 60.3  111.0 9.0 0.3 9,2 94,5 1.9 8.5 18.0 1.8
Equipsent Ooerator 250 1.3 .0 3.5 35.1 31.9 25.7 5.4 25.6 0.4 10.¢ B.? 1.3
Mine Utitity Morher 5.0 5.0 5.0 5.9 5.0 b0 5.0 8.0 5.0 6.0 5.0 3.0 1.0
Puspman 3.0 3.0 5.0 50 5.0 5.0 3.0 5.0 5.0 5.0 3.0 o 1.0
Trainer Qperator Shovel 1.0 1.0 1.0 1.0 1.0 1.9 1.0 1.0 1.0 1.0 1.0
Trainer Operator Truck 1.0 .0 1.0 1.0 1.8 1.0 1.0 L0 1.¢ 1.0 R
Tatat HEG 1190 1%0 1350 3190 190 1190 N0 N0 190 @@ 119.0
Kine Maintenance
H D Mechanic j2.0 3.0 32.4 34.B 7.8 48.2 3 12.2 2.3 53.3 13.3 8.5 1.7
Welder 14,0 14.3 14.2 13.2 23,1 211 11.¢ 11: 5] 18.% 23.4 3.8 3.7 0.7
Elecirician 12,0 12.4 12.1 13.0 19.8 18.1 11.7 15.8 15.% 20.0 5.0 3.2 0.é
Machinist 0 1.0 3.0 L9 1e 1.0 Le 3.0 3.0 3.0 3.0 3.0 1.0
Carpenter 1.9 1.0 1.0 1.0 1.8 1.0 1.6 1.0 1.0 1.0 1.0 1.0 1.0
Plysher 1.0 1.0 1.0 1.0 i.0 1.0 1.0 1.0 1.0 1.0 1.0 .0 1.0
Cablenan 1.0 I.¢ 1.0 1.0 1.0 1.9 1.0 L0 1.0 (] 1.0 1.0 1.0
Equipsent Operater 5.0 5.0 5.0 4.0 &0 5.0 b0 b0 5.0 4.0 3.0 3.0 i.b
Lubesan 5.0 9.0 9.0 9.0 9.0 g.0 g.0 5.0 g.0 9.0 5.0 3.0 1.0
Utility Operator 1.¢ 1.0 1.0 1.¢ 1.0 1.0 1.4 1.0 1.0 1.0 1.0 l1.¢ 1.0
Tool Lrib 1.0 3.0 3.0 3.0 3.9 3.0 AR 3.0 Lo 1.0 1.0 3.0 .0
Labourers 5.0 4.0 5.0 5.0 b0 8.0 8.0 5.0 b0 5.0 1.0 3.0 b0
Tokal 89.0 50.9 By.7 94 126.8 1108.3 87.4 107.5 107.7 127.% 44,1 .3 6.1
fine Total 08 210 209 213 4 7 204 227 m w7 185 153 133 '
Hill Operations
Flotation Operator ] 4 4 4 L} ] L] 4 4 4 ] 4 2
Flotakion Helper i 1 ! 1 1 ] 1 1 i 1 i 1 0.3
Brinding Operator 3 3 N 3 3 3 3 3 3 3 3 3 1.9
Grinding Helper H ! H 1 1 I ] 1 1 | 1 ! 0.5
Crusher Operator M H 3 3 1 3 1 3 3 M 3 3 1.3
Crusher Helper M 3 3 3 i 3 3 3 3 3 3 3 1.9
Filter Operator 3 3} 5 3 k) 1 M ] 3 3 3 ] 1.5
Coal Crasher/Fitter Oo. 3 3} 3 3 M 3 3 3 3 3 3 3 1.3
‘ Traines L] 4 L 4 4 4 t L} 4 1 L} 4 2
Labourer 15 15 1% 15 15 15 15 13 13 15 13 13 7.5
Heat Plant Operator 1 L] L] L] ] L] 4 L] L] L] L] 4 2
Heat Plant Helper ] L) 4 4 [} Lt [} 4 4 4 4 4 1
Reagent Dperator 1 Fd 2 2 2 2 2 7 2 7 2 2 I
. Reagent Helger ) 1 i t 1 1 | 1 1 1 1 t 0.3
; Tailings Dperatos } 1 ! t ! L I 1 ! | 1 ! 0.5
. . Equipaent Operator 2 ? 1 1 2 2 H 2 ? 2 ? 2 }
Steel Cren 1 ? H 1 2 2 z H 2 2 2 ? )
Filter Sector 1 1 i I | 1 | 1 1 i 1 t 0.5

Note: 1987 values refer 1o mangower from fpril 1 through Decesber 31, 1987

Table 9 - 1




e File: mANIS
o 02/04/87
(I 03:02
1967 1988 1989 [990  I9%1 1992 993 19%¢ 1995 199 99T 1998 (999
' by NS L1 L LS RI1T1Y LL 19 LS 1Y vy LTl L1 L Ei1 o 111 L2111 AT o1
: Sample fucker 3 3 1 3 3 3 3 3 3 3 3 3 1.5
. Totat 80 b0 80 o0 80 50 80 50 &0 80 0 80 B
Kill Miintenance
Mill Mechanic M H M H H H kY] W 1] u ] W 17
Etectrician 9 ? 9 9 9 g 9 9 ¥ 9 g ) L5
Instresent Mechinic 3 3 3 3 5 ] 5 5 5 ] 3 3 2.5
Total “ "] 43 ] 8 18 48 48 1 1 48 ‘8 ]
Milt Total 108 108 108 108 108 108 108 108 108 108 108 108 54

Naterials Managesent

Warehouse Person # 2 1 2 2 2 2 1 1 2 ? 1 2 2
War ehouse Person B 3 3 3 3 3 3 3 3 3 3 3 3 3
Karehouse Persos C 2 1 2 ? 2 K i ? 2 ? 2 ? 2
War ehouse/First Aid 3 3 3 3 3 3 M 3 3 3 3 3 3
Tetal 19 10 10 10 1 L] 10 10 10 to 10 1] 10
Nine Total 08 e 209 13 M4 237 208 P2y 127 nr 143 133 £33
mill Total 108 108 108 108 108 108 108 108 108 108 108 108 5
Toral Hourly 126 hyo] 37 3t Jo4 35% J2% I WS 363 283 m 199

Note: 1987 values refer to menpower from April | through Decesber 11, 1987 -

Table 9 - 1 Continued



Siles MANED

. ' b2/04/82
. 09:02
1582 1968 198Y 19%0
Salaried Mangowsr
) Kine Operations
' Seneral Foreman 1 1 1 1
Orill & Blast Foreman ! 1 1
Mine Training Foresan ? ? ? 1
fline Foreman & b [ [
Kine Clerk i 1 { t
Kine Engineering
Chiet Engineer 1 1 \ !
Senicr Nine Enpineer 1 ! 1 1
Internediate Engineer i t 1 1
Mine Engineer i 1 ! !
Senior Geologist 1 1 ! 1
Geologist 3 3 1 3
Surveyor 3 3 3 3
Technician 1 1 ! !
Elerk ! ! 1 1
Nine Matntenance
General Foreman 1 i i |
Shon Foresan 3 3 3 3
Field Naintenance Foreman 2 1 g 2
Nine Eiectrical Foreadn 1 1 | t
Senigr Maintensnce Flanner ¥ 1 1 t
Nazintenance Engineer i 1 t i
Yards b Services Foreman | | § 1
Plasning Clerk z ? 2 2
Mine Total 3 34 36 35
Hill Operations
General Forman | 1 1 1
Training Forewan t 1 i i
Labour /Surface Foresan ] 1 1 1
Shift Foresan 3 3 3 3
Hill Metallurgical
Chief Metallurgist I ! ! i
Senior Metatlurgist 1 | i !
Metallurgist 1 i 1 1
Process Lontrol Engineer 1 1 | 1
Chiel Assayer | 1 l t
Assayer 5 [ ] b
: Met Technicizn L) L} 4 Ld
i Mill Maintenance
: General Foresan t ) 1 ¥
Mechanical Forewan 3 3 3 3
; Chief Heat Plent Enpineer + I 3 L
b Electrical Foreman b 1 ] i
! ! Instrusent /Etectrical 1 1 ) 2
! Maintenance Planner ] b r T
. : Heintenance Planner i b % v
LG Kilk Tolal 10 b 30 r
+ .
] Hote: 1987 Values refer to wanoower from Aeril | through Decesber 31, 1967

1991 1993
0.8
2z 2
[ [
i 1
1 i
1 i
1 1
1 l
1 §
3 3
1] 3
1 1
1 1
H 1
3 3
2 2
1 3
i |
1 i
I [ 3
2 2
.6 W
| 1
} 1
1 i
3 3
1
L
1
1
'
[
£
¥ ¢
¥y hJ
b
¥
]
t
N
b3 3
Table 9

oy L -

PR

1993

LIS

2

P W el

o
- .

fd e am -

o R e

1994

LTS

F R T

A = = D Red

34

) .

- B L

O e . =

1995

ann

— 2

e Rk fd = sim e e

[
T e = ot e R ved e

(=]

O s e e e

1995

LRENY

ad
E pd e em m = kD

—t v vw -

t
B

P A L

ot ol

1%

s

DD e = D> O D oD
Ln LA LA LA LA 1A LN LA A

97

oy

- [T .

L

- e = —

e

3

1958

LTLYY

e D e = e — — P

S

1999

Sann

%.5
8.3

()




#14: Atherton, K. (1986) VP 1-1 Mine Plan

1988 Vangorda and Grum Mine Reserves




10.0 COSTS AND REVENUES

10.1 Operating Costs

The cost estimate for this plan is based on unit costs
derived from the Curragh Resources 1987 Operating
Budget. All costs are in constant (fourth quarter 1986)
Canadian Dollars. The net cost presented is the total
cost to load the concentrate on board ship at Skagway,
Alaska.

The operating and cost estimate is presented in Table
1001-1-

10.2 Capital Costs

The Capital cost estimate is presented in Table 10-2.
Highlights of the estimate include:

- Scheduled replacement of mine operating
equipment

- Scheduled purchase over six years of 30 haul
trucks,  the first 20 wunits to replace the
existing Wabco fleet, the 1last 10 units to
replace the existing Euclid fleet.

- An allowance of $6 million in each of 1988 and
1994 to raise the tailings dam.

- New structures and equipment as required for the

development of the Vangorda Plateau.

A total of $35 million for abandonment.




-‘ File: wreuarld weac YP 14 - T - ' !
! 0200787 Operating Cost Estisate ;
! 08:52 :
; :
i B7-04-01 to l
i bnit Cost BIT-12-31 4 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 Total :
R SANAARALALAL ARAAYTRLALY A LTV LT TN vy LS Y (SN anna [T L vy LT TN vann LS TN
i Unit Costs, Mining
Bridl and Mast 0.20 5,023,614 4,534,334 §,572,680  9.523,34%  B,915,359 4,820,872 7,810,280  5,769.505 6,247,881 985,371 0 ]
Dp Hour Costs, Mining
Ll T S AT R L NS
Shovel, Marign 227,04 1,183,437 1,183,437 1,183,437 701,415 399,626 0 [ ¢ 0 0 0 0
Shovel, PYH 2100 13.11 2,692,532 2,804,053t 2,866,936 2,856,934 2,846,936 1,639,710 1,918,142 1,913,004 1,715,504 .22 ] ]
Shovel, 23 cu » 210.00 Q [} [+ 1,541,230 1,541,230 1,541,230 1,541,230 1,548,230 1,541,210 0 0 0
Truck, 154 toane 126.90 1,795,404 7,785,688 11,330,54% 14,803,729 16,417,548 13,418,080 22,228,494 22,353,960 22,677,538 6,732,489  2,459,B30 ]
Truch, 0% tonne 107.7% 5,212,135 3970947 2,151,749 B, 450,578 3,677,328 2,123,445 ¢ 0 4,408,448 0 1,319,149 447,904
Front €nd Loader 148. 21 509,901 394,854 11,148 31,370 53,510 1,813,795 [ 0 0 0 903,041 458,119
Jozer, fracked 73.23 1,768,138 1,823,104 1,852,645 1,127,421 1,009,152 1,267,68% 1,392,508 1,390,418 1,779,289 257,403 i 0
Dozer, Wheeled 85.23 799,982 824,43t 837,77 962,081 908,549 573,24 429,880 528,755 BO4. 595 114,399 [ ]
Grader 64.18 774,813 1,203,108 1,218,040 1,338,449 1,284,823 961,705 1,016,579 1,015,488 1,185,885 318,992 406,195 0
\l\\l\\‘!\\\‘\\\Q\..\Q!\!\Nt\h\t!hhﬁh\i‘\-\ﬁﬁﬁ\nsnssnv.\D\Q\‘DQD&\\\.ih!\!\&!\\t'h!t\\-\\h\tt\\v\!‘l\bt\l--his\sﬁs\\\\‘QDQQ\.\‘\N\QQ‘SQ\\\Q!!\\!!\bh\h!\\th-\\.
Subtotal, Mining 26,761,606 26,527,993 28,024,964 42,440,077  40.075,941 28,179,573 36,537,513 35,812,459 43,380,049 9,141,857 S5.090,175 1,126,023
Wnit Costs, Nilling
Prisary Crushing 0.133 833,083 524,768 534,558 373,842 573,882 5%5,743 533,993 531,993 533,995 533,528 £37,351 170,609
Secondary Crushing 0.214 1,028,132 1,014,460 871,402 936,988 911,986 987,522 867,240 867,40 BEZ, 240 Bb&, 481 1,070,826 2,07
Brinding 1.562 1AILRIS 7,307,495 6,301,328 6, 730841 4,739,041 6,995,620 5,270 430 6,270,430 4,271,430 &, 265,941 7 MA3.460 2,003,068
Flotation 0.258 1,220,086 1,211,955 1,040,840 5,043,206 1,113,206 1,155,852 1,035,870 1,035,870 1,035,870 1,034,983 1,279,042 330,955
Reagent Area 1,672 1,938,501 7.@34,220 5,045,798 7,204,264 7,210,264 1,489,340  4,713,08% 5,713,080 5,713,080 5,707,205  §,260,96% 2,144,793
Freight bacthaul 1,156 3,302,409 5430310 4,883,617 4,987,832 4.987,852 5,170,037  4.041,340  &£.541,340 4,541,340 4,637,278 5,730,904 1,482,883
Unit Costs, Concentrate ' -
Dewatering 1.513 834,986 44,712 790,489 704,940 491,075 738,413 820,983 852,60 785,787 510,871 392,291 130,769
Drying 2.576 1,425,083 |, 242,822 |, 345,888 1,200,249 (176,808 (291,257 ,M97,790  1.451,659 1,337,883  1,039.749 457,905 222,604
Kandling 50,114 27,156,056 24,596,590 26,204,320 23,377,825 22,171,077 75,150,443 27,225,439 20,274,674 25,059,204 20,251,892 13,009,112 4,735,509
AERLRAAR YRR R YRRy AL AT ARTRAREERAC A TN AU AR A E AT AL R R e AR TR F AR ARA TP AT LA AT AR TR AR SAR AL AARA RS SAR AR YA RN
Subtotal, Rill & Coat 53,803,040 30,074,531 48,509,719 43,843,045 46,345,872 49,303,028 49,507,149  50,M41, 913 48,244,820 41,947,527 38,042,080 11,099,958
fnnual Costs
; Dewilering, Nine 362,600 367,400 352,800 382,500 32,600 382,500 342,600 382,600 352,600 362,600 181,300
If Technical Servites 1,263,800 1,283,800 1,205,800 1,205,800 1,205,800 1,285,800 1,265,800 1,785,800 1,285,800  !,2B%,B00 542,900
t Beneral, Mine 1,706,500 7,706,500 7,706,500 7,706,300 7,708,500 7,706,500 7,705,500 7,706,300 7,705,300 7,704,500 3,653,250
; General, Mill 19,725,71%  10,723, 719 10,723,718 10,723,719 10,723,1% 10,723,119 10,723, 71% 60,723, 71% 10,723,719 10,723,719 10,723,719 2,184,744
f 6 kR, Faro LIS A3 L3S A TILEES 700,135 4TS A 7EL035 0 A THLI3S 471,135 &L 41,135 942,227
: All, Whitehorse 1,381,000 1,381,000 1,381,000 1,381,000 1,381,000 1,380,000 (1,381,000  ,381,000 1,381,000 1,381,000  {,361,000 274,700
I‘ All, Torosto 5,000,000 5,000,000 5,000,000 5,600,000 5,000,000 5,000,000 5,000,000 5,000,000 5,000,000 5,000,000 5,000,000 1,000,000
I A RAL AR AL TN RV Y RN Y N LLLLL L AL L L ARTU NV MR AT A A AR T IR T AT AR TR ST ANA AR AAL AR A VAR SAAATAS T AT RA NS YA A AN
1
i Subtotal, Annuai Costs HAT0,7534 0 30,470,750 3L070,750 31,170,754 33,170,754 30,170,754 31,470,754 31,100,754 31,170,756 30,170,754 26,493,304 4,363,171
I EZXSEXTILNTIEEEETIIZTEIET P e I EEATASIEAZE ARSI IS I I I I NI I T R IR IR AR AN AN NV PSR E A S A E S I TSN IS ERICIZZIEIERELRS S L2 R 3SR ST T2 EEIETNTEILESEEAIENEINEIEEEREESESSEREEREREES RIS EIEIASIXETR
Tatal, Operating Cost BI.178,25 111,733,500 107,775,278 107,705,437 120,454,877 117,392,568 108,933,356 117,215,438 157,425,126 122,775,723 82,200,138 70,425,559 16,589,152  1,282,062,200

+¢ Note: See L1987 Operating Budget for details of 1987 costs Table 10.1 - 1
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Ites 1987 1988 1889

1

Cese VP 1-5: Casital Forecast

1550 1991 1992 1993 1994 1995 1998 1997 1998 1999 20000

TN L v

Structures and Equipeent

.y

Power
5000 setre powerline 20 %00
Substation: 138 k¥ 200 000
Equipaent
Shovels 13 cu. o,
Buildings
Lube/Fuel Station 350 000
Teo Bay Maintemance Facility 1 500 000
Vanqorda Creek Diversion 200 000
Vangorda Haul Road 3 000 000 5 000 000
brua Water Diversion 1 000 000
Shovel Noves 75 00 75 000 25 000

LTS ANnLEARLLRAL LAY e

-y e L9 P L LT LR

aunan v

7 0600 000

3 0o

Subtotal Structures and Equipment 5 995 000 & 525 000 | 025 000

Equipment Replaceaeni - Nine
Shovel
Haul Truck
Blasthole Brill
Dozer: Lal DY with ripper &30 000
Rubber Tired Dozer: Cai 824 530 000
brader: Cat 146 130 000
Front End Loader | 100 000
Niscellaneous

AAARARA SV AL AL AR AN R R T IR ALA LA LA LA AR T LA R AR R RN AR

(8 A AT AR A LR AL A A AL LA AR AR R AR AR AT AR AN TR AL EASARN AR TIRAAAT I LALLM AN SN N

0 7 000 000 ] 25 000 0 e ¢ 0 0 0 0

4 000 000
7 500 000 7 500 000 7 500 000 7 300 000 7 300 Q00 7 500 000
500 000 1 000 000
1 260 000 1 260 000 1 260 000
530 000
130 000 430 o600 430 000
1100 60

Subtotal Equipeent Replacesent ¢ 1100 000 1 5% 000

#ill
Crusher Modification 1 340 000
Raise Tailings Daa 5 000 000
Capital Replacesest 1 000 000 1 000 000

v S L L L L Y T

23] B e e e T A AR A L bR e Al E

§3 430 000 9 930 000 B 700 006 § 150 00C 7 500 000 9 190 080 3 0 9 0 0

4 000 000
1 600 000 1 000 GO0 1 000 000 } OO0 000 1 000 000 } 00O 000 1 900 000 1 OO OO

Subtotal Mill 0 7000 000 2 300 000

Reclamation/Abandaonaent

- -~ v

Total

Whitehorse Office

- e - L T e A A R L R LAY

1 600 000 1 0O GO0 1 00O 600 1 00C DOD 7 000 000 1 OO0 00 1 003 400 1 09D OG0 L] 0 ]

5 000 000 10 000 000 10 000 000 10 000 000

3 000 5 000 3000 3 000 5 000. 5 000 5 000

Exploration 500 000 500 000
Replacement 5 000 5 000
ABALLA A AR AR YA N LY RN Y eheh AL 1AL T
Subtolal Whitehorse Difice | 444 000 505 000 505 000
Contingincies
EAALAAAAAESLE LA A SR A AR A YA S AT A
ALl 1tess 5489 150 7 000 000 2 00 000

L T e A L R L e L A bt

B T A ARG LEL AL RLLL LR bbb hb

5 000 5 000 5 000 50060 5000 5 000 5 000 0 0 ] 0

7 000 000 7 000 000 2 000 000 2 OO0 000 2 00N 000 2 00 000 T 040 00 2 800 00D 1 00O 000

Total Capitai Cost t2 928 250 17 130 000 7 20 000

16 15 000 18 935 000 11 765 000 12 220 ¢OD 21 505 000 12 195 000 3 005 00 X 00D 000 11 000 000 10 000 000 10 GO0 00}
Table 10.2 - 1




10.3 Revenue

Table 10.3-1 presents an estimate of pretax net
operating revenue for the VP 1-5 Mine Plan, based on the
following exchange rate and metal prices.

Exchange rate: CDN $1.00 = U.S. $0.725

Metal Prices

Lead U.S. $440.00/kg, U.S. $0.20/1b
Zine U.S. $880.00/kg, U.S. $0.40/1b
Silver U.A. $5.50/0z

Included in the net revenue calculation is the cost ‘to
retire a $50 million debt, amortized over seven years at

an interest rate of 12 percent.

A simplified net present value for various discount
rates 1s also presented. The net present value
calculation refers to a start of January 1, 1987, and
assumes that revenues (expenditures) occur at the end of

each year.




- ' File: REVWPLS Case ¥P 15

- i 02/04/87 Revenue Estinmate
N 08:59 87-04-¢1 to
: ' B7-12-31 1588 198¢ 1990 1991 1992 1993 13%4.
. TR RER Y L1 AL L] LLA Al LLL LY e ey AAR LY
Lead Cone
; Tonnes {DNT) 153, 16% 194,584 181,95 240,010 185,137 144,497 157,130 168,772
: 1Ph bL.0O3T 40.8B1 58.831 3.9 37,651 7. 58,431 b0, 00
Ag g/t 542 B 598 503 493 760 426 24
Au g/t 0.00 0.00 .22 1.88 .75 3.5 0.64 5,08
ting Conc
Tonnes (AT} m,sn 138,612 308,270 282,454 300,798 310,281 M5 353,848
Tln 50,861 30,871 .57t 54,641 M. AT 51,281 55.000
Totsl Conc
Concentrate DAT 424,691 333,198 490,228 522,464 453,935 456,758 301,264 542,620

£0ST OF PRODUCTION

AAAANAAAR AL AR E AR ALY

Cost FOB Stagway -- DN

Dperating 183,176,2500 (111,733,500) (107,773,278) (307,705,437} 1120,454,877) 1117,592,548) (108,933,3580 (117,213,436}
Capitat 172,928,2500  117,130,000F  (7,520,0001 (156,535,0000 {16,935,000) {11,743,0000 (12,220,000  {21,505,000}
Dcean Freight
t / ONT Conc $20.47 12647 $26.47 126.47 $26.47 $28.47 24,47 $26.47
Freight $ (11,241,570 (14,643,096) (12,976,277 (13,829,628) (12,333,300} {12,090,385) (13,258,470}  (14,363.184}
: Market Comisien -- SCOR
$ 1 DAT Conc .90 15,90 $6.90 $6.90 $4.90 44.90 14,90 $5.30
Comaision § 12,930,3681  (3,B17,052F  {3,392,338)  (3,605,0030  3,214,9570 (3,151,630  (3,438.725i 3,744,081}
, Exchange -- $CON / BUS 0.723 0.723 0.725 0.725 0.725 0.725 0.725 0,725
Saelter Charges -- $US
$ / INT Lead Conc $119.30 $119.30 $119.30 $119.30 $119.30 $19.30 $119.30 19,50
Lead Conc ¢ 118,273,0621 (23,213,610 (21,707,323) 128,633,212) {1%,700,791) 17,477,039 (18,747,957) 122,520,494}
$ / DAT linc Conc $137.43 $132.43 £157.45 $157.45 $157.45 §137.43 $157.45 $157.£5
tioc Conc § 142,805,443} 156,535,182) (4B,598,773) (44,528,885) (47,420,B811 (48,712,693} (54,249,893  (35,7B4.2013}
Ret Sazlter Charge
Ws 161,078,505) 79,749,050 (70,306,098} (73,182,097) (67,121,671 144,369,752 (72,997,651} (78,304,710
JCEN (B4, 246,204} 1109,990,094) (95,973,925) 1100,913,23 192,581,487 (94,572,072} (100,688,415 {108,004.497)
. FERELCIIEEEEEEIIESILIENEE EXEOENEATEAREE AR EAR AN IS FNFAN I NN REASETAICAIINERIISRENIRAIRRINEY. ELLSIEREZTITIISS=ICES
Total Cost -- SCDM 1192,522,552) (257,324,344 (228,726,038) {242,668,305) €247,51%,548) (236,171,855) 1238,368,968) 1264,034,129)

PAYABLE METAL

ATARAAART AR AR RN

Contained Retal

Lead DAT 93,479 118,43 107,041 128,137 95,209 87,595 91,09 143,263
linc DHT 138,076 182,42 138,979 154,330 143, 687 169,076 176,467 194,517
Ry grass 86,080,978 106,632,032 108,743,387 146,743,749 114,521,502 113,385,005 &b, 943,837 135,513.877
Ag ounces 2,767,877 3,428,683 3,457,213 4,654,140 1,682,343 3,381,044 2,152,93% 5,000.5H
fu Graes ] ¢ w27 926,138 783,694 807,478 102,997 IRLIRLL
Au ounces [ 0 1,045 29,1719 25,199 23,984 3,2 36,483

Table 10.3 - 1
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File: REVWP1S

Case VP 1-5

02704787 Reveaur Estinate
0R13% B7-04-01 to:
B7-12-31 1988 1989 1990 189) 1992 1993
Payable Mela)
Leat 1 Paid 95.102 95. 101 §5.101 93,101 95,101 93.101 95,101
Lead DT Payable B8,09% 112,638 101,796 171,85% 90, 544 81,303 87,320
linc 1 Paid 84,201 B4 201 B4, 201 84,201 B4.20% 54,201 B4, 203
linc DNT Payable 118,277 133,603 133,840 129,944 137,82¢ 142,382 148,585
Silver 1 Paid 92.401 92.601 2,601 92,400 §2,50% §2.501 92,401
Silver o2 Payable 2,963,054 3,174 940 3,238,421 4,309,713 3,409,85% 3,316,509 1,993,247
Bold 1 Paid 95, 601 95.00% 73,001 93. 00X 95.001 95,001 $3.001
Gold oz Payable ¢ [ 6,708 28,290 23,519 24,6808 I 14
Retal Prices -- U5
Lead / Tonne $440,00 $A40, 00 40,00 1440.00 $400.90 $40,00 $440,00
Iint 7 Tonne $880.00 t680.0¢ $860.00 $B60. 00 $880. 00 $860. 00 880,00
Silver / ouace £3. 30 $3. 50 $3.50 13,50 13.50 £3.50 #5.50
Gald / Dunce 20,00 [ LR $1420, 00 §4720,00 $420.00 1420.00 120,00
Betal Revenue -- $US
Lead 39,115,370 49, 58%,54% 44,790,418 53,617,7TH 39,039,282 3b,633, 390 38,420,730
Iinc 102,323,678 133,070,103 107,795,830 114,352,479 120,287,106 129,278,397 130,754,998
Silver 14,096,798 17,447,281 17,811,318 23,703,554 18,754,277 19,240,801 10,942 B8]
Eold 13 [ 2,850,933 11,681,980 18,054, 443 10, 359,600 1,321,413
Net Metal Revenue
LI 155,535,848 202,202,04) 183,249,515 103,955,786  1B9.935,12  1%0,532,38% 181,459,992
SCON 214,532,207 778,B99,54)  252,797,95) 280,766,574 261,979,188 Zs2.003,29% 250,289,843
MET REVEMUE -- §CDN
Seetter Return 214,532,202 778,899,507 252,757,951 280,746,514 281,979,488  767,B03,295 250,289,443
Debt Retiresent (10,955,987) (10,953,887 (10,935,887) (110,955,887) (10,935,881 (10,933,887} (19,955,887}
Cost of Production (592,522,6523 (737,324 3440 (228,726,038} (242,668,305) (247,519,586) (236,17),455} (236,564,946)
BERErEEIRIISCITSINC IS IR N AN R R NI RN RN AR SR RS S St ST T I e TP IR I I IS NIISTAEXINNEEEXIANITE
Ret Revenue 11,083,662 10,41%,27% 13,074,026 27,122,182 3,504,055 15,675,734 Tob,791
Net Present Vajue at i =
ol 11,093,662 21,572,939 34,748,965 41,871,347 85,375,907 81,051,156  B1,BI7, 947
10,234,873 19,139,190 29,719, 38 49,835,122 32,039.92%  &),908,307 42,345,722
128 %,B59,341 10, 334,%3 77,642,120 44,878,783 AL, By7, 280 54,809, 104 55,153,942
162 9,529,019 17,420,B71 23,798,128 40,771,578 42,445,904 48,879,896  49,1H1, 209
Cost to Produce Payable linc at Fized Lead, Silver, bold Prices
£US per Tonne «at1.08 1629.48 $809.18 $726.48 1951. 57 $600. 17 $876.25
$US per Pound $0, JoB 10.37% $0. 367 $0.331 [IRE]] 10, 343 §0.397
Cost to Produce Payable Lead at Ficed Tinc, Silver, Eold Prices
$US per Tonae $149.89 $37].48 1345.87 $278.4) LA ) 1303.57 $413.43
$U5 per Poand $0.15% $. 187 $0. 157 $0.124 $0, 187 $.138 $0.197
Table 10.3 - 1 Continued

199

enn

93,101
107,713
84,201
163,867
92.401
4,430,473
95.001
LI

H40. 00
$580.00

15.5%
2000

47,393,848
144,203,187
25,457,600
14,838,021

231,201,204
319,587,909

319,587,909

[264,834,179)

755,718

136,571,477
91,947,459
17,270,073
65,832,498

1637.7%
$0.785

470,48
$0.032



File: REVWFIS
02/04/8%
08: 3%

Lead Cont
Tonnes (DRT?
TP
Ag g/t
iy g/t

linc Cont
Tonaes {DNT}
1l

Tatal Conc
Concentrate DAT

CEST OF PRODUCTION

ARER AR EIERLRANI AN S

Cosi FOB Skagway -- ¢CD
Operating
Capital

Ocear Freight
4 / BN Conc
Freight ¢

Harbet Cowaision -- $CD
$ /04T Conc
Commision #

Exchange -- SCDN 7 $15

Swelter Charges —- $US
b/ DNF Lead Conc
Lead Conc ¢
¥ 7 DHT finc Comc
Iinc Conc §

Net Seelter Charge
05
ICON

1993

EITEY

187,138
50.00%

B3

6.82

376,395
35.000

345,532

(117,475,124}
12,195,000

$25,47
(14,915,702)

$6.90
13,888, 173

0.725%

$119.30
122,323, 530¥
$137.63
159,138,819}

1B1, 684,147}
(112,440,205}

AXEEIIESLSLISCSEIITITCINRIICIERAEASIERSRZLITISSRFRAISILICITEL

Total Cost -- SCOK

" PAYABLE METAL

ArvAL AR AR LA A LARAG L AR LY

Contained Metal
Lead N1
Tinc DNT
Aq graes
Ag ounces
fu Grims
Au oukCes

(241,045, 407)

112,283
207,00
157,767,811
5,072,473
1,276,936
41,059

1995 1597 190 199¢
179,202 131121 50,348 31,281
80,001 60.00T S&.40) 55.832

B47 B3 870 598

b.82 1.1 3.99 0.00
30,153 266,309 169,732 35,149
53,001 3,007 32.361 50,041
19,357 403,629 299,280 B5,430
122,775,720 162,260,138 (70,425,359  [16,589,152)
13,005,000) (3,000,0001  111,000,0000  {10,000,000)
#2647 $26.47 126,07 126.47
(13,747,378)  {10,4684,0863) 15,0863, 140) (2,287,602}
16. %0 15,90 #6.90 .90
(3,583,583 (2,783,042} 1,769,032 {39,367}
0.72% 0.723 9,125 0.725
H1%.30 $119.30 #19.30 §t19.30
(71,378,808)  116.338,4911 (0,802,352 {3,7129,417)
3763 $157. 83 H137.65 $157. 45
(93,625,399 (A2,005,0781  {26,500,624) 18,697,393)
(75,008,218} 158,373,5681  (37,402,97¢)  {}2,124,630)
(103,454,092} (80,515,2660  (51,390,3120 117,140,455

zsCcEET RErTES
1246,3653,755)  (179,244,5100 (141,568,044} [45,B13,7780
167,521 82,272 51,120 17,433
187,083 44,580 B9, 141 21,807
151,871,982 118,180,554 40,823,139 18,494,078
4,033,344 1,806,447 1,049,297 401,096
1,221,856 1,061,308 361,423 ¢
19,288 3,126 11,421 4
Table 10.3 - 1 Continued

2000 Total

annn LY

1.032.543
58.741

483

3.8%

3,734,840
3l

5,789,363

{1,282,082,2X)
(10,000,000} (167,938,250

1153,244 981}
$6.%0
(39,945,748}

9.725 0.725

1244 668, 3991

(833,981,277
11,13¢,319,000

TS IIFITIEINETIIFTASZIASISEEINILL

110,000,0001 {2,791,311,180)




File: REVWPIS
02/04/87
08:59

Payable Hetal
Lead I Paid
Lead DNT Payable
line T Paid
linc DAT Payable
Silver I Paid
Silver or Payable
Bold X Paid
Golé o1 Payeble

Ketal Prices -- W5
Lead / Tonne
ting ! Tonae
Silver / ounce
Bold { Dunce

Metal Revenue -- $US
Lead
lint
Silver
Gold

Met Netal Revenue
Hs
sCON

NET REVENUE -- $[DN
SuetlLr Return
Debt Retiresent
Cost of Production

Net Revenue

Net Present Walue at i
[}
[}
11
151

Cost to Produce Payable

P N ]

SUS per Tone
$US per Pound

Cost te Produce Payable
S5 per Tonae
$US per Pound

1993

LT

93,101

106,181

84.201

174,308

92,801

§,697,577

935.001

32,006

40,00
$880.00

5.5
H20.00

46,983,504
153,391, 385
25,836, 198
16,382,557

242,593, B4
334,612,225

334,812,200

(251,083,400

713,546,820

219,118,497
128,739,17%
103,791,793

85,191,045

5710
0. 260

1§59.35)
{50,027}

1998

L1111

93,101

102,253

§4.201

157,528

72,601

4,521,974

95.001

7.5

$440.00
$560.00

$5.50
$420.00

14,991,211
138,422,594
24,870,859
15,675,904

224,180,571
309,188,995

30¢, 186,995

(246,563,755}

2ESEIEITITLTTIISLEITTIRLLAITTIRLE

82,821,200

172,739, 73
157,744,930
123,954,159
99,387,055

$99L. 79

$0.268

{54.00)
{40,002}

1997 1998 1999 2000
95,108 95,108 95,101
78,2401 49,615 16,598
B4. 201 84,201 B4, 201
123,420 74,383 73,245
92,4500 92.401 92.401
3,50, 1,805,049 556,615
%5.001 95.001 95.001
32,419 11,040 0
440,00 §440,00 440,00
$880. 00 $580. 00 $880.00
$5.50 $5.50 5.5
$420.00 $420.00 $420.00
34,428,054 20,390,59¢ 7,303,040
108,609,710 £5,457,183 20,455,342
19,386, 43 9,521,170 3,081,38)
13,616,143 4,836,929 0
176,038,184 101,412,481 30,81%,783
42,810,201 139,079,284 12,500,044
242,811,241 139,679,284 42,510,044
(179,244,513)  1141,650,044) (46,813,776}
83,564,728 {1,780,7600 (4,103,730 9
336,308,464 334,517,705 330,413,974
185,007,610 184,297,269  182,780,33%
142,228,074 141,768,944 140,828,475
111,80%,067 111,507,720 110,911,757
1506, 5% ¥857. 43 1.,007.9%
$0.230 10,407 0,457
y
(5149.02) $466.68 $619.25
140, 048) £0.212 10,281
Table 10.3 - 1 Continued

Tota!

LRI

1,148,579
1,679,208
41,742,205

241,460

504,494,824
1,472,703,376
229,582,129
101,415,539

2,313,174,862
3,100,818,362

3,190,614,362
(76,691,208}
12,783,311, 160

330,413,914

1737.34
$0. 334

£231.07
$0. 103

[

~—
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