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THE PONCE ENRIQUEZ PROJECT
CONCEPTUAL PRE-FEASIBILITY STUDY

EXECUTIVE SUMMARY

Introduction

Cambior has been mandated by Zappa Resources from Vancouver to complete a comnceptual prefeasibilin
study on its Ponce Enriquez project which includes the Papa Grande and Molopongo concenssions. Zappa
resources identified the Ponce Enriquez district in 1991. These three deposits have been identified as bulk
tonnage, low grade, open pittable deposits. The deposits are located in southern Ecuador. some five
kilometres east of the Panamerican highway. Distance is 140 km by road to Guayaquil to the northwest
and 50 km to the southwest lies Machala another port-town.

The present report presents a conceptual pre-feasibility study on the Papa Grande and Mollopongo
concessions, with the objective to identify the possibilities and potentials of mining and processing the Papa
Grande and Mollopongo deposits in a combined operation. Chapter 1 introduces the project in terms of
geographical. legal and financial background. The geology as well as the generated mineral inventory of
the two deposits based on the drillhole data to date. are presented in chapter two. The mine plan and
Operating strategy based on a production of five million tonnes of plant feed per annum are addressed in
chapter three. Chapter four presents the process plant design based on data obtained in the metallurgical
test program and on data obtained from similar operations. The tailings impoundment is described in
chapter five and its design is based on literature and data obtained from similar operations. In chapier six
the general services and administration facilities to support the operation are shortly described and in
chapter seven the economical analysis is presented. This report ends with the conclusions and
recommendations given in chapter §.

Geology

A mineral inventory of the Ponce Enriquez project (the Papa Grande and M ollopongo deposits) has been
built on the database obtained by the Zappa and Zappa-Cambior drill campaigns consisting of 32 holes
totalling 3.779 m together with the data from 4.538 metres of trenches. The mineral inventory obtained for
the indicated and inferred category are 46,079.400 tonnes at 1.1 g/t of gold containing 1.622.300 ounces
of gold in situ. For this estimation a cut-off grade of 0.55 g/t Au for the soft rock (saprolite) and 0.7 g 1
Au for the hard rock has been used. However. this mineral inventory must be considered very preliminan .

Mining

The mining reserves and mine plan were developed using the indicated and inferred resources of the mineral
inventory. The Whittle- 4D pit optimizer was used to calculate the final pit envelope. resulting in a pit of
700 x 175 m and 160 m deep for Mollopongo and 900 x 700 m and 300 m deep for Papa Grande. These

The Ponce Ennguez Progect
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pits will provide a plant feed of 5,000,000 tonnes per vear for a mine life of five years. Total plant feed will
amount to 24,447,950 tonnes with 1.43 g/t of gold. The overall stripping ratio waste:ore will be (.59

Processing

Metallurgical testwork has confirmed the ore to be amenable to gravity separation and agitation leaching
with cyanide solution. Based on test data and data from similar plants a conventional mill-cyanide leach
plant was designed. The plant will treat 5,000,000 tonnes per year or 13.700 tonnes per day and the
combined recovery of gold in the gravity separation circuit and the CIP will be 90%. The process plant will
consist of primary crushing and grinding of the ore by a SAG-Ball mill circuit to 80% -150 um. A part of
the cyclone underflow will be bled to a gravity separation circuit where 60% of the gold contained is
recovered. The ball mill product will be leached by a cyanide solution in agitated tanks for a period of 24
hours. The pulp will be contacted with activated carbon in carbon in pulp (CIP) agitated tanks. to adsorb
the gold. Carbon stripping followed by electrowinni ng are used to recover the gold. The electrowon
cathodes and the gravity concentrate are smelted to doré bars for shipment to a custom refiner.

Tailings and Water management -

For the tailings and water management a conceptual design based on data from similar projects was
developed. It consists of gravity flow of the leach tailings to a ringed dyke impoundment some seven km
northwest of the plant in the plain area at the foot of the hills. The tailings impoundment provides storage
for the tailings volume to be generated during mine life and a margin has been considered for rain water
storage. Excess water will be treated to destrov residual cyvanide and precipitate dissolved metals before
water is discharged into the environment. A strict environmental control is envisaged to avoid escape of
any water volume that does not comply with water quality standards.

Project economical analysis

An economical analysis of the Ponce Enriquez project was developed on the basis of information generated
during the study and on data available from similar projects. Capital costs estimated total USS 160.413.991
Operating costs are estimated at the following:

Mining costs: USS$ 1.64 per tonne moved
Processing costs; US$ 6.37 per tonne milled (13% soft rock / 87% hard rock)
G&A costs: USS 1.49 per tonne milled

This gives a total cost of USS 10.47 per tonne milled. The Ponce Enriquez project is showing a slightlv
negative NPV. However, a sensitivity analysis shows that an increase of ki gh grade material and ‘or of to1al
ore reserves will certainly affect greatly the economical performance of the project.

Conclusions and recommendations

The conceptual prefeasibility study completed on the Ponce Enriquez project has demonstrated the poor
economic performance of the project under the actual conditions. The study demonstrates the need to
improve the quality of the geological database by completing in fill 50m centers drilling to upgrade
resources to proven/probable categories. and to complete additional exploration drilling throughout the
property to locate some higher grade ore zones that will enhance the project economics.

The Ponce Ennquez Project
Conceptual Pre-feasibility Study June 1857



However, the pre-feasibility work has enhanced the presence of a massive gold resource with a verv low
stripping ratio, very well located and with some regional exploration potential with the presence of the
Gaby deposit (3 million ounces) located approximately 1.5 - 2.0 Km from the ore zone and the Bella Rica
small scale miners zone to the south. The metallurgical work shows some 50% of the gold can be
recuperated by gravity. It is recommended to pursue some engineering and metallurgical test work to
optimize the Mine and Plant Design. The Ecuadorian government may establish some financial incentives
to encourage the mining investment and these incentives will certainly have a positive im pact on the project
eConomics

The Ponce Ennguez Projed
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1. INTRODUCTION

Cambior Inc. has been mandated by Zappa Resources from Vancouver to complete a conceptual pre-
feasibility study on it’s Ponce Enriquez project which includes the Papa Grande and Mollopongo
concessions. Zappa Resources identified the Ponce Enriquez gold district in 1991 and the Papa Grande,
Mollopongo and adjacent Guadalupe concessions as bulk tonnage, low grade. open pitable mineralization
with heap leach potential.

Cambior subscribed an initial CDN$ 1,500,000 private placement into the Vancouver based junior
company, Zappa Resources Inc.. by which, it will obtain the right to earn a 60% interest into Zappa's
interest in four properties located in Ecuador, including the Papa Grande, Mollopongo, Guadalupe and
Cascajo properties.

This interest may be obtained by completing a feasibility study on these concessions.

Zappa Resources Inc. is presently earning a 50% interest into the “Papa Grande” property owned by a
private Ecuadorian company named Conaoro S.A. In order to earn it's 50% interest, Zappa has to pay
US$ 1,850,000 to Conaoro, to spend US$ 1.0 million in exploration and to complete a conceptual pre-
feasibility to be presented to Conaoro S.A.

Cambior has a right to exercise 2,307,692 warrants at CDN$ (.78 to further finance Zappa.

Cambior is parallely purchasing from Conaoro S.A. the remaining 50% interest into the Papa Grande
property. (Figure 1.1, 1.2 and Table 1.1)

The Ponce Ennquez Project
Conceptual Pre-feasibiliity Study June 19897
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1.1 MINING PROPERTIES

The “Papa Grande™ property consists of 396 hectares and the “Mollopongo™ property consists of 60

hectares. The “Muyuyacu” association property consists of 70 hectares and was detached from the original
“Papa Grande” in August 1996. Legal titles are clear and free of any pursuant suits.

1.2 HISTORY

The property has been first discovered in 1973 by Copperfield Mining and has been very unsystematically
explored since then, being drilled only by Newmont in 1990. Since its acquisition in 1994, Zappa, through
Prominex (it's Ecuadorian 100% affiliate) has completed soils geochemistry, ground geophysics (LI and
Mag), trenches, road access and 2 phases of drilling. A first phase of 10 DDH totalling 1,401 meters and
a second phase that was recently terminated included 42 DDH and 4,775 meters.

1.3 LOCATION AND ACCESS

The Papa Grande and Mollopongo concessions are located five kilometers east of the Ponce Enriquez
village, Azuay province, Southern Ecuador (UTM N 9'961,000 UTME 644,500). It 1s about 100 Km in
direct line (143 Km by road) from Guayaquil; the main industrial city and port of Ecuador to the NNW
and 32 Km in direct line (47 Km by road) from Machala, a relatively well deserved city 1o the SW.

Access from both cities are by the paved Panamericana road up to Ponce LEariquez village and then by dirt
road to the project site (6 Km).

1.4 PHYSIOGRAPHY

The property is located on the western edge of the Western Cordillera with elevation ranging from 500 -
1.100 m.a.s.l. Topography is generally relatively steep.

Drainage of the Papa Grande and Mollopongo concessions is 1o the Northeast by small creeks 1o the
Tenguel river that flows to the west into the Pacific Ocean.

1.5 TEMPERATURES

The climate is humid and moderately hot with common fog in the upper parts of the property. Monthly
average lemperature is constant throughout the year, averaging 25.5° C +/- 1.5%

The Ponce Enriquez Project
Conceptual Pre-feasibility Study June 1987



A 25% Corporate Income Tax
For Legal entities, individuals (foreign or locals
rights, who does any kind of mining activity, in

(Article 153 ML), it applies the special regulations of the ML and subsidiary the general regulations of the
ITRL.

The income tax rate for le gal entities was reduced starting
while reinvested profits are subject to a 10%
ITRL where the term “reinvested” would be explained.

' L

10
1.6 RAIN

Rainy season starts slowly in December, but is better defi
precipitations averaged 205mm at the Pagua meteorological
Ponce Enriquez village. The rest of the year (May -
precipitations averaging 42mm.

ned from January to April where monthly
station located in the footplain just north of
December) light rain is still common. monthly

1.7 ROYALTIES

1.7.1 WEYBRIDGE

Weybridge, an Australian based Company, is entitled to 2 rovalties:

a 1% NSR
b. 3% NPI
This royalty is covering a part of Papa Gran

de and Guadalupe. This company obtained this royalty from
the previous owner of Prominex S.A.

1.7.2 GOVERNMENT
Any production entity has to paya3%N law. However,

Mining regulations are under revision and measures to improve foreign investment will be established.
[t is very probable that this royalty will be totally waved.

SR to the Ecuadorian government (DINAMI) per

1.8 TAXES

1.8.1 INCOME TAX

is applicable including mining activities.

) and branches of a foreign corporation, holders of mining
cluding contractors, are subject to a 25% income tax rate

in 1997 to 20% applicable on distributed profits

o rate. We are expecting a reform to the regulations to the

The Ponce Ennguez Project
Conceptual Pre-feasibility Study

June 1957
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1.82 VAT

The VAT/consumption tax as a general rule equals 109,

This rate applies to al] transfers of goods and
SOme services.

The general rule included in the Internal Tax Regime Law (]
10% and 0%. Former exemptions fr.
of this reform, as we understand it, i

TRL) establishes two different v

AT rates:
om VAT are now considered taxable at 3 0

% VAT rate. The purpose
r VAT rates_ instead of the *

he existing Mining Law (ML), the
such as machinery, laboratories, equipment, work vehicles, parts and
supplies fecessary for mining activities, is exempted from VAT, unless there

is a local production of
similar characteristics o goods to be imported.

There is a conflict between the ML and the ITRL and other legal bodies regarding the taxability of imports
for the mining industry at the 0% VAT rate. There IS no exemption from VAT established in the ITRL
for the importation of mining implements, Consequently, from a tax point of view, we beljeve that the
exemption established in the ML creates a situation in which strong arguments could be made against s
application. However, present experience with mining industry clients shows that they are paying VAT
at the 10% rate on their Imports but obtaining a refund immediately afterwards. Therefore, it js suggested

that from a conservative point of view VAT at a 10% rate should be considered as an expenditure for

Cambior’s Ecuadorian operation.
1.8.3 MUNICIPAL TAX
Municipal Tax 0f 0.15% is applicable on 1ota] assets.
1.8.4 WITHHOLDING TAX

There is a local withholding rate of |
entities on income received op
lability,

%o applicable to Ecuador

lan corporations or branches of foreign
account sales, Such withhold

ing is Prepayment against year-end tax

ges for local
the type of recipient. The following is a brief

- 1% on purchases of
aclivities,

The Pance Enniguez Project
Conceptual Pre-feasibility Study

June 1997

payments depending on the nature of
description of these percentages:
movable goods, except fuels, and on payments for construction

the payment and
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- 2% on cargo transportation. private transportation of persons. pavments to
individuals for any concept not elsewhere described and payments to local
companies for any other concept without an specific withholding rate.

- 5% on payments to individuals for property leases.

- 8% on fees for professional services, commissions. royalties paid to individuals with
residence in Ecuador and on financial yields.

Services provided from abroad and charged to local operations are subject to a 33% withholding 1ax at
source. !

|
The 33% withholding is the general rule for any payment made abroad and the only exemptions are those

found in Article 13 of the ITRL. Existing exemptions apply. for example. 100% to imports or 20% on fees
paid abroad.

Technical assistance services are subject to a 26.40% withholding at source. The 26.40% is an effective
rate. calculated as a 33% withholding rate (general rule) over 80% of the amount paid (20% exemption).

1.8.5 MINING FEES

Owners of mining concessions for exploration and exploitation shall pay annual fees to the governmeni.
in an amount related to the size of such concessions. The base of calculations changes every vear
depending on inflation. For 1996: (S= Sucre)
- Exploration:  Fees paid for the first time = $/4.817 per hectare
Three times for first renewal = S/ 14.451 per hectare
Five times for the second renewal = $/24.085 per hectare
- Exploitation: S/ 14.447 per hectare

1.9 IMPORT DUTIES

The applicable laws are Organic Customs Law and it Regulations (LOA - its an acronym in Spanish) and
Import Duties according to the standardization rules of the Andean Pact (NANDINA).

There are some restrictions. Not for the mining activity. For explosives, a special authorization must be
requested to the Defense Ministry and the Army. The same for reagents.

The general rate of customs duties range between 0% and 45%, i.e. automobiles = 40% Customs duties
are established at fixed rates of 0%, 3%. 5%. 10%. 15%. 20% and 35%. This 35% corresponds exclusively
10 automobiles.

On March 17,1997, the government introduced a reform to the tariffs of customs duties. It established an
increase of 2, 3 and 4 additional percentile points to the tariffs mentioned in the previous paragraph. Not
that the increase of custom duties will be applicable only until December 31.1997.

The Ponce Ennguez Project

Concepiual Pre-feasibility Study June 1557
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Under Article 164 of the ML the Committee on Import Duties will establish the lowest customs duties for
the importation of mining implement. such as machinery. laboratories. equipment, work vehicles. parts and
supplies necessary for mining activities in all its phases.

Al the present moment the rate has been fixed at 5% for importation of mining implements which the
mining activity requires.

According to literal f) of Article 23 of the LOA. imports under the jurisdiction of special laws. are
considered exempt of custom duties. The ML in this case should be considered as a special law which
establishes a specific treatment for the imports of the mining industry.

The Committee mentioned in Article 164 of the ML has not established a fixed rate for mining activities.
Therefore. the imports mentioned in this article should be subject to the lowest possible tariff of custom
duties. As 0% is the lowest tariff, this should be the rate that should be applied to all imports described
in Article 164 of the ML. although for 1997 the tariff should be 2% according to recent reform.

The importation of any good. on a temporary basis, is not subject to duties. nor VAT. During the period
of time such good is in the country a bank guaraniee must be issued. If the same good 1s then nationalized
or imported definitively into the country. duties must be paid on the good value less depreciation.

1.10 PROFIT SHARING PROGRAM

A 15% profit sharing bonus has to be paid to the emplovees without top imit. Even in the new regulations.
this system shall be kept in place. The 15% profit sharing should be distributed as follows:

- The equivalent to 10% must be distributed equally among all workers. For those
individuals with a period of service of less than 12 months. the amount paid is proportional
to the time of service.

- The equivalent to 5% is distributed on the basis of the number of employee’s dependents
and time of service during the vear. Dependents include spouse and children under 18 vears
of age.

Currently there is no limit to the amount that an individual emplovees may receive on

account of this 15% profit sharing expenditure.

1.11 CURRENCY AND INFLATION

The currency is in Sucres (S/). The keeping of accounting books in USS is not permitted. The exchange
rate is presently US$1 = 3,891 .49 S/

The Ponce Ennquez Project
Conceptual Pre-feasibility Study June 1987



14

The inflation rate was 25.5% in *96, 22.8% in ‘95. 25.4% in ‘94 and 11.1% for the beginning of *97.
General devaluation for 1997 has been an average of 2.5% per month.

1.12 DEPRECIATION

Depreciation is 20 vears for buildings, 10 years for machinery and equipment and 5 years for vehicles:
accelerated depreciation is possible on approval from the General Directorate of Taxes.

Amortization is 5 years at 20% per year. but under the ML (Article 155) any capital investment. costs and
expenditures during the pre-production phase may be registered as assets to be written off in 4 vears.

1.13 SURFACE RIGHTS

According to Ecuadorian mining law, mine operations have to purchase surface rights to be able to operate.
An average price of US$ 1000 per hectare was paid by Zappa to purchase surface rights. An approximate
amount of US$ 340,000 is budgeted to purchase necessary surface rights for the mine operations.
Additional rights will be necessary for tailings. etc.

The Ponce Enriquez Project
Conceptual Pre-feasibility Study June 1
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2. GEOLOGY

2.1 REGIONAL GEOLOGY

The Ecuadorian Andes are largely composed of volcanic rocks of Late Mesozoic to Quaternary age which
rest on an older basement of metamorphic rocks and “pre-collisional” voleanic rocks (Kennerley. 1980).

Collisional accretional tectonics had an important role in the development of the Andean orogen of Ecuador
and Northern Peru. Feininger (1987) has recognized at least five distinctive geologic terranes. All are
distinguished from one another by dissimilar basement rocks. cover rocks. intrusive rocks. and Bouger
gravity fields. Geological and geophysical evidence su pports the view that all are allochthonous fragments
that were emplaced against cratonic South America from Middle Jurassic 1o Late Eocene time.

Litherland and Aspden (1992) postulate that at least three allochthonous terranes have successively collided
with the South American craton: major faults (Pujili. Raspas, and Las Arradas-Peltetec) probably are
sutures where these terranes accreted to the protocontinent. The Peltetec Fault, along the western margin
of the Eastern Cordillera, marks the site of the Late ] urassic-Early Cretaceous suture between the mid-
Jurassic South American paleocontinental margin and the Chaucha terrane. The Pujili Fault. along the
castern margin of the Western Cordillera, marks the late ¢ retaceous-Early Tertiary suture between the
paleocontinental margin and the Pifion-Macuchi terrane that 1s a colliding island arc that now largely forms
the Western Cordillera. According to Litherland and Aspden, these fundamental terrane boundaries or
sutures were reactivated with the advent of post-Oligocene subduction. Evidence suggests that they acted
as normal faults. forming the 1,000 Km long inter-Andean depression or graben. The location of many
major post-Oligocene volcanic centres along or close 1o the boundaries of this graben suggests that the
reactivated terrane boundaries also controlled the ascent of magma, acting as regional conduits, A ccording

to Lebras et al. (1987) and Aspden et al. (1988) one of these sutures lies a short distance to the east of
Ponce Enriquez gold district.

The “pre-collision” volcanic rocks include the Celica and Macuchi formations. The Celica formations
consist mostly of lavas and pyroclastic rocks of andesitic composition that. according to Lebras et al.
(1987), formed above a subduction zone at the border of the protocontinent. The Macuchi formation ly ing
to the west is a distinctive island arc suite that consists of lavas and associated volcaniclastic rocks ranging
in composition from basalt to dacite, and was formed above a subparallel subduction zone to the west.
Continued subduction eventually welded the Macuchi Arc to the continental margin. Voleanic rocks
ascribed to the Cretaceous Macuchi Formation form most of the Ponce Enriquez area.

Intrusion of a series of dioritic-granodioritic batholiths and stocks that includes the Ponce Enriquez plutons
may have been controlled by the reactivated suture. The age of intrusions at Ponce Enriguez has not been
determined. However, their age may be similar to that of the diorite plutons which host porphyry copper
mineralization at Chaucha (Goosens and Hollister, 1973), 30 Km to the northeast, and which vielded K-Ar
dates of 9.8 £ 0.3 and 12.5 + 1.0 Ma (Muller-Kahle, 1970 Snelling. 1970).

The Ponce Enriguez Project
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Eocene Volcanic rocks of the Saraguro formation and Pleistocene volcanic rocks of the Tarqui formate
outcrop 6 and 15 km respectively to the south east of the Papa Grande - Mollopongo Concessions area
(Zufiiga and Cilio, 1979).

2.2 DEPOSIT GEOLOGY

The volcanic rocks underlying the Ponce Enriquez district are ascribed to the Macuchi Formation of
Cretaceous age (Allen. 1995). They comprise mafic volcanic flows and pyroclastics of basaltic 1o andesitic
composition that are fresh. but locally have been propylitized or actinolized. Basalts are very fine-grained

1E
FEs = Ear

dark-greenish grey in color, massive and generally featureless, except for local pillow struciures Fighe

in the stratigraphic sequence lighter green tuffs outcrop locally on the Molloponge concession  T8<
volcanic sequence is dipping 30° to 407 east.

The oldest intrusive rock. and apparently coeval with the Cretaceous voleanic rocks 1s microdionie. a fine-
grained equigranular rock composed of hornblende and plagioclase. Its distribution is not well knows
because of lack of outcrop, but it is present at the Camp area of Papa Grande.

At Papa Grande (Fig. 2.1) a stock of plagioclase-hornblende dacitic porphyry (plagioclase phenocry sis
more abundant than homblende) has been intruded within the volcanic sequence causing contacs
metamorphism (albite-epidote-amphibolite facies), doming of its roof, and widespread crackle brecciation
of the host basalts (Fig. 2.2). At least two diatreme breccia pipes were also generated by the intrusion
Minor dikes of homblende-plagioclase dacitic porphyry (hornblende phenocrysts more abundant than
plagioclase) have been recognized in drill cores. but this kind porphyry. that is the main intrusive phase i
the neighbouring Gaby-Guadalupe project area, is a minor intrusive component of the Papa Grande ares
Finally. a series of intrusive breccia dikes have been recognized in drill cores crosscutting both the
plagioclase-hornblende porphyry and brecciated basalts: these late breccia dikes include distinctive quanz-
porphyry fragments within a felsic-siliceous matrix. No intrusive rocks have been recognized i
Mollopongo. at surface, drilling, and mapping of tunnels by third parties.

2.2.1 LITHOLOGY

The main rock types that are present on the Papa Grande - Mollopongo concessions are the following

Basalts: Dark grey or dark-greenish grey colored. fine porphyritic rocks with plagioclase, amphibole and o
pyroxene phenocrysts, within a groundmass formed of a fine aggrepate of plagioclase and matic mineral
microlites. The plagioclases of these rocks at Papa Grande are largely albitized. and the mafic minerals are
completely replaced by acicular actinolite aggregates with some chlorite and calcite.

Tuffs: Light greenish grey tuffs occur at Mollopongo area intercalated within the basaltic sequence. These
include fine grained laminated tffs. medium- and coarse-grained lithic tuffs. and lapilli tuffs grading 1o fine
volcanic breccias. The tuffs commonly show a strong chloritization and irregular epidotization.

The Ponce Ennguez Project
Concepiual Pre-feasibility Study June 1957
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Microdiorite: Holocrystalline, fine-grained rock composed by plagioclase (70%) (.1 to 0.2 m long. and
amphibole (20%) up to 0.4 mm long. [t seems to be intrusive facies related to the basaltic sequence (either
dikes or minor stocks).

Plagioclase-hornblende dacitic porphyry: This is the main intrusive phase present at Papa Grande. is
generally dark grey in color with 30 - 40% plagioclase phenocrysts ranging from 0.5 to 3.5 mm long and
5 to 20 % hornblende phehocrysts up to 1 cm long. Scarce corroded quartz eves occur up to 2.5 mm in

diameter. The groundmass is felsic composed of quartz and feldspar with fine actinolite dissemination.
|

Hornblende-plagioclase dacitic porphyry: This type of porphyry occur only as minor dikes at Papa
Grande. 1s light grey in color, with 20 - 30 % of euhedral hornblende phenocrysts up to 1.5 em long. and
10 to 20% plagioclase up to 0.5 cm long in a grey felsic groundmass.

Intrusive Siliceous Breccia: Light-grev colored. angular to subrounded fragments of quartz-porphyvr
within a highly siliceous felsic matrix. This breccia forms dikes that crosscut basalts and plagioclase-
hornblende porphyry.

Breccias: A series of breccias occur on top of the roof of the plagioclase-hornblende porphyry at Papa
Grande. The most widespread is a crackle brecciation of the host basalts, with minor displacement of basalt
angular fragments grading to puzzle or jigsaw-type monomictic breccias. In the vicinities of porphvry dikes
brecciation affects both the porphyry and host basalts forming either polymictic breccias (basalt and
porphyry clasts) or locally brecciated basalt with porphyry matrix. Drillholes have intercepted some
brecciated sections of porphyry and porphyry with abundant. partly assimilated. basalt inclusions. Matrix
supported diatreme breccias have been identified at two sites (El Inca and SW of El Cuy) with rounded
fragments of basalt and porphvry: associated with these are shatter-breccias of basalt. Most of the breccias
show actinolite matrix. but biotite. tourmaline, epidote. quartz. magnetite and sulfides are also frequent
components,

2.2.2 ALTERATION

K-silicate. Ca-Na-silicate and propylitic hydrothermal alteration types occur at Papa Grande largelv
superimposed one on another and affecting all rock types. Within this prospect. textural evidence suggests
an early K-silicate alteration followed by the Ca-Na-silicate alteration and a late propylitic alteration. At
Meollopongo located south of Papa Grande propylitic alteration is the only type recognized. A phvllic zone
is not present in the prospect area. Sericitic alteration has only been observed as minor alteration haloes
of some quartz-pyrite-tourmaline veinlets. and argillic alteration is related to supergene decomposition of
the rocks exposed to the tropical weathering that typically reaches about 15 m in depth.

K-silicate alteration: local potassic alteration occurs within brecciated basalts. porphyry dikes and
alteration haloes of quartz, quartz-pyrite, and pyrite veinlets. Frequently the most brecciated sections of
basalt show local feldspatization of clasts and matrix biotitization. Fine biotite aggregates occur also as

The Ponce Ennguez Project
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irregular areas up to 10 em wide within massive basalts and as complete replacement of homblende in the
porphyries. However. the K-silicate alteration is not pervasive and is largely limited to small structurally-
controlled sections.

Gold-bearing veins of Papa Grande show potassic alteration haloes up to 5 m wide within the host basalts
(1.e. Chaya Urco vein), bands of fine biotite aggregates are also present within these veins.

Ca-Na-silicate alteration: this kind of alteration is pervasive within the Papa Grande area affecting the
basalts. porphyries. and breccias. It is characterized by the actinolite-albitexepidote=magnetite assemblage
(most of the brecciated basalts of Papa Grande show actinolitezmagnetite matrix), and moderate
silicification; magnetite, pyrrhotite, tourmaline (schorlite). sphene, scapolite, and pyrite occur as secondan
minerals associated to this type of alteration. Textural evidence indicates that the Ca-Na-silicate alieration
largely post-dates the potassic alteration and pre-dates propvlitic alteration in the Papa Grande area. This
type of alteration has been described as hydrothermal by Singer et al. (1987). but the same mineral
assemblage is typical of the albite-epidote-amphibolite facies of contact metamorphism. Within basic rocks
(as the Macuchi basalts) the albite-epidote-amphibolite facies is characterized by the albite-epidote-
actinolite assemblage with magnetite. tourmaline. sphene. scapolite, and pvrite. Most of the massive basalt
of Papa Grande are. in fact. actinolite-albite-magnetite hornfels.

Abundant sulfides consisting of mostly pyrite. subordinate pyrrhotite. and magnetite are associated with
the Ca-Na-silicate alteration. Traces of chalcopyrite and molybdenite have been also observed. The sulfides
occur as irregular aggregates. veinlets and clots mostly within the matrix of breccias.

Propylitic alteration: A widespread late chloritization. epidotization, and fracture coating by calcite.
chlorite and pyrite occur superimposed on K-silicate and Ca-Na-silicate alterations on Papa Grande. and
15 the main type of alteration at Mollopongo area.

2.2.3 MINERALIZATION

Commonly pyrite with pyrrhotite and magnetite are found in the volcanic rocks up to over 1.5 Km away
from outcropping intrusives. and are particularly conspicuous within the matrix of the breccias of Papa
Grande. Gold mineralization occurs within brecciated rocks in Papa Grande . but there is no particular
association of gold with a specific lithology and some brecciated rocks are barren. Although higher gold
grades have been observed within a diatreme breccia at El Inca sector of Papa Grande. whereas late
intrusive siliceous breccia dikes are largely barren or with low grade Au. Gold is the only economic metal
concentration. It occurs as native free gold particles (5 to 250 pm) commonly associated with sulfides.
particularly chalcopyrite and some pyrrhotite and pyrite. Gold-bearing veins occur at Papa Grande and
Mollopongo concessions associated with north-northeast and north-northwest trending and east dipping
fault structures thought to be of normal sense of movement.

There is not an obvious control (lithology, structure or alteration) of disseminated gold distribution within
the breccias of Papa Grande. Most of ore grade intercepts are shallow (<90 m depth) suggesting a

The Ponce Ennguez Project
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supergene enrichment or re-distribution of gold. However, the mineralized breccias are hard rocks with
primary sulfides, and supergene effects are not apparent on the sulfides. Weathering and saprolite formation
typically reaches a 15 m depth at Papa Grande (from 7 to 35 m). and oxidation usually does not extend
further down, except along some faults and fracture zones. On the other hand, almost all the dnllholes that
have explored under the 550 m topographic level show no economic Au grades within breccias. and the
plagioclase-homblende porphyry (that is largely under that level) has shown to be barren. Most of gold
mineralized breccias intersected by drillholes are within the altitude range 550 to 670 m and massive basalts
occur above 700 m of altitude. This suggests that gold concentration occurred within brecciated rocks
above the roof of a porphyry stock but above the 350 m level. so that this may be the bottom for priman
gold mineralization.

At Mollopongo gold mineralization occurs largely within guartz-tourmaline-pyrite veins that are NN'W and
NNE-trending and dipping east. There are steep-dipping and low-angle veins, the last ones parallel or
subparallel to the stratification of the volcanic sequence. Ore-grade gold dissemination occurs within tuff
levels and basaltic pillow lavas related to strong propylitic alteration. Some chlorite bands within veins of
Mollopongo area could be completely chloritized biotite bands.

Locally gold-bearing quartz-biotite (Chava Urco at Papa Grande) and quartz-tourmaline (Mollopongo)
veins are exploited by small miners. and high-grade gold-bearing vein deposits oceur South of Papa Grande
on the Bella Rica area in volcanic rocks with propvlitic alteration. These veins are striking N15° 1o 20°W
and dipping east and according to Paladines and Rosero (1996). these are high-temperature veins (330°-
550°C) composed of quartz-pyrite. quariz-pyrrhotite-chalcopyrite-gold. quartz-arsenopyrite. and
sphalente-quartz. Gold is related to sulfides. mostly chalcopyrite. and less pyrrhotite and pyrite.

2.24 STRUCTURAL GEOLOGY

At Mollopongo concession the voleanic sequence of the Cretaceous Macuchi formation has a NNW to
NNE sirike and dip east from 30° to 40°. The same structural layout is thought to continue immediately
north in Papa Grande. but no specific supportive data is available. A well-developed northwest trend of
fracturing (=45°W/70°NE) has been observed on Papa Grande and Mollopongo areas. This is the main
orientation of veinlets at Papa Grande consisting of a subordinate fracture set at N10°E/30°W. Main
mineralized structures (veins) are NNW and NNE-trending and dipping east at Papa Grande and
Mollopongo.

A NW-trend of intrusion-mineralization within the Ponce Enriquez district defined by the location Gaby-
Guadalupe. Papa Grande, Mollopongo. and Bella Rica deposits is suggestive of a fundamental structural
control of intrusive emplacement by deep-seated N'W-trending structures. However, the occurrence of N-S
mineralized structures implies that both main structural systems pre-date gold mineralization and possibl
their intersection was in fact the controlling factor for intrusion emplacement and mineralization.

The Ponce Enniguez Project
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2.2.5 GEOLOGICAL MODEL

(Gold mineralization at Ponce Enniquez District is related to the hydrothermal activity generated by the
emplacement of Late Tertiary porphyry stocks within a Cretaceous basaltic sequence. At Gabv-Guadalupe
and Papa Grande gold mineralization (largely dissemination) is porphyry related. whereas at Mollopongo
and Bella Rica it is mostly structurally-controlled and marginal relative to the porphyry intrusions.
Therefore, all these deposits are regarded as part of the same large system of gold mineralization. where
different styles of mineralization are the result of the relative position (either vertical or lateral) relative to
the porphyritic intrusive bodies. Within this framework these deposits are:

Gaby-Guadalupe. on the NW end of the district and at 200-400 m of altitude. is an Au-Cu-Mo porphvn
system (mesothermal) related to a composite porphyry stock (the main phase is an hornblende dacitic
porphyry). It was brecciated along NW-trending belts. developed a stockwork of quartz and sulfide
veinlets. and has been affected by K-silicate and subsequent Ca-Na-silicate hvdrothermal alteration. Gold
appears to have been introduced late in the Gaby-Guadalupe system. so that gold occurs within all rock
types with low concentration.

Papa Grande. immediately SE of Gaby-Guadalupe and at 550-700 m of altitude. is a breccia complex
developed within basalts on the roof of a plagioclase dacitic porphyry. Superposed K-silicate. Ca-Na-
silicate. and propylitic alteration affected the breccias and gold was introduced mostly within the upper
section of the breccia complex. High-grade mesothermal quartz-pyrite-biotite veins oceur in the vicinities
of the breccia complex hosted by massive basalts.

Mollopongo. is located next to the south and 800-1000 m of altitude. Here gold occurs within a series of

quartz-tourmaline-pyrite mesothermal veins, and local ore-grade dissemination within a sequence of basaltic
pillow lavas and tuff intercalations. Only strong propylitic alteration of the volcanic host rocks eccur. but
some chlonite bands within the veins could be completely chloritized biotite bands similar to those of Papa
Grande veins.

Bella Rica. farther south and 700 to 1000 m of altitude. high-grade gold has been exploited within a series
of quartz-pyrite. quartz-pyrrhotite-chalcopyrite. quartz-arsenopyrite. and sphalerite-quartz veins hosted
by propylitized volcanics. These are reputed to be epithermal veins. but according to Paladines and Rosero
(1996} the mineral assemblage indicates that they are high-temperature veins (350°-550°C).
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2.3 DATA COLLECTION

2.3.1 DRILLING PROGRAM

The mineral inventory estimate s based on the results of 11 core dr II holes completed prior to Cambior’s
drilling and 21 core drill holes completed by Prominex-Cambior (Table 2.1). Not included in this estimate
are the results of 22 new core dril] holes for a total of 2.370 meters which were drilled in April and May
1997. A mineral in ventory update with these new results will be presented as a Separate report.  Fach drl]

hole is identified by its name. coordinates, azimuth. inclination. and depth, and is stored in the GEMCOM-
PCXPLOR database.

Table 2.1 ]
Database Information
Year No. of Holes ’ Meters __‘
Prominex 1995 11 1332
Prominex and Cambior 1996 5 767
Prominex and Cambior 1997 16 1 639
TOTAL | 32 3779

—|

This estimate is also based o results from 4,538 meters of trenches. Included in th
meters of tunnel sampling. The location of some are not coherent
nformation has been disregarded from our estimate unt il a complete validation of the information will have
been performed. The Papa Grande sector is. in the northeast area. covered with a 50-meter by 100-meter
drill grid. The Mollopongo region has been cut by only 4 diamond drill holes.

e database are 2. 660
with the topographic map. The tunnel

2.3.2 ASSAYING AND VALIDATION

Core drill holes were systematically cut in half and sampled from top to bottom. Most of the samples were
taken at 2 m wide intervals except for a few samples that were collected according 1o the lithology and or
vein material. NQ core size represents the bulk of the core database.

The Prominex samples were assayed for gold ( 30 grams = | assay-ton: F.A /A A} and total copper
Copper values are very low ( mean= 0.05%) and gold is the only economical mineral. Since 1996. all
assaying has been carried out for gold (30 grams; F.A /A A ) along with a 34 multi-elemen suite by L.C.P
Bondar-Clegg laboratory has performed all the assay preparation and analyses on the project.

The Ponce Ennguez Project

Conceptual Pre-feasibility Study Juna 1957



L

During the Cambior due diligence program in 1996 and at the end of the second phase of drilling in 1997.
a reassay check program was carried out on intervals from selected drill holes. Coarse reject and pulp
samples were selected and reassayed for gold. Coarse rejects (154 samples) were reassayed using the
metallic sieve -150, +150 mesh method and 157 pulp samples were reassayed using only the F. A/AA.
technique. A sizable variation in the gold content has been observed on an individual sample basis. Coarse
gold particles are probably the cause of this variance. The metallic sieve -150, +150 mesh method has
shown the presence of coarse gold locally. The upper part of the hole demonstrates. in general. coarse
gold grains (>150 mesh or 100 microns). The weight needed to obtain a reproducible sample is a function
of the particle size distribution. Therefore, if the gold particles are coarse. the weight of a representative
sample submitted to assay needs to be greater especially if it is in the presence of a low grade deposit
(Figure 2.3). Statistical studies carried out in the current estimate have revealed that the average difference
between the analyses and the reanalyses is 15 percent. For bankable-level resource estimate the deviation
between the two averages should be within a 10 percent margin if the coarse rejects are used (Figure 2.4).

For the recent drilling program. the gold assayving will be performed using 50 grams of material. The
mineralized intervals will be subsequentlv reassaved using the coarse rejects by the metallic sieve method
at the independant CIMM laboratory in Santiago.

An assay checking program of all the mineralized intervals of the previous drilling is presently underway.
Coarse rejects of these intervals have been sent to CIMM in Santiago. The metallic sieve gold assaving
method has been used from an individual 500 grams per sample. The results are presented in chapter 2.7,

2.3.3 DATABASE AND VALIDATION

Geological information stored in the database corresponds to rock and mineralization types. The database
is stored in PC-XPLOR and QUATTRO PRO sofiware programs. Core sample recovery for the drill holes
was quite good. generally in the 90- to 95-percent range. well in-line with mining industry standards. The
rock 1s very competent and a steep pit angle is foreseen.

Validation of the database was established with software tools, plots on sections and plan view maps o
ensure that the information stored in the database occured in the correct positions and conformed with the
geological interpretation.

2.4 GEOLOGICAL INTERPRETATION

Geological interpretation was carried out using north-east cross sections spaced 50- meters apart in all
areas. Drill holes, trenches and tunnels were plotted on all sections with grades. rock and mineralization
types. Analysis of these sections has shown that the gold mineralization is not well associated with the rock
tvpes. The interpretation has been done by using gold isograde contours. Four types of mineralization
classes have been defined, corresponding to surface sampling. low grade drill core. medium grade dnill core
and high grade drill core populations (Table 2.2).

The Ponce Ennguez Progect
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Table 2.2
Mineralization Zones

Code | Minimum Gold Grade | Maximum Gold Grade i
Soft Rock (Saprolite) - Trenches 0 0.00 25.49 |
Soft Rock {Sapmiiu—:i - DDH 0 0.00 2.30 .
Hard Rock - DDH 1 0.00 0.25 I
Hard Rock - DDH 2 0.25 (.83 |
Hard Rock - DDH 3 0.85 ‘\ij__

Once the deposit geometry was obtained. the mineralization models were joined with the block model
Each block was assigned codes for mineralization types. The mineralization block-model consists of 40¢
blocks (North-South) by 440 blocks (East-West). each block being 5- by 5- by 5- meters wide. long. and
high. respectively.

2.5 COMPUTER BLOCK MODEL

2.51 COMPOSITES

All the drill holes in the database were composited into five-meter bench-height by tvpe of mineralization
This compositing was useful in calculating the basic statistics and in the geological modeling of the deposit
For resource estimates. 5-meter bench-height composites were used to correspond to the planned height

of the mining benches.
2.5.2 STATISTICS

Statistical analyses were carmied out on 5-meter bench-composites. Histograms and probability distribution
graphs were plotted in order to obtain a clear idea of the type of statistical distribution of the population
under study. Statistical analvses have indicated only one population for the gold mineralization population
These studies have shown that the populations follow a log-normal distribution and that there is an absence
of outliers (Figure 2.5).

Plan views were generated on a 15-meter bench spacing from elevations 1.060 to 400 for the mineralizaton
boundaries. Each plan was produced using mid-bench elevation intercepts from the respective sections
These intercepts were spatially connected to descnibe the volume of the mineralization. The plans were
digitized and used for the block model estimate. (Figures 2.6 -.2.7)
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Figure 2.5 Normal Probability Plot for Gold (DDH data only).
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Specific gravity values used correspond to the estimated density for each mineralized unit and are presented
in Table 2.4. At the present time, there has been no specific gravity test performed on the project samples.

Table 2.4

“ Specific Gravity by Mineralization Zones
I L __Specific Gravi& tonne per cu-m} |
Overburden 1.70
Soft Rock (Saprolite) 1.50
Hard Rock (Basalt. Tuff and Breccias) 2.70
Waste Ro=r:1~: 2.70

2.6 MINERAL INVENTORY

2.6.1 INVERSE SQUARE DISTANCE

The Inverse Squared Distance estimate was performed on the block model. The bench maps of

mineralization were used for the gold estimate.

2.6.2 CATEGORIZATION

Categorization of the mineral inventory was done by employing restrictions in the parameters. These
parameters are described in Table 2.5. Two types of inventories were defined corresponding to the
indicated and inferred categories.

ndicated

The indicated category was established by using the range corresponding to a maximum of 100 m in the
northwest direction. 50 m in the northeast direction (plunge at minus 45 degrees) and a maximum of 10
m in the third direction. A minimum of 2 composites. a maximum of 8 and a maximum of 2 COmposites per
hole were also applied as restrictions for this category. Each mineralized unit was evaluated using only the
composites belonging to that unit. In order to reduce the smearing effect. the vertical search was limited
by using only 10-m up and 10-m down.

The Ponce Ennguez Project
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Inferred

The inferred category was defined by using the range corresponding to a maximum of 200 m in the
northwest direction. 100 m in the northeast direction (plunge at minus 45 degrees) and a maximum of 50
m 1n the third direction. A minimum of one composite and a maximum of 8 were applied. As described
previously. the statistics have shown a unique log-nomal distribution for the gold population. In the inferred
estimate. the saprolite blocks were estimated using only the saprolite composites but the low. medium and
high grade drill core composites were grouped in only one population and were used in the block estimate.

Table 2.5
Search Radii Parameters - Gold Estimate
Indicated Category Inferred Category
Search Radius : Composites Search Radius Composites
Mineral N3I5 | NO45 | NO45 | Min Max | N315 | N0O45 | N0O45 | Min Max
Umnit 0 -43 +45 ] =45 +45
All Zones | 100 50 10 2 8 200 100 50 1 g
é —# e

2.6.3 MINERAL INVENTORY ESTIMATES

The resources obtained for the indicated category are:
10,649,400 tonnes at 1.4 g Au/t (479,600 ounces of gold in-situ)

and the inferred category are:

47,708,800 tonnes at 1.1 g Au/t (1,675,000 ounces of gold in-situ)
for a total of :

58,358,200 tonnes at 1.2 g Au/t (2,154,600 ounces of gold in-situ).

These figures do not take into account any mining design and are presented in Table 2.6 for different cutoff
grades. Table 2.7 illustrates the estimates at the cutoff grades of 0.55 g Au/t for the soft rock and 0.7 e
Au/t for the hard rock respectively.
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2.6.4 VALIDATION OF INVENTORY ESTIMATE

The validation of the resource estimate process was carmied out by drawing different sections and benches
and by comparing the block estimate with the information contained in the diamond drill holes (Figures 2.6
and 2.7). This validation was satisfactory.

2.6.5 EXPLORATION POTENTIAL

The property has only been scratched by a very few sparce dnill holes and trenches. The presence of
approximately 2.660 meters of tunnel prior to the presence of Prominex and Cambior in the sector has
shown the great potential of the property. The estimates listed previously need to be taken with
carefulness. The geological framework of the deposit is not well understood. The elements that control
the limits and the continuities of the mineralization are to be investigated with more data. A 50mX30m
grid drill spacing is recommended in order to collect more information and thereby better understand these
controls. The indicated plus inferred inventories listed must be considered as very optimistic. A systematic
dnll program will add gold ounces rapidly to the indicated resources. A good topographic survey is also
a must. The following definition drilling program is proposed inside of the actual pit limits.

Table 2.8
Grass-root Potential Meters 7,500m
Pit Diamond Drill Definition
100m X 100m 30m X 30m 25m X 25m
All sectors 75% sector 50% sector
Papa Grande Holes 10 40 35
Meters 1,500 6,000 5.250
Mollopongo Holes 14 12 15
I Meters 2,100 1.800 2.250
Total Holes 24 52 50
Meters 3.600 7.800 7.500
Classification Mineral Inventory Probable & Proven & Probable
Possible Resource Resource
The Ponce Enriquez Project N
Conceplual Pre-feasibility Study June 1997
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At Ponce Enriquez Project exploration has so far been concentrated on the definition of shallow (i.e. <90
m depth) gold mineralization within the breccia complex of Papa Grande and testing of gold dissemination
at Mollopongo property. Identified mineralized bodies within both areas are still open and further
exploration may well increase the identified resources.

Cambior-Zappa Properties

|
Inside designed pits: The resources inside the designed open pits of Papa Grande and Mollopongo have
10 be supported by a 100 x 100 m drilling grid (all sectors). but also 50 x 50 m drilling grid (75%). and
some parts at a 25 x 25 m grid (50%) due to the discontinuity of Au grades. This would require a first
stage of 76 drillholes totalling 11,400 m and a second stage of 50 holes totalling 7,500 m (Table 2.8).

Outside designed pits: Three categories of prospective areas has been delineated based on the available
data (Fig. 2.n).

At Papa Grande two “Category 1" areas were defined on the NW and NE sections of the known resources,
The NW area (~3.7 ha) has potential for gold-bearing stockwork within basalts on the western side of the
porphyry stock, and the NE area (~3 ha) will likely extend the mineralized breccia complex. A staged
drilling program would be required to test these areas: a first stage with 12 drillholes totalling 1300 m,

and if positive it would lead to another stage of 14 holes totalling 1,500 m to complete a 50 x 50 m
drillhole grid.

At Mollopongo two “Category 1" areas were defined; the west one (~4.5 ha) has potential to significantly
extend the identified gold dissemination in a N-S belt where abundant underground workings were
developed by small miners along gold-bearing veins. Another “C ategory 1" zone was delineated on the
eastern side (~4 ha) where geochemical gold anomalies and underground workings occur, and very limited
drill testing has been performed. A staged drilling program with initial 16 holes totalling 1,700 m. and
if positive it would lead to another stage of 18 holes totalling 2,000 m.

ha). because of scarce geologic data, but it may further extend the known gold dissemination. A program
of 10 holes totalling 1,000 m would be required to test this area.

The central area at Mollopongo designed pits has been delineated as a “C ategory 2" prospective area (~3

Staged exploration drilling outside designed pits would involve a total of 70 holes totalling 7,500 m plus
76 holes with a total of 11,400 m for the first stage definition inside pits. Therefore the drilling required
1o complete exploration within the properties would involve 146 holes totalling 18,900 m.

Three untested magnetic high zones that have been identified within the Papa Grande and Mollopongo

-

properties constitute three Categorv 3 prospective areas where basic explorations work has to be
completed to evaluate their gold potential.

The Ponce Enniguez Project
Conceptual Pre-feasibility Study June 1997
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Estimated USS$ 2.8 million would be required to complete further exploration work in the properties.
Qutside Properties

Ongoing exploitation of gold-bearing veins at Guanache and Bella Rica areas on the west and south of the
properties makes these areas of prospective interest. as small miners only work high-grade ores and their
potential for gold dissemination has not been tested. Therefore these areas have been included as Category
3 prospective areas. but negotiations with current owners have first to be completed before exploration
work can be performed. '

27 ASSAY CHECKING PROGRAM UPDATE

As explained in 2.3.2. an assay checking program of all the mineralized intervals of the Cambior-Prominex
drilling was performed in May and June 1997, Coarse rejects (40 mesh) of these intervals have been sent
by Bondar Clegg (Quito) to the CIMM laboratory at Santiago. The metallic sieve gold assaying method
has been used from an individual 500 grams per sample. Results from a total of 441 samples have indicated
that most of the results show the presence of fine gold particles (lower than 90 microns). Fine gold particles
contribute to around 95 percent of the total gold assay result. These results were also confirmed by the Jast
metallurgical testwork.

CIMM metallic sieve assay results from diamond drill holes located at less than 50 meters from the holes
were coarse gold particles listed by Bondar Clegg have shown an absence of coarse gold. It 1s suspected
that the Bondar Clegg metallic sieve assay procedure is poor or that the result is due to contamination of
the sample. In conclusion. the presence of coarse gold in Papa Grande and Mollopongo projects 1s
unrelevant. It is important to note that the assay database used for the current estimate is not affected by
these check-assay programs since the original value was used.

The Ponce Ennguez Project
Concepiual Pre-feasibility Study June 1997
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ESTIMATED UPDATE

This estimate update is based on the results of 20 new core drill holes which were drilled in April and May
1997. The assays of 2 drill holes are still pending. The database has been updated with the latest results
and a new indicated plus inferred estimate has been carried out. The categorization of inventories was
identical to the previous calculations and the same parameters were used. A 25 percent decrease in the
estimated gold ounces is observed (Table 2.8). The new inventories obtained for the indicated plus inferred
category are:

46,079,400 tonnes at 1.1 g Au/t (1,622,300 ounces of gold in-situ)

The decrease is due to the fact that. in general. lower gold values are obtained for the new drill holes. It
also shows that a closer dnll spacing (50m x 50m and locally 25m x 25m) is a must in order to define the
controls and limits of the mineralization

The Ponce Enriquez Project
Conceptual Pre-feasibility Study June 1937
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3. MINE

The Mining Reserves and Mine Plan were developed using the indicated and inferred resources of the
Mineral Inventory presented in the chapter before. The Whittle 4D pit optimizer was used to calculate the
final pit envelope at the following conditions:

Soft Rock | Hard Rock '

Gold price (US$/0z) 400 400
Royalty (NSR) 3.75% 3.75%
Mining cost (US$/t moved) 1.32 1.55

!! Milling cost (US$/t milled) 515 6.63

I G&A cost (US$/t mlled) 1.03 1.03
Mill recovery 90% 90%
Interramp slope angle 48 degrees | 48 degrees

The pit optimizer identified two distinctive pit envelopes covering respectively the Mollopongo and Papa
Grande sectors. The pit have the following general characteristics:

r A Mollopongo ___ Papa Grande
| Length (m) 700 m 900 m
Width (m) 175 m 700 m
Depth (m) 160 m 300 m
High wall (m) 180 m 300 m
The Pence Enriquez Project
Conceptual Pre-feasibility Study June 1857




In order to establish the mining reserves the internal cut-off grades were calculated as follows:

Milling (US$A1) 5.15 6.63
G&A (USSh) 1.03 1.03 "
Total cost (US%/) 6.18 1.66
| Equivalent gold grade 0.48 g/t 0.60 gt
at US$ 400/ 0z
Mill recovery 90% 90%
Royalty recovery 96.25% 96.25% '
[nternal cut-off grade 0.55 ght 0.70 gh

The mining reserves. based. on the criteria presented above were calculated as follows:

Soft Rock= llard Rock Total
|[Mc:]|0pﬂng_0 1.482.040 1 @ 1.67 ght 5.742.340 1 @ 1.60 gt 72243801t @ 1.62 ght
Papa 1629370 1@ 1.20 gt | 15.594.2001/@ 1.37 gt | 17.223.570 1@ 1.34 gh
Grande
lLTDtaI 3.11 1410t @ 142 g | 21,336.540t @ 1.43 Eﬁ 24.447.950t ‘@ 1.43 gn

42

In order to optimize the mine plan. two intemal pit envelopes were developed within the final pit
representing phases at gold price of US$ 50 and USS 100 / oz The final mine plan is presented on Table

3.1

Figures 3.1 and 3.2 present the typical sections of the two pits and Figure 3.3 presents a general
arrangement of the Ponce Enriquez complex. Figure 3.3 also presents the location of the waste dumps that
will be located at north east and north west of Papa Grande property.

The operating conditions for the Papa Grande and Mollopongo pits are characterized by the difficult
topography, based on the Omai experience. mining in such conditions is possible when roads can be
established to access the first benches and after the mining can progress downward in conditions relatively

The Fonce Enriguez Project
Conceptual Pre-feasibility Study

June 1987
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casy. Based on the field visit such roads seem possible to establish and also hard rock quarry are available
to produce the hard rock necessary to cover the road to permit the operation during the rainy seasons. The
Mollopongo and Ponce Enriquez pits have the advantages of having mineralized zones ri ght on surface and
the topographic conditions facilitate the drainage of the pits.

The Ponce Ennguez Project
Concaptual Pre-feasibility Study June 199
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Equipment selected to mine the Ponce Enriquez Complex are similar to the one used at the Omai

operations and are summarized as follows:

PP 1 2 3 4 5
Dnll 150 mm 2 2 2 2 2 2
Backhoe 15 m3 1 1 1 1 1 1
Loader 11 m3 1 1 1 1 Ill 1
Truck 771t 7 ¥ 7 8 6 4]
Wheeldozer 450 hp 1 1 1 1 1 1
Bulldozer 405 hp 2303 |3|3)3]|3
Grader 275 hp B L 2 | 2 |2 |2
Water truck ] . ] 1 1

For grade control reasons. benches in this study are assumed to be of 5 meters.

Pit operations are assumed to be on a continuous basis. Working schedule are assumed to be 14 davs in.

7 days out and 12 hours working shift.

The Mine Department will consist in the mine operations. maintenance. engineering and geology.

Capital and operating costs are presented in Chapter 7.

The Ponce Ennguaz Project
Conceptual Pre-feasibility Study

June 1957
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4. PROCESSING

4.1 ORE CHARACTERIZATION

Ore mineralization of the Papa Grande project comprises weathered soft rock and underlving hard rock.
In the ore reserves, soft rock represents 13 %. however., the plant design is based only on the
characteristics of the hard rock. due to the inexistance of any test results on the soft rock part of the

deposil.

The main part of the deposit is formed by a central Breccia complex body. consisting of brecciated
basalt in different gradations. Apart from this body there is a smaller distinctive diatreme breccia body
west of the main zone. Mineralization. appears to be essentially the same. Mollopongo is a vein system
along with gold dissemination associated to more porous tuffaceous beds. located higher up the
mountain. although geologically quite different. no significant mineralogical or metallurgical differences
appear to exist between Mollopongo and the two zones of Papa Grande.

Lrold 15 typically finely disseminated throughout the ore, but 1s amenable to gravity separation. It occurs
associated and included in pyrite and in lesser amounts in gangue, some traces of other sulphides are
found (pyrothite, chalcopyrite and galena).

Mine plans show process plant feed of 5.000.000 ton per vear at an average grade of 1.4 g/t gold. Peak
Bead grades will be about 2.0 g/t gold and this value is used to design dimensions of equipment.

4.2 Metallurgical testwork
For this study a metallurgical test program was undertaken. The objective was 1o obtain in a short time

frame a good idea of metallurgical behaviour, without getting into details. The program consisted of the
following:

1) Ore characterization
a. Head assay
b. Mineralogy
£ Assay by size fraction
2) Bond rod & ball mill work indices
3) Gravity separation tests
4) Cyanidation tests
5) Column leach tests

Sor this metallurgical program six composites were made to represent the deposit as it was known by
s April "97. The main breccia complex zone was divided in two for this purpose. in a northemn and

The Fonce Ennguez Project
Conceptual Pre-Feasibility Study June 1387
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a southern zone. From each of these two zones two composites were made out of quarter core from
the Cambior and Prominex drill campaigns. One composite at a higher grade (1.5 - 2 ¢/t Au) and one
at a lower grade (0.7 - 1 g/t Au). to see the influence of the grade on metallurgical behaviour. Also a
composite was made from a diatreme breccia zone slightly west of the main intrusive zone. this appears
10 be a different ore type due to the different host rock (breccia vs. brecciated basalt in the main breccia
complex zone). Finally a sixth composite was taken from the Mollopongo zone. Below the six
composites are defined as will be of use during the rest of this chapter.

Composite | Main breccia complex zone. northern part 1.5-2gtAu
Composite 2 Main breccia complex zone. southern part 1.5-2 gt Au
Composite 3 Diatreme breccia zone =2glt Au
Composite 4 Mollopongo zone +2 g/t An
Composite 5 Main breccia complex zone. northern part 0.7-1g1Au
Composite 6 Main breccia complex zone. southern part 0.7-1gtAu

421 SAMPLE CHARACTERIZATION

Head assays
The composites were assaved for the following elements: Au. Ag. Fe. Cu,,. Zn.Pb.S & C. Table 4.1
presents the results.

Table 4.1

= " Head Assay Results
Comp. | Comp. 2 Comp. 3 Comp. 4 Comp. § Comp. 6
25N 2.16 242 2 (1.96 (1810
20 1.5 2.0 2.0 |5 [0
11.0 9.22 12,1 0.4 105 102
0.045 0.033 0.036 0.033 0.068 0.039
0.001 0.001 0.001 0.001 0.001 0.001
0.002 0.002 0.003 0.003 .00 0.002
0.001 (0ol 0.001 0.001 0.00] 0.001
0.013 0.00% 0.004 (1.006 (.01 0.005
0.001 0.001 .00 0.002 0,001 0,001
5% 2N 4,13 516 2.59 288 4:19
L C% 1 0.2{]_= 0.20 0.09 0.10 D21 0.23
e Fonce Ennguez Project
Sercectua! Pre-Feasibility Study June 1957
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Mineralogy

The six composites were prepared to 100 % -35 Tyler mesh (420 um) and subsequently separated in
a heavy and a light fraction by Heavy Medium Separation with a liquid specific density of 2.89. The
heavy fractions were then studied by reflective light microscopy. The weight percentages in the heavy
fractions varied from 7.3 to 11.5 % w/w. In general all composites were very similar in terms of mineral
components, being principally pyrite with less pyrothite and small amounts of fine chalcopyrite.
predominantly associated and included in pyrite. Other copper minerals as well as sphalenite and galena
were sometimes observed in traces. Also magnetite and limonite were noticed in small amounts.

The gold observed was also quite similar in all samples. the majority is included as fine grains (3 - 30
um) in pyrite or sometimes pyrothite ( 17 - 55 %). Another important part as fine grains (3 - 10 um)
3s included in gangue (17 - 30 %). Free gold is observed from 17 to 33 % as a bit coarser grains 20 -
40 um. The balance being gold grains associated with pyrite or gangue. in one sample upto 30 %. The
parite and gangue particles that contained gold were generally pretty coarse from 70 to 450 um. In no
sample gold particles observed were bigger than 50 pm.

Assay by size fraction

The composites -10# Tyler were classified in to sieve fractions: + 297 um. 149 - 297 um. 74 - 149 um.
22 - 74 um. 30- 44 pm, 11 - 30 um and -11 pm. Due to the coarse sample preparation most of the
weight was encountered in the + 297 um fraction. Although this fraction yielded gold grades similar to
the overall head grades it can not be concluded that there is coarse gold. since the gold in this fracton
might be fine gold included in coarse pyrite particles. In all samples the fraction + 30 - 44 pm returned
significant higher gold grades (8 - 15 g/t). Also in several samples the fractions + 11 - 30 pm and + 44 -
74 um returned gold values slightly higher than average ( 4 - 5 g/t). All other fractions had gold grades
ssmilar or lower than the aveage head grade. It can be concluded that most of the gold 1s in the 30 - 44
gum range.

422 BONDROD & BALL MILL WORK INDICES

10 obtain grindabihity data standard Bond Work Indices were determined on all composite samples. Rod
=il feed was crushed to -2” and ground to 16#. The feed for the ball mill was crushed to -6# and
wround to 1004, Table 4.2 presents the resulting Bond work indices all in metric units (kWh't).

Table 4.2 Bond Work Indices
Bond Rod Mill Bond Ball Mill
Work Index Work Index
Composite 1 22.8 18.0
Composite 2 23.1 20.6
The Fonce Ennguez Project
Semceptual Pre-Feasibility Study June 1957
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Table 4.2 Bond Work Indices

Composite 3 0.5 B 175

Composite 4 20.6 19.4 “
Composite 3 226 18.4 “
Composite 6 - 26.7 20.5 _“

423 GRAVITY SEPARATION TEST RESULTS

Eor this test the composites were ground to 100% -48# Tyler (297 um) and subsequently passed over
2 Wilfley table. The concentrate obtained was passed over a superpanner obtaining 10 - 20 g of final
—oncentrate. One half was assayed for Au and the other half was send for mineralogical analysis to
study the occurrence, liberation and particle sizes of the gold present in the gravity concentrate. Table
4 3 presents the results of the gravity separation 1ests.

These results indicate that there is good potential for recovering part of the gold in a gravity circuit.

E Table 4.3 Gravity Separation Test Results
Conc. super panner Tails super panner Tails Wilfey table

Composite 1 60.2% 8.9% 30.9%

| Composite 2 6d.4% 10.2% 25.4%
Composite 3 61.5% 13.1% 25.5%
Composite 4 66.0% 15.0% 19.0%

| Composite 5 60.0% 23.0% 17.0%

e Composite 6 39.2% 31.5% 29.3%

424 CYANIDATION TESTS

< .-dard bottle roll leach tests were executed to investigate gold recovery by cyanide leaching. Four
wsc were done with each composite, varying two main parameters. The grind was done at 60% and
8%, passing 200 Tyler mesh and the sodium cyanide concentration in the leach solution was 0.3 and

21. Gold recovery was just @ little affected by varying the parameters and was quite comparable

T Sgnce Enriguez Project
= secectual Pre-Feasibility Study June 1587
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for all samples varying fom 86 % to 94 % with most values in the 88% to 92 % range. The most
significant difference in the results were the lime and NaCN consumptions. Table 4.4 presents the
sverage results for the four test series and the averages for each of the composites.

5 Ta=hl||a 4.42.:1:1111&;01' Cyanidation Results
Recovery NaCN consumption Lime consumption
%Au kg/ton kg/ton
Series 1: 60% -200%, 89.3 0.76 1.52
0.5 g/l NaCN
Series 2: 60% -2004, 90.5 1.07 1.40
1.0 g/l NaCN
Series 3; 80% -200%, 91.3 0.75 1.37
0.5 g/l NaCN
Series 4: 80% -200+, 90.2 1.47 1.15
1.0 g/l NaCN y
{ Composite 1 90.7 0.83 0.88
Composite 2 92.1 0.73 1.26
Composite 3 92.4 1.15 1.56
Composite 4 90.8 1.67 2.11
Composite 3 R7.8 0.97 1.10

aithough, mineralogy showed that most of the gold appears to be fine and included in pyrite and
sangue. cyanidation results still are good. Probably grinding breaks the particles along the gold
sorders. exposing most of the gold particles to the leaching solution. However. the effect of finer
s~nding is small as is the effect of a higher concentration of NaCN. It can be seen that the composites
with the lower grades do show somewhat lower recoveries (2 - 3 %). The parameters of test series |
= selected as process parameters due to lower consumptions of reagents and the just slightly lower
gECOVETIES.

425 COLUMN LEACH TESTS

% column leach tests are done 1o study the possiblility of heap leaching. To date just some results
= ~=ceived. reason for this study to focus on conventional grinding & agitation leaching.

e Sonce Ennguez Project
Seecectual Pre-Feasibility Study June 1997




54
43 DESIGN CRITERIA & FLOWSHEET DEVELOPMENT
431 DESIGN CRITERIA
Process flowsheets and design criteria are developed on the basis of information generated dunng the
test program. Due 1o the limited quantity of tests perfonmed. expenience with similar operations is used
10 develop design criteria were test data is not available. {Table 4.5)

Conventional milling followed by CIP. was selected as the process route. The CIP 1s followed by
carbon stripping and electrowinning of the strip solution.

The processing facilities are designed according to the following critena:

Ore production (t/'y) 5.000.000
Operating days per year 365
Capacity (V/d) 13.700
Availability of plant 92 %
Ore head grade (g1 Au) 1.1 average
2.0 maximum (design)
Ore specific gravity (/m’) 2.9  hard rock (basalt)
1.5 soft rock (saprolite)
Gold recovery (%) 90 %
Gold production (Oz/yr) 160,000

The design criteria is presented in Table 4.5.

The process facilities consist of: primary crushing. conveying and stockpiling. grinding in a two stage
semi-autogenous ( SAG) and ball mill circuit, gravity separation. leaching with sodium cyanide solution
in agitated tanks. adsorption on activated carbon in agitated tanks. stripping with hot caustic cvanide
solution and electrowinning to produce the gold. The gravity concentrate and the deposited gold on
the steel cathode are smelted to produce doré bars.

The leach tailings is thickened and flows by gravity through a HDPE pipeline to the tailings
impoundment some seven kilometers and + 500 m lower. Overflow from the tailings thickener 1s
collected in the process water pond and recycled to the processing facilines. The remaining make-up
water required is obtained from the water in the tailings pond that is pumped to the process water
pond. Fresh water is extracted from the Tenguel river and stored in the fresh water pond.

The Ponca Ennquez Project
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TABLE 4.5 DESIGN CRITERIA

GENERAL
Throughput - nominal

- availability
- instantaneous
Gold production

Owverall gold recovery

Material Characteristics
Average moisiure content
Heavy ore component specific gravity
Light ore component specific gravity
Average ore specific gravity
Ore bulk density
Abrasion Index : - low range (soft ore)
- high range (hard ore)
Reserves fraction as soft are
Feed grade- Au (avg.)
- Au  (max, = design)
-Ag
- Cu

CRUSHING

Utilization rate

-standardized throughput for ore density
Primary Crusher Type

Dump hopper capacity

Crusher feeder

Crusher Size

Open side setling

Run-of-mine size : B0% passing
Product size : 80% passing

Impact Work Index - hard rock

Impact Work Index - soft rock

Installed power

Indicated power usage

Estimated liner consumption - hard rock
Estimated liner consumption - soft rock

Coarse Ore Storage
Required capacity (live)
Storage type

Coarse ore feeders type
Mumber of feeders

Units
5,000,000 ty
13,700 t'd
g2.0 %%
620 th
14 816 gid
173,866 Ozt
290.1%
b %o
29 tm’
15| tm?
272f Ym’
1.63 tm’
0.09
0.55
12.9 %
1.2 gh
2.0 gt
1.1 g't
0.03 Yo
75 %e
1446/ st/ op.h
gyratory
240 t
none
42 x 70 XHD
191 mim
762 mm
102 mm
15 EVhit
5 EVVht
260 kKW
227 kw
16.8 ght
8.9 git
8 900 t
conical pile
apron
2

Comments

assumed, no test results available
assumed, no test results available

@100Ib/ft3 bulk density for lighter ore type

assumed, no test results available
assumed, no test results available
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TABLE 4.5 DESIGN CRITERIA

Units Comments
GRINDING
Portion of total grinding power to SAG 0.57
Indicated split size between circuits 459 um
First Stage
Type SAG mill
Measured rod mill Work Index 23.00] kKwWhi
Correlated autogenous Work Index 20.00] Kwhit
SAG design Work Index I 2200 kwht
SAG Work Index - soft rock I 13.58] kKwWh#i relation of ball mill Wi's to the sag Wi
Circuit preduct size: 80% passing 435 um
MNumber of mills 1
Motor size indicated 7,457 kW
10,000 HP
Motor type synchronous
Mill diameter 30 ft
914 m
Mill length 18 ft
548 m
Effective grinding length 16 i
4 .88 m
Indicated circulating load 59 %
Fraction of critical speed 72 Y%
Grinding media size 127| mm balls
Overall charge level 22 %
Steel loading level 10 Yo
Mill charge bulk density 3.00 tim®
Steel charge weight 144 t
Estimated media consumption - hard rock 0.61 kgt
Estimated liner consumption - hard rock 0.05 kgt for chrome-molybdenum alloy
Estimated media consumption - soft rock 0.32 kgt
Estimated liner consumption - soft rock 0.03 kgt for chrome-molybdenum alloy
Fumping power requirement 252 KWV assuming 12 m head on pump
338 HF
SAG circuit screen ofhead eccentr.
Opening size 2 i
Proportion of material finer than opening 63 %
Fulp flow through screen 944 tph
- pulp 551 m%h
- water 323 mh
66] % solids
Required screening area 2617 m’
Number of units 2
Screen water requirement 41 m’/h spray bars c/w duckbills @ 15 gpm ea.
Mill pulp density 74| % schids
- high range 1.94 t/m*
- low range 1.33 tm’
Water cons. around primary circunt 290 mh
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TABLE 4.5 DESIGN CRITERIA
Units Comments
GRINDING (continued)
Second Stage
Type Ball mill
Design ball mill Work Index 2050 kwhit @ 100 mesh
Desired circuit product size: 80% passing 143 um
Bond ball mill Work Index - soft rock 10.70| kWhi assumed as at Gross Rosebel
Number of mills required 1
Motor size indicated 5583 kW
7,500 HP
Mill diameter 20 fi
6.10 m
Mill length 27 ft
B.23 m
Effective grinding length 26.5 ft
8.08 m
Fraction of critical speed 73 %
Grinding media size 39| mm balls
COwerall charge level 37 b
Ball loading level 35 %
Mill charge bulk density 448 tim’
Ball charge weight 424 t
Estimated media consumption - hard rock 1.00 ka't
Estimated liner consumption - hard rock 0.08 kgt rubber lining recommended
Estimated media consumption - soft rock 0.52 kgt
Estimated liner consumption - soft rock 0.04 kgl rubber lining recommended
Cycloning Stage
Indicated circulating load 400 %
Pulp flow from SAG circuit 944 tph
551 m’fh
66| % solids
Pulp density to ball mill 72| %solids
Indicated cyclone underflow : - solids 2482 tph
- pulp 3 447 tph
1878| m*m
Pulp flow to cyclone feed 3,258 m'h
Indicated cyclone feed : - solids 3.102 tph
- pulp 5,220 tph
59| % solids
35| % sol. vol.
Cyclone feed pump power requirements 385 kW one pump operating, one stand-by
517 HP
Water addition around ball mill circuit 829 m’/h
Indicated operating pressure 70 kPa can be changed from 55 to 103 for # cycl
Preferred cyclone size 20| inches
Number of units required 16 include 2 spares
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TABLE 4.5 DESIGN CRITERIA
Units Comments
GOLD CIRCUIT
Gold Grawty Circuit
Portion of cyclone u/f bled to device 10 %o
Type of gravity pre-concentrator Reichert cones
Pre-concentrator capacity 60| thiunit
N°® of pre-concentrators required 4
Cone diameter 2,000 mm
Type of gravity concentrator i centrifugal nominally Knelson 30CD, automated
Unit size | 762 mm
Unit capacity 35 tph depends on test results
MNumber of units required 2
Gold recovery by gravity 60 &%
Daily production 3,946 g
Gold Leaching
Pulp flow to leaching circuit 1773 tph
1,380 m°h
35| % solids cycl. # very sensitive to valuerange:35-40
Pulp density 128| ©um®
Indicated required solids retention time 24| hours
leaching circuit volume requirement 15,338 m’ allowance for space occupied by agitator
diameter of tanks 13.00 m
height of tanks 16.60 m aspect ratioc H/D = 1.2, 1m free-board
number of units 8 minimum of 4 to prevent short circuiting
Aeration rate 02| mhm? assumed as at Gross Rosebel
Total aeration 1,698 m>/h
Cyanide consumption 0.75 kght
Lime consumption 1.40 kgt
Indicated gold recovery by cyanidation 87 %
Daily gold production 10,870 g
Carbon Circuit
Design carbon contacting time 45 hours assumed as at Gross Rosebel
CIP circuit volume requirement 2932 m’ allowance for agitator, carbon screens
diameter of tanks 9.00 m
height of tanks 11.80 m aspect ratio H/D = 1.2, 1m free-board
number of units 5 minimum of 4 to prevent short circuiting
number of screens per tank 2
Feed solution Au 0.71 mgl
Earren solution Au 0.01 mg/l
Carbon adsorbtion efficiency 98 Yo
Gold adsorbed - design (=max) 17,735 g/d
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I TABLE 4.5 DESIGN CRITERIA

GOLD RECOVERY
Carbon siripping
Gold loading of carbon
Carbon stripping requirement - design
Stripping circuit capacity
Carbon stripping method
Stripping circuit volume requirement
diameter of vessels
height of vessels
number of units
available stripping circuit volume
Solution flow
Acid wash bed volumes
nitric acid consumption
MNeutralization bed volumes
NaOH consumption
Eluate bed volumes
stripping cycle
total eluate solution
MaOH consumption
Volume of loaded/barren solution tanks
tank height
tank diameter
Stripped carbon loading
Gold concentration eluate
Strip temperature
Strip pressure
Carbon stripping efficiency

Carbon reactivation process
Reactivation temperature
Reactivation time

Capacity

Feed rate

Fuel source

Operating hours

Total operating heat load
Reactivation kiln diameter
Reactivation kiln length

5,000
3,551
g

hot, alkaline
18.8
1.45
5.80
2
19.16
3831
4
53
4
21
9
9

172
153
180
7

6

100
235
145.0
450,0
98.0

rotary kiln
700
60
3,551
297

Diesel oil
87
1,055
1,200
11,000

Units

kgft carbon
kgt carbon

h

m3

kg/t carbon

m?

m

m

git

git

o
kPa

Y%

. o7
min
t/d
kg/h

hiweek

Comments

for 3 shifts of stripping per week

aspectratio HD = 4

assumed as at Gross Rosebel

assumed as at Gross Rosebel
assumption based on literature

assumed as at Gross Rosebel

10 % margin

aspectratio HD = 1.2
assumed as at Gross Rosebel

assumed as at Gross Rosebel
assumed as at Gross Rosebel

assumed as Gross Rosebell
assumed as Gross Rosebell

assumed as Gross Rosebell
assumed as Gross Rosebell

assumed as Gross Rosebell
assumed as Gross Rosebell
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! TABLE 45 DESIGN CRITERIA

Units Comments
| GOLD RECOVERY (continued)
Electrowinning
Electrowinning residence time 15| min/pass assumption based on literature
Electrowinning operating time 12 hid
Electrowinning flow rate 36| mpass
cell volume required 4 m°
N° of cells ' 2
cell length 1.1 m
cell width 1.1 m
cell heigth 1.1 m
cell volume available 40 m°
Electrowinning cell area 4 m’
current &600 A
current density 406 Alm®
current efficiency 10 % assumption based on literature
voltage 1 W
Gold Refinery I
Furmnace type | Electric, tilting
electrical consumption 125 kW as at Omai
flux mixture tba
TAILINGS THICKENING
Tailings flowrate 1,938 th
1,547 m-th
32| % solids
Thickener (1 x high rate) diameter 28| m
Flocculant addition 10| git (solids)
Underflow density 50| % solids
Underflow (slurry) 849 m’th
Overflow (water) 698 mh

Table 4 5 page &




The Paonce Enriquez Project
Conceptual Pre-Feasibility Study juna 1537

61
432 WATER BALANCE
The water balance for the CIP plant in the diagram presented in Figure 4.1, demonstrates that no fresh
water is needed as make-up water. The required process water quantity will be provided by the
thickener overflow and the balance will be the reclaim water. This also lowers the excess water
quantity from the tailings pond that has to be treated before being discharged into the Tenguel river.
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FIGURE 4.1

WATER BALANCE CIP PLANT
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433 FLOWSHEET DEVELOPMENT

Oire 1s delivered by trucks to the primary crusher. The crusher has been designed based on throughput
data only, due to the inavailability of test data. The crushed rock discharges on a belt convevor that
transports the ore to the stockpile.

The grninding circuit consists of a SAG mill in closed circuit with a vibrating screen and returning the
screen oversize to the SAG for primary grinding followed by a ball mill in closed circuit with cvclones
for secondary grinding. No SAG mill testing was done to provide data for sizing the SAG mill. The
Bond rod & ball work indices were used to determine overall grinding circuit power requirements.

The SAG mill power requirements were derived from tvpical feed sizes of 80% passing 102 mm with
a SAG product of 80% passing 459 pm and a autogenous work index was derived from the highest
Bond Rod Mill Work Index (23).

Ball mill power was calculated using the same methodology for the SAG mill power. The highest Bond
ball mill work index for the composite samples was 20.6 kWh/ton. This, together with a p,, of 150 pm.
was used to calculate the power requirements. a power transmission factor of 1.05 was used in
determining the size of the required motor. A grinding circuit operating availability of 92% has been
assumed. The selected motor size was based on available commercial motor sizes.

As 15 the practice at Omai, cyanide and lime are added to the grinding circuit to initiate cvanide
leaching as soon as possible in the process. Leach circuit retention time has not been reduced in the
flowsheet design to provide capacity for future increases in throughput.

As indicated by the testwork, a significant portion of the gold can be recovered by gravity separation
methods. The circuit is modelled on the Omai gravity circuits. A portion of the cyclone underflow is
bled to the gravity circuit. For design purposes. 10% of the cyclone underflow is bled to the gravin
circuit, This feed is first upgraded using Reichert cones to produce a gravity concentrate. The rougher
concentrate 1s then passed through Knelson concentrators to produce a high grade intermediate
concentrate. The Knelson concentrate is cleaned on a Deister table to produce a final concentrate
which can be smelied on site. A gold recovery of 60% from the gravity circuit has been assumed.

A leaching retention time of 24 hours is used in the design criteria. based on a density of 35% solids.
The leach circuit is designed to provide the balance of gold dissolution required for a 87% leach
recovery. Based on testwork sodium cyanide and lime consumptions of (1,75 kg/t and 1.40 ket
respectively have been assumed.

The CIP circuit is designed to recover the dissolved gold from leaching. The CIP circuit is comprised
of five stages with a total retention time of 4.5 hours. Vertical wiped screens (NKM type) are used for
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433 FLOWSHEET DEVELOPMENT

Oire 1s delivered by trucks to the primary crusher. The crusher has been designed based on throughput
data only, due to the inavailability of test data. The crushed rock discharges on a belt convevor that
transports the ore to the stockpile.

The gnnding circuit consists of a SAG mill in closed circuit with a vibrating screen and returning the
screen oversize to the SAG for primary grinding followed by a ball mill in closed circuit with cvclones
for secondary grinding. No SAG mill testing was done to provide data for sizing the SAG mill. The
Bond rod & ball work indices were used to determine overall grinding circuit power requirements.

The SAG mill power requirements were derived from tvpical feed sizes of 80% passing 102 mm with
a SAG product of 80% passing 459 pm and a autogenous work index was derived from the highest
Bond Rod Mill Work Index (23).

Ball mill power was calculated using the same methodology for the SAG mill power. The highest Bond
ball mill work index for the composite samples was 20.6 kWh/ton. This, together with a p,, of 150 pm.
was used to calculate the power requirements. a power transmission factor of 1.05 was used in
determining the size of the required motor. A grinding circuit operating availability of 92% has been
assumed. The selected motor size was based on available commercial motor sizes.

As 15 the practice at Omai, cyanide and lime are added to the grinding circuit to initiate cvanide
leaching as soon as possible in the process. Leach circuit retention time has not been reduced in the
flowsheet design to provide capacity for future increases in throughput.

As indicated by the testwork, a significant portion of the gold can be recovered by gravity separation
methods. The circuit is modelled on the Omai gravity circuits. A portion of the cyclone underflow is
bled to the gravity circuit. For design purposes. 10% of the cyclone underflow is bled to the gravity
circuit, This feed is first upgraded using Reichert cones to produce a gravity concentrate. The rougher
concentrate 1s then passed through Knelson concentrators to produce a high grade intermediate
concentrate. The Knelson concentrate is cleaned on a Deister table to produce a final concentrate
which can be smelted on site. A gold recovery of 60% from the gravity circuit has been assumed.

A leaching retention time of 24 hours is used in the design criteria. based on a density of 35% solids.
The leach circuit is designed to provide the balance of gold dissolution required for a 87% leach
recovery. Based on testwork sodium cyanide and lime consumptions of (1,75 ke/t and 1.40 ket
respectively have been assumed.

The CIP circuit is designed to recover the dissolved gold from leaching. The CIP circuit is comprised
of five stages with a total retention time of 4.5 hours. Vertical wiped screens (NKM type) are used for
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carbon retention. The carbon gold loading is assumed at 5.0 kg/t which is a conservative figure based
on literature.

Carbon stripping is based on conventional pressure stripping with acid washing of the carbon prior to
stripping. The stripped carbon is reactivated in a rotary kiln and returned to the CIP facilities. Gold
recovery is by electrowinning. with knitted stainless steel mesh cathodes. Washed gold from the
cathodes and gravity concentrate are then smelted with fluxes to produce gold doré bullion bars

4.4 PLANT DESIGN

The Ponce Enriquez process plant is designed to process 13,700 t/d of gold ore in a conventional
circuit consisting of primary crushing. SAG/all mill grinding. gravity recovery of gold. leaching. CIP
adsorption. carbon stripping and reactivation, electrowinning, and smelting. The process plant operates
24 hours per day. 365 days per vear with an operating availability of 92%. and recovers 90% of the
gold in the plant feed.

4.4.1 PRIMARY CRUSHING PLANT

Ore is hauled from the mining areas and is fed to a 42 inch by 70 inch gyvratory crusher fitted with a
260 kW motor. Ore can be fed to the crusher from two sides. A hydraulic rock breaker 1s located next
to the crusher to break any oversize rocks. The crusher is operated with an open side setting of 191
mm and discharges into a discharge pocket. Crushed ore is removed from the discharge pocket with
a 1829 mm wide by 9144 mm long apron feeder. The apron feeder discharges onto a 1218 mm wide
and 500 m long conveyor which feeds the stockpile feed radial stacking convevor.

A dual lift overhead travelling monorail crane is provided for crusher maintenance. Hoist beams are
provided for servicing the apron feeder and the crusher drive. A rotary screw compressor and an air
receiver are provided for the gyratory crusher area. Dust collection is by wet scrubbing.

442 ORE RECLAIM

Crushed ore 15 distributed by the stockpile radial stacker to a 9.900 t live capacity stockpile. Coarse
ore is removed from the stockpile by two 1820 mm wide by 6000 mm long apron feeders which
discharge onto a 1218 mm wide SAG mill feed convevor.

4.4.3 GRINDING CIRCUIT
Coarse ore 15 conveved to a 30 feet diameter by 18 feet long SAG mill for primary grinding. The SAG

mill is driven by a 10.000 HP fixed speed motor. SAG mill discharge flows onto one of two 2.55 m
by 5.13 m horizontal vibrating screen for classification. Screen oversize is conveyed by a 1067 mm
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wide belt conveyors 1o a retractable transfer conveyor which returns the oversize material on the SAG
mill feed conveyor.

Undersize from the vibrating screens is distributed to a cyclone feed pump box feeding one cyclone
cluster for classification. The cyclone feed pump box is fitted with a 385 kW variable speed cyclone
feed pump. The cluster contains sixteen, 20 inch diameter cyclones. Underflow from the cvclone
cluster gravitates to a 20 feet diameter by 27 feet long ball mill for further grinding while the cvclone
overflow flows to trash screens. The ball mill is driven by a 7,500 HP fixed speed motor. A portion
of the cyclone cluster underflow is bled to the gravity separation circuit. Ball mill discharge combines
with SAG mill discharge screen undersize for classification by the cyclone cluster. An onstream particle
size analyzer is provided for process control. An uninstalled cyclone feed pump is provided as a spare.

Sodium cyanide solution and lime slurry are added to the grinding circuit to initiate gold dissolution
at the earliest point in the process.

Two. 120 t bins are provided for the storage of 127 mm and 39 mm diameter gnnding balls. Grinding
balls are discharged from the bins through air operated arc gates into ball buckets. The ball buckets
are hoisted with the grinding area overhead crane and discharge the grinding balls to the grinding mills
through their respective feed chutes.

A dual lift (50¢/10t) overhead travelling monorail crane is provided for grinding maintenance and
handling of grinding balls.

4.44 GRAVITY SEPARATION CIRCUIT

A bleed stream from each cyclone cluster underflow is screened over two sizing screens. Screen
undersize 1s pumped to a feed distributor. The distributor splits the slurry flow to four. 2000 mm
diameter Reichert cones. Reichert cones’ concentrate is pumped to magnetic drum separator. The
separator removes tramp iron from the Reichert cones’ concentrate. The concentrate slurry is then split
between two. 762 mm diameter Knelson concentrators. The concentrators are designed for continuous
concentrate discharge which gravitates to the refinery.

Tailings from the Reichert cones and the Knelson concentrators and the sizing screens oversize
gravitaie to a pump box where they are pumped to the ball mill.

445 CYANIDATION

Cyclone overflow at 35% solids flows is pumped to a leach circuit consisting of eight. mechanicalls
agitated 13.0 m diameter by 16.6 m tanks for leaching providing 24 hours of retention time. Each tank
is fitted with a dual turbine agitator. Cones located under the bottom turbine are used to sparge air into
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each tank. Sodium cyanide solution is added to the first leach tank as required to dissolve the
remaining gold.

44.6 GOLD RECOVERY

Slurry from the leach circuit is contacted with carbon in five. 9.0 m diameter by 11.80 m high
mechanically agitated tanks to recover the residual soluble gold and silver. The circuit has a total
retention time of 4.5 hours. Carbon is advanced counter-current to the slurry flow by vertical recessed
impeller pumps.

Each tank is provided with two. 10 m’ vertical. wiped static screens in order to retain carbon in the
respective tank and to allow slurry to flow to the next tank.

Slurrv discharging from the last tank flows over a 25 m- linear screen for the recovery of fugitive
carbon from the CIP circuit. Afier dewatering. oversize from the screen is pumped back to the CIP
circuit and undersize flows by gravity to the tailings thickener.

Loaded carbon from the first CIP tank is screened and washed on a vibrating screen. Screen undersize
gravitates to the CIP circuit and oversize (washed carbon) flows to a loaded carbon bin.

Loaded carbon 1s pumped to two 1.45 m diameter by 5.80 m overall height acid wash vessels where
it 15 treated with a nitric acid solution 1n order to removed compounds deleterious to the stripping
process. Acid is delivered to the plant in stainless steel carbovs at a strength of 67%. The acid 1s
pumped to a mix tank where it is diluted to 7.5% for use in the strip circuit.

Afier being treated with the acid solution. the carbon is neutralized with a sodium hydroxide solution.
washed with water and pumped to one of two available 1.45 m diameter by 5.80 m high strip vessels
The acid wash vessels and strip vessels each hold 9 t of carbon.

Barren strip solution containing sodium cyanide and sodium hvdroxide is pumped from a storage tank
through heat exchangers to one of two available strip vessels. The hot strip solution elutes the gold
and silver from the carbon and the resultant pregnant solution exits the strip vessel and passes through
ihe heat exchangers where its temperature is reduced below the boiling point and preheats the
mcomung barren strip solution. Pregnant strip solution exiting the heat exchangers flows to a pregnant

Heas for the strip solution is provided by a 1500 kW direct fired boiler working in conjunction with
ihe heat exchangers. The boiler is fuelled by diesel fuel. A water softening system is provided to
generate clean water for the strip circuit make up requirements to minimize scaling and fouling of hear
exchanger surfaces.
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4.4.7 CARBON REACTIVATION

After stripping the carbon is pumped to a carbon storage bin which in turn feeds a diesel fired 1.2 m
diameter by 11.0 m long horizontal carbon reactivation kiln in order to remove organic material from
the carbon. Reactivated carbon is pumped back to the CIP circuit after being screened in order to
remove carbon fines. Carbon fines are bagged for periodic sale to a smelter for recovery of the residual
gold and silver. :

Fresh carbon 1s attritioned in a carbon conditioning tank and then screened with the reactivated carbon
to remove carbon fines. Carbon is delivered in 500 kg tote bags to the plant.

4.48 REFINERY

Solution from the pregnant solution tank is pumped through one of three electrowinning cells where
the eluted gold is recovered unto stainless steel mesh cathodes. Solution from the discharge of the cells
15 pumped to the barren solution tank in the strip circuit.

Electrowon gold is washed from the cathodes then filter pressed and dried prior to smelting. Sludge
from the electrowinning cells is drained and then filter pressed and dried with the electrowon gold.

Knelson concentrate is received into a surge hopper and then passed through a 250 mm diameter by
400 mm magnetic drum separator to remove any remaining tramp iron. After magnetic separation. the
concentrate is passed over a N° 14 Deister concentrating table for final upgrading. Table tailings are
pumped to the gravity circuit tailings pump box while table concentrate is dried.

Dried sludge and table concentrate are mixed with fluxes and charged into a induction furnace. The
induction furmace smelts the fluxed matenal into gold doré bullion and slag. The doré bullion is cast
into bars. stored in a vault and then shipped to a refinery for final processing.

The slag 1s crushed and processed through the grinding circuit.

4.4.9 TAILINGS THICKENING & HANDLING

The residuel slurry from the leach circuit is thickened in a 28 m diameter high-capacity thickener
Thickener overflow is collected in the process water tank where it is combined with reclaim water to
provide water for the plant

The thickener underflow at 50 % solids flows by gravity through a 15 inch HDPE pipe to the tailings
impoundment, almost seven Kilometers north-west of the plant in the plains at the foot of the hills, The
drop in elevation is 480 m. The tailings impoundment is described in the next chapter.
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4.4.10 REAGENTS MIX AND DISTRIBUTION

Lime

Quicklime (Ca0) is added to the grinding circuit for pH control. It is delivered to site in 1 t bags and
dumped into a hopper. Lime is removed from the hopper by a screw conveyor and discharges into a
ball mill slaking system which produces a milk of lime slurry. Lime slurry is stored in an agitated
storage tank and then distributed through a ring main system.

Sodium Cyanide

Sodium cyanide (NaCN) is delivered to the process plant in 1 t bags. It is mixed with water in a
mechanically agitated tank to a solution strength of 25%. The cvanide solution is pumped to a storage
tank and then through a ring main to the grinding and leach circuits,

Flocculant

Flocculant is delivered to the process plant in bags and mixed with water in a packaged flocculant mix
system to a solution strength of 0.5%. Flocculant is pumped from a storage tank by a metering pump
to the thickener. Flocculant is diluted to a solution strength of 0.05% prior to being added to the
thickeners by adding dilution water to an in-line mixer.

Sodium Hyvdroxide
Sodium hydroxide (NaOH) is delivered to the process plant in bags and mixed with water in a
mechanically agitated tank to a solution strength of 20% and pumped to the carbon stripping circuit.

Compressed Air
The following compressed air systems have been provided:

L three. 644 m*/h 810 kPa rotary screw com pressors. air receivers and air dryers for plant air and
instrument air at the process plant site.
° three. 1800 m'/h 350 kPa rotary screw compressors to provide air to the leach tanks.

Diesel Fuel
A 38 m’ capacity diesel fuel storage tank and dispensing pump is provided at the process plant site to
supply the strip solution heater and the carbon reactivation kiln.

4.4.11 WATER SUPPLY

4.5.11.1 FRESH WATER

Fresh Water will be taken from the Tenguel River, a distance of 1.5 kilometres north-east of the plant
site. A small dam will be constructed to enable storage of water to provide a continuous supply to the
site throughout the year. No fresh water is required as make-up water for the plant. since the process
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Wwater requirements are met by the thickener overflow and reclaim water from the tailings pond.
ITherefore fresh water will only be used to satisfy the potable water needs and for fire protection.

A wetwell wall be constructed and two vertical turbine water pumps installed, one operating and one
stand-by. These pumps will supply water through a 100 mm diameter high density polvethviene
pipeline to the fresh water pond. From there it is pumped to the Maintenance. Warehouse and
Administration area Fresh/Fire water storage tank. Water from this tank will be mainly used for the
washing of vehicles.

45.11.2 PROCESS WATER

Process water will be pumped by two pumps. one operating and one standby. The pumps will be
located within a water pump station at the Process Water Pond. The water will be distributed to all
end users through a buried 150 mm diameter high density polyethylene pipeline.

45.11.3 RECLAIM WATER

The quantity required to balance the process water needs will be pumped from the tailings pond. Due
to heavy rainfall in the area and the water contained in the tailings slurry there is a need to discharge
excess water from the tailings pond. In order to minimize this quantity that has to be treated to ensure
water quality in the Tenguel river, reclaim water quantity is maximized.

The reclaim system will include a barge with two vertical pumps (one operating and one on standby ).
Each pump is capable of pumping 600 m*/hr of reclaim water to the booster pump station. The booster
pumps (one operating and one on standby). pump the water back to the plant through a 350 mm
diameter carbon steel pipeline of 6710 m length at a difference in elevation of 480 m. Each pump will
be 1050 kW for a nominal 18 hrs operating per day. The pipeline will be laid on grade within the
tailings pipeline trench.

4.4.12 AUTOMATION

The plant will be controlled by a modern, distributed type control system using a combination of a
DCS interfaced with PLC’s.

Process variables to be controlled. monitored and alarmed are shown on the instrumented flowsheets.
45 PLANT ANCILLARY FACILITIES
Ancillary buildings will be generally fabricated light steel construction. with prefinished sheet metal

cladded exterior walls. Wall insulation will be added where air-conditioning is required. Thev will
generally be single storey construction with treated concrete floors or tiled. according to use. Internal
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walls will be sheeted metal stud partitions. Air conditioned buildings will have double glazed windows
and buildings with natural ventilation will have louvres with mosquito net screens. Acoustic tile ceilings
will be provided in air conditioned buildings. Open ceilings in naturally ventilated buildings will be
used. All roofs will be pitched and clad with prefinished metal roofing. Lockers for change areas will
be single compartment type half lockers. Vanity units will be plastic laminate faced plywood on wood
framing. The buildings will be mosquito proofed and complete with all essential services. plumbing.
drainage and lighting. '

The mine/mill operational area has been divided among two sites. The mine service and administration
site has been separated from the main mill area and is located as a separate site. The following ancillary
facilities are located in this area:

Administration building.

Truck shop and warehouse complex (including mine offices).
Mine dry and miners transfer building.

Security and first aid offices.

Fuel dispensing and fuel storage area.

Mine truck wash bay.

Potable water treatment and distribution plant.

Septic tank and leaching field.

The following ancillary facilities are located in the main mill area:

Mill offices and laboratory.

Mill work shops.

Reagent storage

Potable water treatment and distribution plant.
Septic tank and leaching field.

4.5.1 MILL LABORATORY

Single storey, air conditioned building approximately 20 meters wide by 40 meters long. Floor plan
provides for separate assay and metallurgical laboratories. offices and rooms for survevors and
explorers. Central male and female washrooms accessible by corridor from both laboratories.

4.5.2 REAGENT STORAGE BUILDING

A light structural steel shed. approximately 12 metres wide by 120 metres long. has been allocated for
reagent storage. The shed is open on one side for handling of the reagents by fork lift. A similar shed
12 metres wide by 36 metres long. abutting the reagent storage will be used as a storage for mill rubber
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items and for capital spares. Attached to the reagent storage shed there will be a fenced enclosed area
used as outdoor storage.

453 MILL WORK SHOPS

A building approximately 18 metres wide by 36 metres long. has been allocated for various indoor and
outdoor shops and work areas. This building. as well as the reagent storage building and the mill
laboratory building , will be located adjacent to the mill building

The Fonce Ennguez Project
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5. TAILINGS AND WATER MANAGEMENT

5.1 INTRODUCTION

The tailings. consisting of the leach residues from the CIP facilities. are transported down-hill to the
tailings impoundment by gravity. flowing through a 15" HDPE pipeline.

During the metallurgical test program, no specific tests were done to define the characteristics of the
tailings. Therefore, design criteria are derived based on general assumptions and known characteristics
of tailings at similar operations.

The tailings facilities consist of the tailings impoundment. a quarry to extract the material for dam
building, reclaim water facilities and an effluent treatment plant.

3.2 SITE CHARACTERIZATION

Due to the quite steep topographv of the Papa Grande concession. no suitable area exists to store the
tailings in a safe way. The total amount of tailings over mine life will be 24.5 million tonnes. Therefore
a terrain in the plain area at the foot of the hills was selected. Distance from the plant is 6.7 kilometres
and the drop in elevation 480 m.

This area is now used for banana plantations. The rainfall in this area is high as at Papa grande and
although also evaporation takes place. a net inflow of water has 1o be taken into account. The terrain
is gently sloping towards the north-west (2.6 %). It is assumed that as at Papa Grande. the soil consists
of saprolitic rock that can be compacted to provide an impervious bottom of the tailings impoundment.
meaning minimum site preparation.

For dam construction a quarry is considered. both hard rock and saprolite will be extracted 1o build
the dam, using the saprolite for an impervious core.

5.3 DESIGN CRITERIA

The tailings impoundment has been designed to contain 30 million tonnes of tailings. A ringed dvke
type tailings impoundment is considered the most apropriate. (Table 5.1)
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TABLE 5.1 DESIGN CRITERIA

TAILINGS HANDLING
Tailings flowrate

Tailings pipeline (gravity flow)
flow velocity
pipe diameter

length

Tallings dam
Tailings deposited dry density
Water content of tailings
Total volume tailings end of minelife
Natural slope
Ringed dyke tailings impoundment
inside diameter
putside diameter
height of dam upstream
height of dam downstream
height of starterdam downstream
Tailings pond area
Total impoundment volume
Kargin for rainwater storage
Total dam volume
Starter dam volume
waste rock
saprolite
Starter impoundment volume
Diversion ditch length

1.939
1.547

32

HDPE

2.3

361

14

6,000

1.3

30.0
23,076,923
26

1,250
1,378

2

38

17.5
1,227,185
24 773,790
1,696,867
2625222
645,007
387,004
258 003
5,041,628
1,850

Units

th
m'/h
% solids

m's
mm
inch

3333333333333 3

Comments

assumed same as Pachon
assumed same as Pachon

assumed same as Pachon
assumed same as Pachon

inside 1H:1V outside 2H:1V

assumed 60 %
assumed 40 %

T —

Table 5.1 page 1
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TABLE 5.1 DESIGN CRITERIA
Units Comments
WATER MANAGEMENT
Effiuent freatment
Stage 1; Cyanide destruction HO;
Treatment capacity 158 s
569 mh

N” of tanks 3

tank height 6.2 m

tank diameter 6.2 m aspect ratio H/ID =1
Retention ime 60 min assumed as Gross Rosebell
Stage 2; Metal precipitation Fe;(S0.),
N° of tanks 1

tank height 6.2 m

tank diameter 6.2 m aspect ratio HD =1
Retention time 20 min assumed as Gross Rosebell
Clarifier type Reactor clarifier assumed as Gross Rosebell
Rise rate 1.25| m*im’ assumed as Gross Rosebell
Flocculant addition rate 05| g/m’ assumed as Gross Rosebell
Reclaim water
Plant reclaim water requirements 580 mh
Pumping distance 6,710 m
Difference in elevation 480 m
Steel pipeline diameter 350 mm

flow velocity 1.7 mis

friction losses in pipeline 2,431 W
Pumping power required (24 h operation) 773 kW
Pumping power required (18 h operation) 1,033 kW
Process waler
Process water flow to plant 1,287 m’h

storage pond volume (1 day) 30,899] m

Table 5.1 page 2
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54 WATER BALANCE

For the water balance over the tailings pond, precipitation data from a meteorologic station in Pagua
located 7 km south-west of Ponce Enriguez (15 km south-west of the tailings impoundment) is
considered the most representative. The maximum monthly precipitation data over a ten year period
(1985 - 1994) were used. Evaporation data came from the meteorologic station Tenguel. some ten km
west of the tailings area.

The water in & outflow from the tailings pond considered is the daily design base. that means without
considering the availability of 92 %. This was done because the tailings pond has a big water storage
capacity. The resulting water balance is significant. (Table 5.2)
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5.5 TAILINGS MANAGEMENT

Tailings flow from the plant by gravity through a HDPE pipeline to the tailings impoundment. The
pipeline reaches the impoundment area at the effluent treatment plant where also the offices for the
tailings impoundment and the pumping station for reclaim water are located.

The tailings are led to three impoundment feed points at the center, left and right side of the foot of
the tailings impoundment. The deposited dry density of the tailings is assumed to be 1.3 tUm.

The starter dam will provide enough storage volume for the first year of operation. During the
following years the dam will be raised to increase the volume of the impoundment in order to provide
enough volume for the tailings with a margin for excess water build-up during the rainy season.

56 WATER MANAGEMENT

As demonstrated in the water balance. rainfall greatly exceeds evaporation. Although reclaim water
quantity has been maximized. still a considerable amount of excess water will exist. This has to be
discharged to the Tenguel river.

To ensure water quality in the Tenguel river. the excess water will be treated in an effluent treatment
plant before discharge. This plant has been designed assuming operating 12 hours per day and the
balance was based on a full year cycle. That means that rainwater will build-up during the rainy season
but after a complete vear all excess water will be treated and discharged. The 12 hours operating time
provides a margin in case of storm events and wetter years than considered in the water balance

The effluent treatment plant consists of two treatment phases. with in total four tanks 6.25 m diameter
by 6.25 m high reaction tanks with 22 kW agitators. In the first treatment stage. hyvdrogen peroxide
is added to oxidize and destroy cyanide complexes. In the second treatment stage. ferric sulphate 1s
added to precipitate any heavy metals in solution.

Afier treatment. an anionic flocculant is added to the treated water to promote settling in the
subsequent reactor clarifier. Clarifier overflow is discharged into the Tenguel nver. Clarifier solids are
periodically pumped from the clarifier and discharged into the tailings impoundment.

Any treated water which does not meet discharge specifications will be pumped to tailings pond.

Hvdrogen peroxide (H,0,) is delivered to the effluent treatment plant in 1SO containers at a solution
strength of 70% and is transferred to a dosing tank. Hydrogen peroxide is pumped from the dosing
tank to the cyanide destruction tanks.

The Ponce Enngueaz Project
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Flocculant is delivered to the effluent treatment plant in bags and mixed with water in a packaged
flocculant mix system to a solution strength of 0.5%. Flocculant is pumped from a storage tank by a
metering pump to the reactor-clanfier.

Ferric sulphate (Fe,(SO,);'12H.0) is delivered to the effluent treatment as moist crystals in bags and
mixed with water in a mechanically agitated tank to a solution strength of 14%. The ferric sulphate
solution is pumped from a storage tank to the metal precipitation tanks,

The Fonce Enriquez Project
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6. GENERAL SERVICES AND ADMINISTRATION

The General Services and Administration department (G&A) will provide the essential services
required to support the Ponce Enriquez mine and processing operations. The services offered will
include the general management, accounting. procurement, human resources management and
infrastructure maintenance. In this chapter the G&A department will be briefly described and in the
next chapter the G&A capital and operating costs will be covered.

6.1 MANPOWER AND WORKING SCHEDULE

Workforce requirements and salaries are presented in table 6.1. The salaries are based on our research
of salaries at Ecuadorian operations. The table presents total costs for the mine. i.e. including all
overhead costs such as profit sharing and fringe benefits.

The working schedule will be based on three shifts. that means working 14 days for 12 hours a day and
seven days off. The staff will work on a normal 5 - 2 basis. Several expatriate staff members will work
on an alternative schedule according to their specific task.

Workforce is assumed to come from the nearby city of Machala and/or nearby villages. Expatriate and
national staff will be housed in Machala. Bus firms will take care of the dailv transportation of the
emplovees from the city of Machala and surrounding villages to the mine site.

6.2 SUPPLIES AND SERVICES OPERATING COSTS

Supplies and services are described in more detail as follows:

Access road maintenance:
Maintenance of the access road will be done by a contractor. The total cost is estimated at US%
500,000 per vear.

Travel allowance for Senior Staff:
A provision of US$ 504.600 is placed to cover the cost of expatriate traveling to their respective
countries on a regular schedule.

Building maintenance:
An amount of US$ 150,000 is budgeted to cover the cost of materials used to maintain the
infrastructure buildings on site.

Charitable donations:
Donations and government relations are estimated at US$ 50.000 per year.

The Ponce Enriguez Project
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Communications:
Annual communications costs are estimated at USS 350,000.

Computer software licenses:
Annual software licensing fees are estimated a1 US$ 30.000.

Consulting fees:
A provisional amount of US$ 100,000 per year is budgeted to cover the cost of consulting services
which may be required for special circumstances that cannot presently be defined.

Legal fees:
A provisional amount of US$ 200.000 per year is budgeted to cover the cost of legal services,

Electrical power:
Electrical costs for all services not included in the mine and mill estimates are estimated at US$
400.000.

Environmental monitoring:
An annual amount of US$ 150.000 1s provided for environmental momitoring.

Food and accomodations:

No costs for food and accomodations were considered. since it is assumed that all personnel will live
in the nearby town of Machala or in nearby villages. hence they will bring their lunch with them. Lunch
rooms were considered in the mill and the administration butlding.

Ground transport:
Ground transport from the cities 1o the mine site will be done by a contractor. the costs are estimated
at LIS$ 400.000 per vear.

Courier, postage:
Annual courier and postage charges are estimated at US§ 74,000 for both.

Travel expenses:
A provision of USS 100,000 per year is included to cover travel expenses incurred to attend technical
and management meetings. seminars and conventions.

Housing allowances for expatriates:
A provision of US$ 720.000 is placed to rent and maintain the houses, to pay school fees. etc. for
expatriates living in Machala.

The Ponce Ennguez Project
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Insurance:
Estimated annual insurance costs amount USS 950,000,

Office equipment:
A provision of USS 30,000 per year is allowed for the maintenace and replacement of small office
equipment. such as facsimile machines. binding equipment. etc.

Office supplies:
A provisional amount of US$ 25.000 per vear is allowed to cover the cost of office supplies required
to support department operations

Printing:
A provision of USS 30.000 per year is included for the maintenance of reproduction equipment.

Publications and Periodicals:
A provision of USS 10,000 per vear is allowed for newspapers. technical publications and subcsnptons
for specialized magazines.

Radio repairs:
A provision of US$ 89.617 per year is allowed for radio maintenance.

Recruitment and relocation:
A provision for turnover of 10 people per vear. estimated at USS 10,000 per person. is included under
this category.

Training:

Provisional amounts are included in the G& A costs for safety and operational training. consisting of
training manuals. videos and instruction courses given by outside consultants and specialists. The costs
are estimated at US$ 500,000 durning the first two vears and USS 200,000 for the resting three vears
of operation.

The Pance Ennguez Project
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Ponce Enriquez Project

Table 6.1
Mine Department Employees
Year
|Payroll Personnel Cost 1 2 3 | 4 o o
Unt | Ho. | Mo Ho. | Mo Mo
an |
o Supesintendent = 143,208 | 1] 1 1 1 1
peration Foreman * 50 000 3| 3| 3 3 3
ill & Blasi Foreman * S0, 000 1 1 { 1 1 i
rep 20,000 | | I 3: 3 2 3
raining Foreman * 50,000 1] 1] 1 1| 1
10,000 1 1] 1| 1 1
nance Superyision
lenance Supenniendent * 143 208 1 1 1 | 1
50,000 | 3| 3 3 3 3
30,000 | 3 3 3 3 3
50,000 1 1 1 1 1
raining Foreman * 50,000 1 1 1 1 1
10,000 1 1 1 | ¥ 1
108,202 1] 1 1| 1 1
60,000 2l 2 2| 2 2
00000 2| 2| 2| 2 z
20,000 | i 2| zl ) 2
sislan! Sunveyor 10,000 | 4 4| 4 4 4
10,000 1 1) 1 i 1
|
ogy [
hiaf Geologis! * '!US.EIJEI 1 1} 1 L =1
j 80,000 2 21 2| 2 i
3,000 2 2 2 | z 2
20,000 2 2| z| Fi 2
10,000 1 6| B 6| B
[ 45 45 45 45 | 45
N |
- |
9,480 6 6 g 6
4 800 ‘5! 3 3 3 3
9,480 il 3 1 1 1
Blaster Helpar 4 8O0 z| z 2 i
ruck Diriver 4 800G 1| 1 1 1 1
[Shovel & Loader Operalor 10,800 5 81 5 e 5
heeldozrer Oparator 8,480 3 3 3 3 3
[
ruck Operator 5,480 18 18| 20 15 15
Dozer Cperator 9 480 ] 8| E| 8
| |
eneral Services | [ [
rader Operalor 8,480 -] ] B 6 B
ater Truck Operator o i} o 1] | o
o Operator 8,480 [ B B 6l &
umipeng Oipatator T.200 [ B [ B | [
3,600 & 6 & 68 &
3,600 k| 3 3 3! 3
intenance | | [
wehd Genaral Mechanic B.480° g 8| 5| gl g
weld General Welder B 4BD 3 3 3| 3 3
weld Ebesctrician 10,800 3 3| 3| 3 3
ube Truck Operator 7200/ 3 3| | 3 3
3,800 & & B ] 1
iShop Mechanic §.480 5 8| 8 g 5
wider Machinis! 9480, 3| 3 3 3 3
i 10,800 | 3 3 i 3 3 3
1 abourer 3,600 & g 6 & E
lanitor 3,500 al 3 3 3 3
[Tool Crib Attendan 3,600 | 3 3| 3 | 3 3
Sub-Total 126| 12| 127] 12 12
| 1
Total 170 170 l 16T| 167

172

Tabie 6.1, Page 1
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Ponce Enriquez Project

Table 6.1 (cont'd)

Mill Department Employees
. | i Year B
[Payroll Personnel Cost | e 4 | B
“Unit__| No Ho. | Mo | No. | HNe. |
| [
anagement & administtation '
10,000 1 1 1 1 1
ubtotal 1 1 1 1
ations [ |
ill Operation Supt. 143,208 | 1 | 1 1 i 1
hifl Foreman 50,000 3| 3 3] 3 3
rawning Foreman ® 50,000 1] 1 1 1 1
parator Foreman 30,000 | 3 3 31 3| 3
perator (crushing) 10,800 | 3 3 3] 3| 3
perator (grind / lesch) m.um! B 6| 6| g [}
perators (siripping) 9,430 | 2 2 2| 2z 2
ratos {refinery) 9480 3 3: 3| 3 3
petaled (EaTCES) %480 | k| 3| 3 3 3
bile Equip.Drivet 4 800 3 3 | 3 a [ 3
i0ps. Halper/Labourer 31600 12 12| 12 12 12
Sub total 40 40 i 40 40| a0
intenance [
| maintenance Supt * TO,000 1 1 1 1 1
hanical Eng * 60,000 1 1] 1 1 1
paintenance Planner 50,000 1 1 1 1 1
Draughsiman 20 000 1] 1 1 1 1
frhantenance Foreman 50,000 3| 3 3 3 3
tSenior Tradesman 30,000 1 1 1 1 1
[Senior Tradesman * 30,000 1| 1 1 1 1
prstr. Tecmcian 10,800 3 | 3 3 3 3
[Tradesman B 480 B [ B B 5 6
paini Helpsriiabourer 3,600 12| 12 12 12 12
S ublotal 30 0 0 2 a0
| |
rvices & Metaliurgy [
rael Metalburgst 70,004 | 1 1 1 1 1
nvironmental Eng. * 60,000 1] 1 1] 1 1
tallurgist * 50,000 | 1 1 1] 1 1
talturgst 50,000 | 1 1| 1] 1 1
talturgy Techfutian 20,000 2 2| 2| 2 z
anior 3,600 1 1] 1| 1 [ 1
ubtotal : T 7| T 7 7
Assay lab [ |
IChial Chemis! = 50,000 1 1] 1 1] 1
lassay Lab. Technican 10,800 3 3 3 3| 3
Ascayer 9,480 G [ [ [ B
|Sample Preparabon 4 800 6 B ] L] &
Subtotal ® 16 16 16 16
[Subtotal Mill Department sl 54 94 54 54
1
Table 6.1, Page 2 TE_TVO1.WiKs




N N B N NN NN E NN NN 5N EEEEm

\

K ST

Ponce Enriquez Project

Table 6.1 (cont'd)

G&A Deapartment Employees
| Yaar
Payroll Personnel Cost 1 2 3 4 L1
unit | No. | No. | Me. | No. | Mo
| | |
| [ |
¥y I
wtaft | | '
General Manager * 130,000 1 1 1 1 1
Exoculive Secretany 12,000 - 1 [ i 1) 1
IGeneral Receptionist 8,000 | 1 1| 1 1 1
Ancountant 15,000 2 2| 2 2 z
[FPayroll Clerk B 000 2 : 2 I 21 ] 2
Human Resources Manager 30,000 1] 1 1] 1 1
MHuman Resources Offcer 15,000 2 2 2 2 2
Human Resources Clerk 8,000 21 2 2 2 2
Health and Safety Trainer = 50,000 1 1 1 1 1
Health & Salety Officer 15,000 2 2 2 2 Fd
Murse 15.000 2 2 2 ) 2
ISupply Manager 30,000 1 1 1 1 | 1
ISupply Secretary 8,000 | 1] 1 1| 1| 1
W arehouse Supenisor 15,000 | 3 3 3 3| 3
MV arehouse Clerk 10,000 | 8 8 9] 9 3
[Transporabon Coordinalor 15,000 2 2| 2 i 2 2
mrvices Manager 30,000 1 L 1 1 1
ommunication Engineer * 50,000 2z z 2 2 2
ommunication Tachnician 25 000 dl 2| yl 2 z
etwork Supenisor 25,000 | 2| 2 2| 2| 2
ompuler Technician 15,000! 7 2 2| 2| 2
ecurity Manager * 50,000 1 1 1| 1] 1
ecurity Guard 15,000 15 15 15i 15 15
ub-Total =] ssi BB, BB BB
| I ;
ourly Labour ‘ f | | I
quipment Operator Boool 15, 15 15| 18] 15
Fpertler 6,000 4 4 4| 4 4
lecirician B.000 B G G ] 5]
T beer 5,000 4 4| 4 4 4
anitor 4 000 rdl i 2 2 2
ub-Tetal ‘ 31 Y :1| TR v
|
otal GLa Department 88 B9 B9 B3 B9
| |
[Total Expatriate Employees 32 32 32 32 32

[Total National Employees

321 321 323 318 318]

[Total Employees

353 353 355 350 350]

*: Expatriaie

Table 6.1, Page 3




- . N N N RN R RN NN NN E BN

85
7. ECONOMICAL ANALYSIS

An economical analysis of the project was prepared for the Ponce Enriquez project. on the base of the
different information presented in the chapters before.

7.1 CAPITAL COSTS

Capital costs are summarized in Table 7.1. Detailed capital costs for the mine. mill. tailings dam and
general services and administration are respectively presented in Tables 7.2. 7.3. 7.4 and 7.5. Capial
costs for the electrical and communieations. infrastructures and indirect costs were estimated on the
base of similar installations for the Gross Rosebel Project. which is located in Surinam. in similar
conditions as the Ponce Enriquez project.

The on-going capital costs are presented in Table 7.6 and have been limited. in reason of the short life.
to the on-going construction of the tailings dam and the purchase of some mining eguipment.

Capital cost estimation was executed on the assumption that all specialized equipment imported will
not be subject to any import duties. since similar equipment is not fabricated in Ecuador. Freight costs

to deliver all equipment and material were accounted separately and were accounted as an indirect
COSL.

7.2 OPERATING COSTS

Operating costs were evaluated in detail and are presented in Table 7.7 for the mine operation. Table

7.8 for the processing operations and Table 7.9 for the general services and administration. They can
be summarized as follows:

Mining costs: USS 1.64 per tonne moved
Milling costs: USS 6.37 per tonne milled (13% saprolite / 87% hard rock)
G&A: USS 1.49 per tonne milled

The main economical indicators used in the operating costs estimation are as follows:

Fuel: US$0.29 /1]
Power generated on site: US$ 0.07 / kW-h
Cyanide: US%1.600 / tonne

Qualified national mine or mill operator:  US$10.800 / vear (Company cost)

The Ponce Ennquez Project
Conceptual Pre-Feasibility Study June 1857
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Value added tax was not included in the operating costs. considering the fact that the final product.
gold. will be exported and the value added tax will be subject to reimbursement. The i import duties
for the operating costs were not considered for the same reason stated in the capital costs estimation.

7.3 ECONOMICAL MODEL

A detailed economical mode] was constructed to reflect the economical performance of the project and
15 presented in Table 7.10

The time frame presented in the economical model consist in three vears of pre-production and five
years of operation. The year PP-3 will be used to execute exploration and definition drilling and the

years PP- 2 and PP will be used to construct the project.

During the year PP-3 the following expenses were considered:

Property purchase commitments. US$ 7.870.000
Exploration and definition drilling: US$ 5.000,000
Feasibility study: USS 5,000,000

For the construction of the economical model the split of the initial capital costs was estimated at 40%
and 60% respectively in years PP-2 and PP. Value added tax was considered for the initial capital
costs and was calculated by applving a value added tax factor of 10% on 60% of the initial capital
costs. The value added tax was reimbursed during the first year of production.

Working capital was estimated at US$ 15.000.000 and was considered fully recoverable at the end
of the project.

NSR royalties of respectively 1% and 3% payable to Baybridge and the Ecuadorian government were
reflected in the economical model

Income taxes at a rate of 20% were considered in the economical model. Depreciation was calculated
as stipulated in the Ecuadorian Law at 25% per vear.

The economical parameters of the project can be summarized as follows:

Mining Reserves: 3.156.410 tonnes @ 1.42 g/t Au (Saprolite)
21,335,540 tonnes @ 1.37 g/t Au (Hard Rock)
24.491.950 tonnes @ 1.38 g/t Au total

Total gold produced: 977.459 ounces

The Ponce Enriquez Project
Concaptual Pre-Feasibility Study June 1897
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7.4  SENSITIVITY ANALYSIS
The following sensitivities were studied
i Sensitivity before tax (Cash flow USS 000) il
Favourable { Base case Unfavourable
Discount rate 0% 8% 0% 8% 0% 8%
Gold +/- USS 50/0z | (20.536) | (48.093) (67.454) | (79.647) | (114.372) | (111.201)
Gold +/- US$ 100/0z 26.389 (16,539) | (67.454) | (79.647) | (161.290) | (142.756)
Operating costs +/- (41.810) | (62.736) | (67.454) | (79.647) | (93.098) (96.559)
i 10%
‘ Operating costs +/- (16.166) | (45.825) | (67454) | (79.647) | (118.742) | (113.470)
20%
Capital costs +/- 10% | (51.412) | (65.892) (67.454) | (79.647) (85.495) (93.403)
Capital costs +/-20% | (35.371) (52.136) | (67.454) | (79.647) (99.537) | (107.158)
Gold Grade +/- 10% | (29.919) | (54.404) | (67.454) (79.647) | (104,988) | (104.891)
3% Royalty (35.724) | (71.759) | (67.454) | (79.647) N/A N/A
Elhminated
Reserves 1.5 X the | (6.344) | (49.726) | (67.454) | (79.647) N/A N/A
size of actual
Reserves 2 X the size 54,766 (24.850) | (67.454) | (79.647) (79.647) N/A
of the actual |

The Ponce Enniquez Project

Conceptual Pre-Feasibulity Study

June 1597
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Sensitivity after tax (Cash flow USS 000) =]
Favourable Base case Unfavourable
" Discount rate (% 8% 0% B% 0% 8%
” Gold +/- USS 50/0z (26.695) | (52.798) | (70.840) | (82.234) (114.985) (111.670)
" Gold +/- US$ 100/0z 17.450 (23.362) (70.840) | (82.234) (161.290) (142.736)
Operating costs +/- (46.223) | (66,108) | (70.840) | (82.234) (95.456) (98.360)
10%
Operating costs +/- (21.607) | (49.981) | (70.840) | (82.234) (120.073) (114.487)
"‘l‘___{'].l:l_,.-l;;.
Capital costs +/- 10% | (55.601) | (69.091) (70.840) | (82.234) (86.079) (95.377)
| Capital costs +/-20% | (40.361) | (55.948) | (70.840) (82.234) (101.319) {108.520)
Gold Grade +/- 10% (35.524) (58.685) (70.840) (82.234) (106.156) (105,783
3% Rovalty (39.804) | (74.875) | (70.840) | (82.234) N/A N/A
Eliminated
Reserves 1.5 X the (2.730) (52.312) (70.840) {82.234) N/ A N/A
size of actual
Reserves 2 X the size 42238 (31.060) | (70.840) | (82.234) N/A N/A
of the actual i |
The Ponce Enriquez Project
Concepiual Pre-Feasibility Study June 1957
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Ponce Enriquez Project

Table 7.1
Summary of Capital Cost Estimates
i Total
{US $)
100 General Administration & Services |
101 Software 250,000
Mobde Egquipment | 370,000
Sub-Total , 620,000
I
300 Mining
311 Egupment 19,691,000
330 Software and survey instruments 667,000
320 Open Pt Water Manangement 400,000
350 Wene roads preparation 500,000
370 Explosives Handling Facilites 400_000
Sub-Total 21,658,000
400 Electrical and Communications
420 Genarating plant 17,982 000
430 Sae destribution 651,537
450 Communications 500,000
Sub-Totail 18,133,537
500 Infrastrycture
305 Access road 1o site 500,000
515 On-Sie roads 500,000
340 Sewage Disposal System 150,000
435 Waste Disposal System 35,000
550 Admwnistration Complex 454 000
355 Warehouse Complex & Truck shop 3,406,000
560 Security and first aid building 228,000
565 Fuel Handling 1,376,000
Sub-Total 6,649,000
600 Ore Handiing and Processing
205 General Equipment 1,644 485
£10 Crushers and Ore Handling 3,587 870
£20 Grnding 17,317,828
830 Grawvity recovery 934 850
640 Leaching, CIF, refining 7,213,850
630 Thickening & Tailings handling 3,621,250
880 Reagents Handling & Storage 353,850
E70 Mill Services 455,500
680 Mill Facilties 107,575
680 Laboratory 1,340,450
B828 Mill shops 453,950
Electneal & Communications 2,499 750
Sub-Total 38,532,182
Table 7.1 page 1
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Ponce Enriquez Project

Table 7.1 (Cont'd)

Summary of Capital Cost Estimates (Cont'd)
|
_ Total
| (LSE)
|
800 Tailings and Water Management |
801 Tailings Land Purchase [ 400,000
810 Tailngs Disposal Pipeling 1,324,600
820 Tailings Dam 2415523
830 Tailings Distribution | 86 250
8B40 Water Reclaim | 1,870,875
B850 Fresh Water 438 500
835 Fotable Water 348 500
B58 Fire Protection 330,975
880 Process Water 838 600
870 Drainage Pond 100,925
BE0 Effluent Water Treatrment 2634950] -
Sub-Total 10,867,698
800 Indirects
810 Construction Building Facilities ' R0, 000
920 Aggregate Plamt [ 701,000
930 Conecreta Plant 53,000
840 Equipment and Tools 6,607,000
845 Service Personel / Equipt. | Maint 870,000
950 Freight 7,125,000
235 Engineering [ 3,713,000
950 PCM 6,161,000
970 Personal R&E and Transportation [ £ 570,000
875 Temporary Power Generation 500,000
980 Frst Fill [ 1,000,000
280 Land purchase 3,000,000
892 Permits 500 000
997 Owner's costs 3,000,000
898 Vendor Representatives | 350,000
Sub-Total : 41,030,000
Sub-Total 139,490,427
Contingenc 15.00% | 20,923,564
Total | 160,473,991
Table 7 1 page 2 T7_1WD1 . WK




Ponce Enriquez Project
Table 7.2

Capital Costs Mine Department
1l R __Tear i = s
PP 1 ~ 3 4 5 Total
[
Mg W00 Mo (B0 Me (% DO | Mo (2003) Na (5 000} (%000
Major Equipment |
Acquisition | | i
Tt Q005 | |
Onit 150 mm TER| 2 1578 o o -;l (1] o 1,578
(Secongary drll aitrack 524 1 = ] a o a 0 o 526
[Shereel 15 m 2 i 2300 o o o o o] 2.200
[Seare buckst 1351 1 135 | o| o i 0 o 138
Loader 11 m3 1,130 1 1,130 | 0 o) [+] a: o 1,130
WWhesidarer 430 hp SET 1 Lo ol o o | 0 ] 7
[Truck 77 1 Gy rd &g ] 1 44 o ¥ 0 T.HTD
[Bulidozer DG 578 3 1,738 | o v} o 1} o 1,736
Srader 275 hy a0 2 941 | 0| o) 0| 0 o 841
i aner truck TH k D& 1 By | o] [« %) O i o pas
FSub-Total 16 Ba# o! pas .:;i o ] 17872
Total 16 GEE o S84 | o 0 0 1T ET2
T poratan 000 ol | o of 0 0 0
Total Majer Equipment 16,588 o S84 1] o o 11672
IService Equipment | [ [
Bcquisition Cowt 1000%) | | !
[Backhoe 7 m3 27| 2 453 o o @ o 0 453
Front-end-losder 4m3 w7 o o o o @] o i) o
orane B 424 1 424 o o o o] t 424
Forkim & 1 gl 1 B 5] o o o a La
JErriosre Truck 135 2 I 3 i o o 1} 2T
Ly thack &7 ] e a i} o o [+] o o
F el fruck 120 1 20 ] o i g 1, ] 120
Lube truck -7 2 333 | (1] o o i) 4] Ax3
blainlenance truch L ] o o Li}] i} o o Q o
[Tire marmpulator 381 1 381 ol ol o o o -3
Low bed 501 18] 1 181 ] g a| o! ] 181
o bt 200t soz| o o o o o 0 o 0
P bus el 2 158 o i i o [ 156
Pickup fruck 21| 18 314 o| o| & 15| 5 sl 5 O 617
Lighiing tower 21| & 124 | o o o| ol o 124
[Mobile welding mackine 12 - 24 o (w} L [+] o 24
obsie compressar 52 2 104 o o o | s, & 104
Diesel potalie pump 15 a a5 o o 4] g 2 4%
1 Sub-Togal 3003 | a o 108 1058 L] 37T

Table 7.2 Page 1
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Ponce Enriquez Project
Table 7.2 (cont'd)

Capital Costs Mine Department

| i Year —
1
Pp 1 2 = S| 4 5 Total
Mo (000} [Ne (D00} (No (5000} Mo ([S000) Mo (5000 | (¥ 0O
|
software’s and Survey Instruments | | [
Cost {DOOS) | i
Mine engneering soffware's 250 250 o o ad i o o} =0
Survey GRS systern 17 17 0| o o oy o "
Frevenive mamtenance 300 300 | | o
Total Software's and Survey Instruments BET BET o ol o o o EET
| |
1 B
Water Management i
Channets and Dams 400 il 0 a| a| i 450 |
[Sub-Totad 400 ] o o ol i} 400
Tl Water Management 400 ' 0 : 0 : o [ o a0
| | |
|Mine Roads Preparation [ |
Wing moads preparahon 500 o o o o o 550
Total Mine Roads Preparabon =00 o o i] 4] 1] 500
Powder Magazines Preparation ( { [
I |
Powder Magazings Preparabon 407 o [u] L] (4} 4] E
[Total Powder Magazines Preparanan L] o o 0 o o ol
Pre-Stripping
| |
[Pre-stnpmng o| =} a o 4] @ 0
Total Pre-Stripping ] o Q o | a 1} Q

DENET

Table T 2 Page ]




Ponce Enriquez Project
Table 7.2 (cont'd)

Capital Costs Mine Department

Year

3

L(:apitn! Costs Summary ‘ i
Major Equipment 16,588 o oo o
3.003 | o 0| 105 |
867 | g 0 o
400 o a| o
500 0 o} o]
400 o ol ol
o 0 ol 0
| i
h.twi a 84 | 105
| |
|
o Tabie 7 2 Page 3




Table 7.3

PONCE ENRIQUEZ PROJECT

TOTAL excludes freight. nsurance & duties

CAPITAL COST ESTIMATE PROCESS PLANT

code Description Equipment Cost Materials Manhours | $imh mh cost TQ_?AL
GENERAL
601
3100 Excavation Backfil & Drainage $0 $15.000 45 000 $4.50 $202,500 $217.500
2700 Mechanical Eguipmant
Skid Loader $35.000 $0 o $4.50 30 $35.000
Bull Dozer 0-10 - 5258 HP $7B0, 265 50 ] $4.50 30 $760.265
Forkdift (54) $26,000 30 0 $4.50 50 $26.000
Loades 980 F $221,000 30 o 3450 $0 $221 000
Boom Truck $135000 $0 0 $4.50 30 §135,000
Elevated Platform lift , $35 000 50 o $4.50 50 535,000
Pickup Defendar 34 ton (dx) $152 000 30 1] $4.50 30 5152 000
Pickup Toyota Hi-Lux {3x) $52.700 30 [ $4.50 530 362,700 ==
Total General $1.425 562 $15.000 35202500 31,644 485
CRUSHING £ ORE HANDLING
E10
3100 |E=cavation Baekfill & Drainage 0 $540,000 5,000 $4.50 $22,500 §562 500
3200 [Concrete 50 $920,000 102,000 | $4.50 $455 000 $1,379.000
3300 Structure 30 3756000 15,000 $4.50 $67.500 $823,500
3400 Electrcal & Instrumentation 30 3266 500 24,000 54.50 $108,000 $374 500
3500 eating, Ventilation & Air Cenditioning 3500 30 100 ' | $4.50 3450 $950
(3600 Fiping 30 $53,300 ] 450 50 $53,300
3700 Maechanical Eguipment
Frimary Gyratory Crusher 42°x70° %755.000 30 22,400 54.50 5100,800 $B55 800
Rock Breaker $240,000 0 320 $4.50 $1,440 3241 440
Electromagnet - Bel Feeder Discharge $25,000 50 100 $4.50 $450 $25 450
Qre Pocket Discharge Belt Feedor $380,000 $0 2,400 $4.50 §10.800 3370800
Instrument Air Dryar $26.500 $0 Ba $4.50 $280 $26 850
Gyratory Crusher Area Wet Scrubber $25.000 %0 B0 $4.50 $2.700 $27.700
Crusher Area Dust Slurry Pump $8.000 $0 50 $4.50 3405 35,405
I 7.5 t Monorail Heigt Crusher Matsr 522 000 0 90 34.50 3405 $22.405
Belt Scale Crusher Discharge Conveyor 511,500 50 &0 $4.50 $270 $11.770
Transfer Conveyor 1200 mm x 700 m $1,000,000 $0 25,000 $4.50 $112,500 $1.112 500
Calibration Chain Hoist 322, 000 30 S0 54 50 $405 $22.405
Ajr Compressor & Recaiver $35,000 1] 540 $4.50 $2.430 $37.430
Sump Pump $10,000 50 B0 $4.50 $360 310,350
Discharge Feeder Fead Chite Liner 75,000 0 800 $4.50 $3,800 575 600
[hscharge Feeder Discharge Chute $30,000 30 200 $4.50 $3500 330,900
Elactromagnet Trash Chute $15,000 50 200 $4.50 3500 $15 900
Trash Bin 35.000 $0 10 $4.50 345 $5.045
3500 Architesture 50 526,650 o $4.50 50 $26.650
Total Crushing & Ore Handiing §2 665,000 $26.650 3886, 220 33 587 870
|
J |
' Table 7.2 page 1
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Table 7.3 (cont'd)

PONCE ENRIQUEZ PROJECT

TOTAL excludes freight, insurance & duties

J
CAPITAL COST ESTIMATE PROCESS PLANT
code Description | Equipment Cost Materials Manhours | $/'mh mh cost TOTA
GRINDING i
B20
3100 Excavation Backfill & Drainage $0 $17,700 ] $4.50 30 $17.700
3200 oncrate $0 $800_000 108,000 | $4.50 3486 000 $1,286.000
3300 Structure $0 $900, 000 35,000 $4.50 $157 500 $1.057 500
3400 Electrical & Instrumentation $0 $1,.220,330 30,000 $4.50 $135,000 $1,355 330
3500 Heating, Ventilation & A Conditishing 32,000 30 250 3450 31125 $3.125
3500 Piping $0 $732.188 40,000 $4.50 $180,000 $912, 188
3700 Mechanical Equipment
Stockpile Discharge Collar $30,500 50 BOD $4.50 $3,600 $34,100
Reclaim Apron Feeder 1.8 mx6 m (2x) $308.000 30 1,500 $4.50 $6.750 5314, 750
Reclaim Tunmel Area Wet Dust Collectar $50,000 50 1,200 $4 50 $5.400 $55.400
Reclaim Tunnel Sump Pump $7.500 30 160 34 50 $720 $8.220
Reciaim Feeder Hoist $35,000 50 120 $4.50 $540 335,540
SAG Mill Fead Conveyor 1000 mm 3450,000 30 6,300 $4.50 $28,350 $478.350
SAG Mill Statronary Feed Chute 540,000 $0 500 3450 $2.250 $42.250
SAG Mill 30rx 18 10,000 HP 55,147 000 50 25,000 3450 $112,500 $5,255 500
SAG Mill Liner Jib Crane $24 000 30 o 3450 3315 524315
SAG Mill Crane 3365,000 50 700 54 .50 $3.150 5368150
SAG Mill Liner Handlar $250,000 50 400 $4.50 51,800 $251 800
SAG Mill Screen Feed Chute 528750 $0 200 3450 5900 325,650
SAG Mill Discharge Screen $136,000 30 1.200 3450 $5.400 3141 400
SAG Mill Discharge Pump Box 335,000 30 100 $4 50 3450 $35.450
Ball Fead Bin - SAG Mill 334,500 30 400 $4.50 $1.800 $36.300
Ball Mill 200 x 2T 7500 HP 34,237 000 30 25,000 $4.50 112,500 34,345 500
Ball Mill Liner Jib Cranea $24,000 50 50 $4.50 5405 $24 405
Ball Mill Crane $240,000 50 500 $4.50 32,700 $242 700
Ball Mill Cyclone Cluster 5205000 50 500 %450 $2.250 3207250
Cyclone Cluster Feed Pump $150,000 30 250 $450 $1.125 $151.125
Cyclone Feed Pump Box $25.000 50 100 $4.50 3450 $25 450
Ball Fesd Bin - Ball Mil $34,500 0 400 34 50 $1,800 $36 300
Belt Scale Conveyaor $16.000 0 140 $4.50 1630 $16,630
Hydraulic Inching Drive $173,000 50 200 $4.50 5900 $173,900
Grinding Sump Pump (2x) $28,000 50 150 $4.50 $720 $28,720 I
Discharge Chute Conveyor (3x) $27.500 30 300 $4.50 $1,350 $28 850
Grnding Ball Bucket (3x) $8E,250 50 E00 $4.50 $2.700 358950
Tote Bin (3x) $13.500 30 160 $4.50 3720 314,520
LHa00 A rchitectura 30 3115000 15,000 +4.50 367,500 $182500
Total Grinding 312,203,300 $3.785.228 $1,328 300 317317 828
GRAVITY RECOVERY
630
3100 xcavation, Backfill & Drainage 10 $10.000 GO0 $4.50 32,700 $12.700
3400 lectrical & Imstrumentation 30 378,000 5,500 450 $24.750 $102.750
3600 Fiping 30 $2,500 200 $4.50 %300 $3.400
3700 Mechanical Equipment $T780,000 50 8.000 $4 50 $38,000 $5816,000
otal Gravity Recovery $780,000 $00.500 $64,350 $934 &850
LEACHING, CIF X REFINING
&40
3100 xcavation Backfil & Drainage 30 30 500 $4.50 $2.250 $2.250
3200 Concrefe 1] $125,000 17,000 $4.50 $76.500 $201.500
(3300 Structufe 50 $455 000 35,000 $4 .50 $157.500 $E22 500
3400 lsctrical & Instrumantation 0 $387 500 28,000 $4.50 $126,000 $513 500
3500 ating, Ventilation & Air Conditioning 30 $2.000 BOO 3450 $3,500 35 500
3500 iping $0 $850,000 50,000 3450 3225000 $1.075.000
3700 Mechanical Equipment $3.B75,000 $0 155,000 | $4.50 $697 500 $4 572 500
SB00 rchitecture 0 $140 000 18 000 34 50 381,000 3221.000
otal Leaching, CIF & Refining 53,875,000 51,969,500 $1,369,350 STa3es

Table 7.3 page 2
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Table 7.3 (cont'd)

PONCE ENRIQUEZ PROJECT

TOTAL excludes freight, insurance & dusies

CAPITAL COST ESTIMATE PROCESS PLANT
code Description Equipment Cost Materials Manhours | $imh mh cost TOTAL
THICKENING £ TAILINGS HANDLING
650
3100 Excavation, Backfill & Dreinage 30 §5.000 1.500 34.50 6,750 $11.750
3200 Concrete 0 $110,000 17.500 $4.50 FTETS0 3183, 750
3300 Structure $0 $150,000 15,000 $4.50 367 500 3217500
3404 Electrical & Instrumentation 50 $500,000 20,000 $4.50 350,000 $590,000
3800 Piping $0 330,000 500 $4.50 $2,250 332250
3700 Mechanical Equipment $2 500,000 $0 18,000 $4.50 $81,000 $£2 581 000
otal Thickening & Tailings Handling $2.500,000 795,000 $326,250 $3.621.250
REAGENTS HANDLING & STORAGE
EGO
3400 Electrical & Instrumentation 30 $E5,000 4 000 34 50 §$15.000 583 000
3600 Fiping 30 55,000 1,000 $4.50 $4.500 $5.500
3700 Machanical Equipment $250,000 50 2,000 §4.50 55,000 $253 000
3800 |Are hitecture $0 $1.000 300 $4.50 31,350 $2.350
Total Reagents H-llld'llnl'lg & 51ﬁ¢rlg! $250 000 371,000 $32 850 $353 850
LL SERVICES
670
3400 Electrical & Instrumentaton 30 575,000 3,500 $4.50 $15,750 390,750
3600 Piping 50 $10.000 2.500 $4.50 $11.250 $21.250
3700 echanical Equipment $330,000 30 2,500 $4.50 - $11.250 $341.250
3800 Archiecture 0 51,000 500 $4.50 $2.250 $3.250
[Total Mill Services $330,000 $85,000 $40,500 $455 500
MILL FACILITIES
580
3500 eating, Ventlation & A Cenditioning 50 $2.500 1,000 $4.50 $4 500 $7.000
3700 Mechanical Equipment $50,000 50 2,000 $4.50 $9.000 $59,000
3800 Architecture 30 540,000 350 34.50 $1.875 $41.575
otal Mill Facilites $50.000 542 500 315,075 $107 575
MILL [ ABORATORY
13
200 Concrete j0 $75.000 7.000 $4.50 $31.500 $106,500
3300 Structure $0 175,000 4000 $4.50 F18.000 $53 000
3400 Inctrical & Instrumentation 30 580,000 2,000 $4.50 55,000 285 000
3500 Heating, Ventilation & Air Conditioning 50 35,000 3,500 $4.50 $15,750 §50.750
3500 Piping 50 515,000 2000 | $450 $9.000 324,000
370D Mechanical Equipment $B00. 000 30 5,200 34.50 323,400 5823 400
3800 JArchitecture 50 §125.000 E.400 5450 528 800 $153 800
Total Mill Laboratory $800, 000 3405, 000 $135 450 $1,340 450
MILL SHOPS
588
(3200 Concrate 30 $65,000 £.500 $4.50 $28,250 $94.250
3300 Structure 30 $120,000 E.500 $4.50 $29.250 $148.250
3400 Electrical & Instrumentation 30 $50.000 2.500 54 50 $11.250 $E1.250
[A500 Heating, Ventilation & Air Conditioning $0 $7.500 1.000 $4.50 §4.500 $12.000
3700 Mechanical Equipment $35.000 o 5,200 $4.50 $23 400 $5E 400
3800 LArchitecturs $0 $50.000 6,400 $4.50 328500 $78 BOO
Total Mill Laboratory $35,000 $292 500 $126.450 453 850
\ELECTRICAL / CONTROL ROOM
650
3400 Electrical & Instrum entation $2,000,000 $200.000 30,000 $4.50 $135,000 $2 335 Doo
3500 Heating, Ventilation & A Conditioning 50 $£100.000 31,500 $450 $15.750 $115.750
3600 Piping $0 340,000 2000 | 3450 $9.000 $45 000
Total Electrical | Controd Room 52,000,000 $340 000 3158, 750 52 4599 TS0
TOTAL PROCESS PLANT 526,815,269 37,918,878 [ 54,698,045 539,532 192
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PONCE ENRIQUEZ PROJECT

Table 7.4 {cont'd)

TOTAL gxcludes freight. insurance & duties

CAPITAL COST ESTIMATE TAILINGS & WATER MANAGEMENT
code Description Equipment Cost Materials Manhours | $/imh mh cost TOTAL
FIRE PROTECTION
B5a
3200 Concrete 50 52,000 250 $4.50 51,125 $3.125
3300 Structure 30 $1.500 100 $4.50 £450 $1.850
400 Electrical & Instrumentation 30 $12 500 300 $4.50 $1.350 $13.850
3600 Piping $0 $185.000 6,000 $4.50 $27.000 $212 000
3700 Mechanical Equipmant $105,000 $0 1,000 $4.50 4,500 $109.500
3800 lArchitecture 50 $2 000 1,900 $4.50 $8.550 $10,550
Total fire protection $105,000 $203 000 542 875 33850575
PROCESS WATER
BED
(3100 Excavation,Backfill & Drainage 0 $10,000 18000 %450 %$81,000 $91.000
2200 Concrete 50 $5,000 2,500 3450 311250 $16250
3300 Structure 50 $35.000 500 $450 $2.250 $37.250
3400 Electrical & Instrumeantation $0 $190,000 3,000 5450 $13,500 $203 500
3600 Fiping 30 $160,000 5,800 $450 $26,100 $185.100
3700 Mechanical Equipmernt $250,000 30 8,500 $4.50 $38 250 $298 250
3800 chitecture 50 $2.000 500 54,50 $2.250 $4.250
[Total Process Water 3260 000 3402000 $174 600 $E36 600
DRAINAGE POND
870
3100 xcavation Backfill & Drainage $0 $10.000 8,000 $4.50 $36,000 $46.000
3400 Electrical & Instrumentation 50 325,000 1,000 $4.50 34,500 $29.500
3600 Piping 30 $2.500 300 $4.50 $1.350 §3.850
3700 Mechanical Equipment $.20,000 30 350 $4.50 $1.575 $21575
‘otal Drainage Pond 520,000 337 500 $43.425 $100.925
EFFLUENT WATER TREATMENT
280
3100 [Excavation Backdill & Drainage 30 35,000 2,000 $4.50 $5,000 $14,000
3200 Concrete 50 $125.000 17,000 $4.50 376500 5201 500
3300 Structure 50 $105,000 10,000 $450 £45,000 5150000
3400 Electrical & Instrumentation $0 $175,000 B EOD $4.50 $38,700 $213,700
3600 Piping 30 $1.000 000 32,000 5450 $144 000 $1,144 000
3700 Mecharnical Equipment $800,000 50 32.000 $4.50 $144.000 5544 000
3800 chitecture $0 §12.000 3500 3450 %15, 750 $27.750
otal Effiuent Water Treatment 3500000 31,422,000 $472 550 $2.654 050
TOTAL TAILINGS & WATER 52 645,000 54,083,100 $3,739,598 $10,867, 698
TREATMENT

Table 7 4 page 2
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Ponce Enriquez Project
Table 7.7

Operating Costs Mine Department

R = Tear . = Emaas
1 2 i 3 4 I 5 . Total
[Tonnes sapralite ore mined (D00) 1,000 1.000 1000 15-5 o 2156
[Tonnes hard rock ore mered {000) 4,000 | 4.000 | 4.000 4 f4q | 4492 | 21,336
| | |
[Tonnes saprolibe waste mined (000) 1434 | S43| 2,082 o o 4,065
Tonnes hard rock wasle maned (000) 1,528 | 2,190 2.100 2.088 2754 10,281
[Total matenal moved (D00) T_Qﬁ]i T.743 9,182 7088 5 886 38,842
[Tonnes biasted (D00} 5529 6,190 6. 700 6911 5,885 31,616
B | |
Drilling [ [
| |
eterminatien of the drills & gross hours [ [
niis 150 mm | |
erformance drill {000 tonneslyear) 275 2,759 2759 2.75% 2759
nits required [Cakculahons) 200 224 2.2 2 5T 250
rills on ste 2 2| 2 2| 2|
ioss operating hours ! unit 5355 5355 | 5355 5355 5 355
Tolal gross operahng hours requeted 1o rar 12075} 11.839 13415 1.3 165 681 355
ondary dnls aitrack
ils on sde i 1 1 1 ! 1
oS aperaling hours £ unit e & 000 4 0 o 000 & 00D 4 00 4 00 20000
perating Perscnnel - 3 |
Dinfier {LISS) S Gaml, & 56 650 56,850 56880 & 56 gag 56 880 284 400
Dwtlipr second [LISS) Saimry e dpon 3 14 400 14,401 14400 3 14 400 14 400 72000
rating CoslE | |
Cinits 311 mm | |
Supply cost (USS) Oprowson 348573 300,259 384550 435 734 434,136 1,993252
[secondary drills 130 mm 5 B |
ISupply cost (USE] ‘O costGOH 1000 40 000 40,000 40 000 40,000 40,000 200,000
Maintenance Personnel : | i
Fro-rata from maintenance personnel (LSS) AT IT.ET2 IT BT 37 872 IT BT | 185 360
pMaintenance Cosls
Diills 150 mim | | |
Fuel [LISE) 1D eealiGO s 20126 235258 | 231,814 762 B5E 261,705 1,201,570
Spane pans (USE) 1D cosTale = 278,212 311,484 306,927 T ITe 346504 1,530,905
Secondary dnils _ = N
Fuel (LISE) op esstioos [ 32,000 32000 32,000 32000 32.000 TH0,000
Spare parts (LS%) |Dp comAGo- 10.00; 40,000 40,000 40,000 40000 40000 200,000
Total Drilling (USS) 1,058,062 1,158,151 1,944,443 | 1,267,333 1,263,498 5897 487
USSMonne blasted | 0.1481 0187 | 0.188 0B | 0,183 i kk]
LS$tonne maved ' 0.133 0.1%0 | 0.125 | 0178 0,183 oTrn
| |
]
|
T7_Tw Wi

D&M OmT
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Ponce Enriquez Project
Table 7.7 (cont'd)

. -

l Operating Costs Mine Department
pi
1 2 | 3 4 i 5 Total
[Tonnes saprolite oo maned (000} 1.000 1,000 | 1,00 156 | [u] 3158
ITonnes hand roc ore mined {000 4 D00 4,000 | 4. 00 4844 | 4,432 21,336
|
Tonnes saprolibe wasle mensd (D00) 1434 a53 7 082 ] [} 4 06§
[Tonnes hard rock waste mined (000} 1.529 2180 2100 2058 | £.-354 10,281
Total matessal mowved [000) 7953 7,742 9 142 7.068 | & 885 | 38,842
l Tonnes blasted (DO0) 5529 6,190 5100 6911 £ g8e 31616
l |Blasting |
- ioperating Costs
IDperating Personnal = i
[Blaster (USS) e sann) 1 F480, 1 S4B0 [ T 9480 1 G480 1 9,480 4T, 400
Blaster helper [LSS) et o ___4m0 2 5600 2 9800| 2 8600 2 a600| 2 9,600 48,000
[Truck dmeers (USE) e g0, T aao0| 1 4800 1 4 8O0 ! 4800 1 4 800 24,000
iiasting product [LISE) Beiome 0268 1470638 1,546 563 l 1627 494 1838 448 1.831.708 8,409 530
Maintenance Personnel
Pro-rata Mom mainienance persanne (LSS 1B 538 18 936 1B 838 18 2356 18, 536 54 £330
Total Blasting (USS) | 1,511,514 1,680,399 1,565,310 1,881,264 1,874,524 8,624,010
|
I USSitonne blasted 0.274 0272 0,273 | 02T 0.272 0273
N US$tonne moved R L] 0.218 0.181 0,266 0272 D.232

- . . -
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Ponce Enriquez Project
Table 7.7 (cont'd)

Operating Costs Mine Department
e — - - ———— - _— -.td'- - — I —
1 2 3 4 5 Total
Tannes saprolite are muned (00) 1.000 1.000 1000 1568 il 3156
Tomnes hard rock ofe mined {000) 4 D00 4,000 | 4 000 4 G4d 44582 21,336
[Tonnes saproite waste mined (D00 T 434 553 2082 a o 4 055
Tonnes hand rock waste maned (000 1,529 2150 2100 2.068 2394 10281
Total matenial moved {000) 7,963 | 7,43 5182 7.058 6.586 38 847
Tonnes blasted (000) [ 5529 6.150 | 6.100 6,511 | 6,866 31.616
ILoading (Rehandling included)
[Determination of the quantity of shovels required l
[Shovel 15 m3
Performance shove! (D00 tonnesiyear] 4. 000 A OO 4 000 4 000 4 000
Eshiovels required (AumBer oF units) 1 99| 164 230 1771 172
fShoveds) on sfe (number of unns) = | 1 1 1 1
flross hours reguired [ i G000 | 6000 6,000 | & 000 5,000 | & 000 30,000
Loaders 11 m3 |
Tannage left for iaaders (000 3963 | 3743 5182 3068 2 BBE 18 842
Percormance ioaders (000 fonnesfyear) 3,500 | 3,500 3.500 3500 3,500
jLoaders required (number of unma) 113} 1.07 1 48 0848 08z
Loaders on side {number of units) - = T 1 ) 1 1
foross hours meqained GOHAEr & 000 | & 794 E 41 i"! 8,883 5259 4 348 32 300
Henanding for bad westhes (hours) i [+ o ol o o
Toital Ioader hours 6,794 G 41T LR.L5 5259 4 548 32,300
e doger 450 hp . 1| 1 1 i 1
IGross heurs reguired GOHiyew 5.0 5000 5.000 5000 5,000 5000 25 oop
|
Operating Personnel > J |
Fehovel & lcader operatars (USS)  Sergnear 800 5 G000 & S4000 8 54000 5 54,000 54 000 270 000
[Mheed dozer (UISS) Sedaryhoeur Babo| 3 2B440| 3 28440| 3 28440 2 28 440 28 440 142 200
[Cperating Costs
Loader 11 m3 e, L
Tires (LSS} OF coREOH 2296 162 817 153,770 2128758 126 006 118 565 Trd 0T
Wheel dozer 450 ng S 1 [
[Tres (LISS) 108 et 1223] E1.110 £1,110] 61,110 61,110 61,110 305 552
1
intenance Personne! [
Pro-rata from mamienance personne 04 BB | 54 68O 54 580 24 BB 4 BAD 473 400
Maintenance Costs | |
Shoved 15 m3 e A
Fues (LISE) Sr casoH 3| 150 265 190, 265 | 190,265 190, 269 180 768
Spare pars (LISS) Te testiln 53 53 M3 563 63563 | SE3 563 363,563 553 863 28T B4
fLoader 11 m3 _
Fuel (USS) [0 cosfGaH 73 48] 159,581 | 150,724 208 658 123,530 116 220 T8 T3t
Spate pars (LISE) Do oGO S 646 892 611,044 545 817 500.635 71164 1O7ES4T
Wiheel dozer450hp 0T 3 |
IFuel (USE) B cowon_ e, 81,200 B1.200 | £1,200 81,200 81200 406,000
[Spare parts (LISS) Op cofGon na) 17,150 | 17,150 | 17,150 17150 117150 585 T50
Total Loading (US§) | 2,155 841 l 2,105,850 2 45T 857 1,540 821 1,896 365 8,609 460
|
USstonne moved 0271 0.272 | D_Z68 0.275 0.275 0247
]
T Table 7 7, Page 3 TT_TWD1 Wicd




Ponce Enriquez Project
Table 7.7 (cont'd)

Operating Costs Mine Department
S — - — TPHI b T —_— -
1 2 | 3 4 5 Total
Tonnes saprofite ore mined (000] 1 000 1 -{}D{:‘i 1 (W 156 g 3,156
onnes. hard rock one mined (000) £ 000 4000 4,000 £ 244 4 487 21,336
Tonnes saprolile waste mirned (000) T 434 553' 2.082 o ] 4059
[Tonnes hard rock wasle mined (DO00) 1,529 2180 | 2 100 2 O6H 2 354 10.281
Total material moved (000) T.9E3| TTaY 9782 7 088 5 856 38 542
|
Tonnes tlasted (000] 5509 5 150 6100 6911 6,886 31616
[ [
Hauling (Rehandling included) i !
| |
[Tingek 771 |
O required (from truck simadater) 42000 #2,000 | 48 000 36,000 35 000 204 D00
[Trucks requared (Lnis) GOemw o E&4| 645 765 588 574
[Trucks on sie (units) T T | & ]
[Truck-hours nehandling (Bad weather) il | a| n.'! o a a
Total hours 42 000 42 000 | A8 000 36000 36 000 204 000
Buliaazers D3 . < 3| K| 3 3 3
IGoss hours reguined [ 5004, 15000 | 15 000 15,000 | 15 000 15,000 75,000
Foperating Personnel ! |
(Truck operators (LSS) Samres sand, 18 158218 18 169,218 | 20 193,357 | 15 145,044 [ 15 145 04 821,515
IDarer operators (LISS) pr—— 160 8 TRE22| & 12832 i ] T2a2| @ 12522 8 T2 22 362 610
Ioperating Costs |
[Track 77 & | 1
Tires [USE) N I 743354 | 743,354 | 849 548 637161 37,161 3610578
PMaintenance Personnel 5
jFro-rata froem maintenance personne P rd 27232 | 27232 727232 22T 352 1136160
ance CoEtE | |
uch 77 1 i L |
uel (LSS Du comdTH 21 45| o0t 320 | o0 320 1,030 D80 772 560 | 772560 £ 37T B0
e parts (LISE) ‘Op eosGOH 1853 778168 | 778160 BAG, 335 BET,001 | BET.001 | FTTRET
wttoozer DG | : | [
ue! [LISS) e caGon 17 190,513 190,913 180,813 | 190,913 150 813 G54 564
pare parts (LSS Op cosGoH = 330,158 330,158 330,158 | 330 155 330 154 1 650 792
otal Hauling (USS) 3,412,885 3412885 3,782,180 | 3,042 591 3,042,591 16,604,133
S&tonne moved 0479 E.M'[J- 0412 | 0430 0.447 0.430
|
|
OEr10egT Tasie 7 7 Page & T7_7VO1 W4




Ponce Enriquez Project
Table 7.7 (cont'd)

Operating Costs Mine Department
: 3 TER
1 2 ]
Tonnes saprolite ofe mened {000} * 0G0 1.000! 71.000
Tonnes hard roeck are mined (000 4 D0 4000 | 4 000
Tonnes saproite waste rmined [000] 434 553 2.082 |
[Tomnes. hard fock waste maned (D00) 1,529 2180 2700 |
Total matenal moved (000 7.963 7743 g 182 |
Tonnes blasted (000) 5524 6,190 | & 100
[General Services | |
[Grader 275 hp - 2 i 7
Total effectve hours |l o 12000 12 |:I1:I|:II 12 000
Wiales fruck T W 1| 1 | T
Total effecive hours o 400 4,000 | 000 | 4.000
|
(Operating Persennel e
jarader operators [US5) LR sapy; £ BE& 480 B 55 8RO B 58 ARD g
[Wiater truck operators (LSS A 1xe: O o o o] 0 al @
Backhoe operatar (LSS) Tewseme #4806 55 RED & 55880 & b T [}
Pumpeng operator (LSS s i Famn: & 43 200 [ AZ200]| & 43200 6
Laborer (LISS) Samemea 1500 & 2160/ 5 21600| & 1600 6
Landor (LISS) ey 3 s0| 3 10,800, 3 10,800 | 3
[Operating Costs
}Grader 275 np
Tires (USS) EXr ) 27 480 27 480 27480
Wiater truck T6 K — = | | |
Tires (LISS) Jr cewiGT- A0 20,000 20.000 20,000 |
IRoad maintenance = ] | |
Proviion for cubver! crushed rock el LSS 50,000 503,000 £0.000 |
Pumplng |
Electrical cost pumping | 144 000 44 000 144 000 |
Provision lor pumping eupment spare pans [LISS) : 200,000 200,000 | 200,000 |
Paintenance Personnel E [ | :
Field general mechanic (LSS o ERCTR] A5 320 3 B5320, & B5320! 9
Forkd genera waider (LISS) aaroan Sa80] 3 440, 3 28440, 3 a0l 3
Field electnzian (LSS s 0Bl 3 Xa4m0, 3 32400, 3 32400, 2
Lube fruck operator [USS) ] Taob| 3 21 600 3 21800 3 21,600 2
| abarer (LUISS) Ssartmw 3bm| 6 HEN 6 21800| & 160G 6
IShop mechanic {USS) s...n:ﬁ:,..-p gam' g 85320 9§ s ¢ B5320| &
VWeider-mactunst (USS) e T T 2B440 | 3 25440 3 28420 3
Elecirician (LIS35) [re——— oscd 3 32400 3 32400, 3 32400 3
Labaner (LISS) ame ey 1600 6 600! 6 216000 B 180! &
lanior [LUSS) et XTI 10800 3 10800 3 10800, 3
Tool chb attendant [LISS) Lase,tn 3600 3 W0em| 3 w0800 3 10800, 3
Mechamcal labour driling (USS]  Tea 1000 {37.872) (37 arz]! (a7 872!
Mechancal labour blasting [USS]  Crem 4 0%, 18 23sy {$8,938) [18,336)
Mecharucal labowr isading (LSS e 5 00 (54 EA0) 15, 680 (34 BB0)
Mechanical abeur autng (LUSS)  Cem  EOO0W| [227.232) (227, 732} (227 .237)
te Costs ' ;
farader 275 hp |
IFuel (USS) Op cowson B 100,920 | 900,920 | 100,920 |
Spare parts (LSS 100 towGOH e 288,820 295 820 | 299,820
Water ingck = |
Fusi (LISS) o eowGon Tl B0 264 A5, 264 &2 154
Spare pans [LISS) D¢ eowGoM 1350 54,000 54,000 54 000
Semice: equapment | | :
Backhoe 2 m3 | [ | 2 2 | 2
Ll [LSS) B0 comtre 5E.750 112,500 112.500 112,500
fSpare pans (LISS) [Cp cotryear 120,000 260,000 260,000 260,000
I ronl-end-icager 4 m3 | @ | O 0 | @
Fuel (LUSE) Op oW 00 | 0 IEII 0
Spare pants (USS) Op coReear ‘ ] a 0| E-i
jCrane 6 1on | 1 | 1 | 1 | 1
Fuel [USE) T2500 22,500 22,500 22,500
lspare parts (LSS [Op_contrven a0 000 a0, 000 | 40,000 | 40,000
[2 1 Foriad f | ¢ 1 !
Fued (LSS} 1Op_cowtyma 14 400 | 14 400 14,400 14 400 |
Spare pans [LISS) Do et 15,000 | 15,000 15,000 | 15,000
Exokosre truck e 2 2 [ 2 | 2
Fuel [LISS) (SO _castear 14,400 | 28 800 28,800 | 28 8OO |
o AT = by Tabie 7 7 Page &

4,.54-:|

2068
7.068

G.817 |

56, BAD |

0|
%5 BED |
43,200 !
21800
10,800

144,000
300,000

85,320
26,440 |
32,400 |
21,600
21,600
85320
28 440
32,400
21,600 |
10,800 |
10,800

{37 872)
{18,935)
{54, B&CY
{227,232)
|

00 B0
256,820 :

50,264 |
54 00K

|
112,500 |
260,000

0o

0
22,500
400000 |

14.400 |
15,000

28800 |

g b R Lo 0 h L Tan L S0

4492

2354
& 555

&, 886

o6, BED

58 pan
43700
21,600
10,800

27 480
20,000
=0, 000

144 000 |
200 000 |

BS. 330
. 440
32 400
21 800
21,600
85,320
28,440
32,400
21,600 |
10,800 |
10 800 !

(37 .87
{18,936)
[94 6807
(227 232)

100,820
200 820

5o 24
54,000

40,000

14 400
15 000

28 800

Total |

3. 158
21308

4 065
10281
38 BaZ

J1.516

50,000

20 000

L8B4 400

254 400
276, D00
LR

5¢ 000

137 400
100,000
250 000

720,000
1,000,000

425600
142 200
162 000
108 000
108 000
426 E00
142 200
162 000
108 000
54 000

54,000

{1E5 3808
(84, 6808
(4T3 4008
{1,136 160

504 500
1499 088

346 320
270000

362 500
1,300 000

o

112 500
200,000

72 000
% 00g

184 00

T7_TVO1 Wi




Ponce Enriquez Project
Table 7.7 (cont'd)

Operating Costs Mine Department 1
Year
1 2 3 4 5 Total
Tonnes saprolite ore mined (D00 1.000 1.000 1,000 155 o 2156
Tonnes hard rack ore mined {000 4 00 4 000 4,000 4 Bdg 4432 | 21 .33
Tonnes saprolite waste mured {000} 1434 553 2082 ] 0 4 0Eg
Tonnes hard rock waste mined (DO 1 529 2180 | 2 r.[J{J| 2088 o3 10,287
Taotal matenal moved (D00) 7.963 | 743 g 182 T.068 £, 886 38 842
Tannes blasted (000] 5 stl 6,130 6,100 | 5811 5 888 31616
Siare parts (LSS) [Op cowtvenr — seanp| 50,760 50.760 50760 50.760 50,780 253,800
bty truck a1 | o o | o 0
[Fuel [USS) Or comiree 14,400 | o f Q | o [ o o
Spafe pans (LSS Op costremi  753m0) o 0 Q 0 i a
FuB| Truck R -] 4 [ 1 ' | 7 t
Fuel (USS O cosiyenr 14400 14 400 14,400 14 400 14 400 14 400 72 000
Spare parts (IS5 [oe costimnr  s50780) 50.7ED | 50760 50,780 | 50,780 50.760 253 800
Ll truck I 4 | 2 2 | 2 2
Fuel (USE) (O cosifmr  14amn| 28 800 26,800 28 800 25 800 35800 144 000
Spare pars (LISS) Op costymar 50,760 | 101,520 101,520 101,520 | 101.520 101,520 507 500
Maintenance truck S | @ | o o | @ o |
Fust (LSS, (06 costienr 4450 0 o 0 o a i
Spare parts [LISE) IOp costyew 233an o o o| a o 0
m Eruck ! | 4 1 1 I -
Fuei (LISS) oo zontiear 14400 14,400 14,400 14,400 14 400 14,400 72,000
Spare parts (LUSS) 1Op costiyew 25,300 25,380 | 25,380 25,380 | 25380 | 25,380 | 126 500
[T trugi f | ¥ 1 [ 7 |
Fuel (LSS e comiem 23 400 23 400 23,400 23 400 23,400 117 000
[SRare pars (LISE) Ov_costien 59,820 8820 59,820 | 56 820 28,820 258 100
Lo bed 2001 ¢ A fruck 22 i 0 o | o
Fuel (LI5S _'I:_b coRliyen a ] Q L] 0 a
[Spare parts (LISS) Op cosfms o 0 o 0| c| o
Lo Ded 50 [ ¢ Aw truck ! ' 1 '
Fuel (LISS) Op _contves 14 400 14 400 14, 400 14 400 14 400 TZ 0og
Spare parts (LST) {0 costivenr 25,3450 | 25,380 25 360 | 25,380 25,380 | 126 900
P bus 2 2 2 { 2
Fuei [LISS) On costes 26 800 28 800 28.800 | 28 BOO 28.800 144000
Spare parts (LSS [On contivenr  Zuzaq| 50,760 | 50,760 50,780 | 50,760 50,760 253 800
IFICk-LD fruck = ] 15 15 15 | 15
Fuel (LISS) [on romyear ! 5 000 | 75,000 75,000 | 75,000 75,000 375 000
Spare parts (LSS [0 cesthear % 00 | %0 000 | 50,000 20,004 | £0,000 80,000 450 000
Lahling (owers =] & & g £ &
Fuel [LISS) O costiear 5000 30,000 | A0.000 30,000 30,000 0,000 150 000
[Spare pans (LSS O costhmar 000 | A& Bon 36000 35,000 35 000 35000 180 000
Motre weiding macting Eee e e 2 2 ? 2 2
Fuel [USE) Op costymar 1300 3000 3,000 3,000 3,000 3.000 | 15 000
Spare parts (USS) O costyesr g oon | 2,000 12,000 12.000 12.000 12,000 60 000
Emuu.:mzscﬁ [o-2 Z 2 | 2 2 [
wed (LSS 0 cosyear _1.500] 3,000 | 3,000 3,000 | 3,000 3,000 15,000
[Spane parts (LUSS) O costhen 6,000 12,000 12,000 1 12,000 12 000 12 000 B0 900
Liesel portabs pumps T | 3 3 I~ & 3
Fuef (LI5S [oe contiyenr 1.500 4500 | 4,500 4,500 | 4 500 4,500 22 500
Spare parts (LISS) Op costyes 5000, 18,000 16 000 | 18,000 18.000 18,000 80000
[ [
Tolal General Services (USS) ' 2420124 2,420,124 2,420,124 | 2,420,124 2420124 12,100,618
Jusstonne moved | 0.304 0.313 0,264 | 0.342 0.351 0.312
)
TI_TVO1 Wiz

OE10ra7
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Ponce Enriquez Project

Table 7.7 (cont'd)

Operating Costs Mine Department
Year
1 2 | 3 4 ! 5 Total
| 1
Tonnes saproide ore mesed (000} 1,000 | 000 | 1,000 | 156 I o 2156
[Tonnes hand rock ore mined (D00] £.000 | 000 £ 000 4 Bad 4 452 21,338
|
Tonnes saprolite waste rmined (000) 1434 553 2082 o F] 4,085
Tonnes hard rock washe mened (000) 1.528| 2180 2100 2,068 ( 2354 0287
Total matenal mowved (000) T 963 i T.743| 9182 | 7088 | 6.885 38 542
|
Tonnes blasted (DO0) 5529 | 6190 | E_TDDl g3 6&EE 21618
o | | |
Administration |
ne Supervision | I
Mine supenntendent [LIS5)" Eamrhmer L I 1432081 1432085 ¢ 143208 1 43208 1 143708 716040
abon forerman (LISS)* Lamryteenr SEDOG- 3 150000 23 150000 2 150000, 3 10000, 3 150,000 750 000
Ii & blast foreman [LSS)" |Salmrptvenr ___ .0 _, 1 50000 1 S0000 f 50000, 1 50000 1 500, 00 250 000
ispateher (LISS) L&h-gﬂ__ 3 E0OOG| 2 s0000| 3 0,000 : 3 BOOOD| 2 60,000 300,000
raming foreman [USS)” H m. L) 50,000 1 50,000 [ T SDoDo| 1 50,000 1 50,000 250,000
Wine cletk (LISS) iSlrﬁ-' wooe! T 10000 1 wooa| 1 10000 1 10000 1 10,000 50,000
intenance Supervizion | |
Maintenance supenntenden! (US3)” Seecpyeer 1020 1 143708 1 143208 1 MIB0E] 1 143308 1 143,708 716,040
weid foreman (USE)” e e S0p00f 3 150,000 | 3 150,000 | a3 150 000 3 150,000 F 150000 7o.000
hop foreman [LSE) _Samryen 20000 a 8000, 3 ooooo| 3 20,000 3 20,000 3 90,000 450 000
Mainienance planner (LUSE)* e 000 1 50,000 1 50,000 1 50000, 1 w000 1 500,000 50000
Trairng foreman (LS5 Sy S0 1 E-Dm:li 1 50000 1 50,000 1 50000 Ot 50,000 250,000
Clerk [LISS) | Byt ingod| T 10000, f 0000 f 10,000, 1 10 En:-’_‘u 1 10,000 50,000
gineerin i | i ‘
ngineering e —
iel engineer [USE]" |Smiarytmas 'lqu_u'.f ! 108202 1 waxx| 1 We202( ¢ W0e 202 1 108,202 541.0H0
Mine engineer (LIS5)" | Samrphear Booon 2 120000 2 1200000 2 7200000 2 120000 2 120,000 &0 000
Techmcian (LSE) Gamrytreer w000 2 400000 2 40000 2 400000 2 A0000 | 2 40 000 200 000
ISurveyor (LISE) Saamrgtymnr oo, 2 40000| 2 A0, 006 | 2 40000, 2 000 2 40,000 200,008
A ssistant sunsweyor (LSS, Samrytrear 000 4 anooon: 4 40000 4 40000 | 4 40000 4 40000 200,000
Clerk (LSS e e _f0000, T 10,000 1 10,000 ¢ 10000 71 0000 7 10,000 50,000
|
eology = | | ' i
Mgl peclogesd (LASS)" Salmryear tosznal T 0202 1 108 202 ! 108 302 1 108202 1 108 200 S41 070
eologest [LISS)” Bl el B0, 2 120000, 2 1200000 2 120 000 z 1200000 2 120,000 D0 000
logrst JUSS) [Sawryhemt  3opon 2 60000, 2 80000 2 D000 2 60,000 2 60,000
echmcian [LIST) [Eamrptyem opon 2 40,000 2 40000 2 40000 2 0000 2 40 000 200 000
pler (LISE) Eimtacytypr wom 6 60000, & 50,000 | & E0L000. & 60000 | B 60,000 300000
ne Expenses
upphes (USS) | 20,000 20,000 | 20,000 20,000 20 000 100 000
ravel expenses [LISS) 10,000 | 10,000 | 10,000 | 10.000 10,000 50 000
ety equipment (LI5S | 40,000 | 40,000 40,000 40,000 40,000 200, (040
cmpUter equIpment [LISS) 20,000 | 20,000 20,000 | 20.000 20,000 100000
intenance Expenses | | i
pobes (LUSS) 0.000 20,000, 20,000 | 20,000 | 20,000 100 060
ravel pxpenses (LUSS) 10,000 10,000 10,000 10,000 | 10,000 50,000
fety equipment [LISS) 40,000 40,000 | 40,000 40,000 | 40 DOC 200,000
mputer equepment [USS) 20,000 | 20,000 | 20,000 20,000 | 20,000 00 D00
|
nginesring | ' I .
[Supphes (LISE) 20000 I 20,000 | 20,000 | 20,000 | 20,00C 100 000
[Travel expenses (LISS) 10,000 | 10,000 | 10,000 | 10,000 | 10,000 50 000
[Safety eguipment (USS) 1D Cli:l:l { 10,000 ! 10.000 10,000 | 10,000 S0 000
i omputer equiprment (LISS) | 20,000 20,000 | 20,000 | 20,000 100 K
Geology | | |
Supphies (LISS) 70,000 20000 20,000 20,000 | 20,000 100 000
Trave! pxpenses (LISS) 10.000 | 10,000 | 103,000 10,000 0,000 56 000
fatety equipment (LSS 10,000 | 10,000 | 10,000 10,000 10,000 53000
Komgider equipment (LISS) 20,000 | 20,000 | 20,000 | 20,000 20000 100 000
Total Adminkstration (US5) 2,002 820 2,002 820 ‘ 2,002,820 2,002,820 1,002,820 8,714,100
r}smnm moved | 0.252 0,258 oZ18 0.283 o 0.230




I Ponce Enriquez Project |
]
Table 7.7 (cont'd)
._ Operating Costs Mine Department —_
B e e == =
l Tannes saprolite ore mined (000 000 1.000 1.600 | 155 0| 3,15
ITannes hard rock are mined (000) & OO0 4,000 4,000 | 4 fa4 £ 852 21 358 L]
Tonnes saprolle waste rmuned (300) 1434 557, 2082 o ol 4 069
Tonnes hadd rock waste mined {000} 1523 2180 | 2.100 Z.068 | 2.394 10,287 3
' [Total materal moved (D03 7963 7743 9182 7.058 5 886 mae| 1
| ! w
Tonnes. blasted (000} 5528 & 1590 & 100 | 5811 6,585 | I1 616 :
| |
I [Summary I . :
|
Cnihing 1088 053 | 1,158,151 1,144 443 1267333 4,263 438 5 891 46T
[Elasting 1513514 1,668 304 | 1. 668310 1.881 254 1874 524 BE24 D
Loading 2,150 811 2,105,550 | 2 457 857 1,540,821 1,806 385 10 5580 805
Hawuing 3 417 gES 3 412 845 | 3 7R3 180 3,042 521 3047 551 16,6554 133
General Sensces 2470124 2420124 | 248200124 | 2420124 2420124 | 12 100618
A dmimstration 2.002 820 2,002 820 2,002.820 2 002 820 2,002 520 10 014100
Tertal 12.567.21T7 | 12,789,328 | 13.473,722 12,554 853 12,495 621 63,885,152
I [Tonnes moved T.863 1513' 7,742 960 9,181 650 7,067 BT 6,888 170 38 841, TED
Dty uil:if 0150 0125 0178 | 0153 0157
jBilasting 0 150 0218 0181 0.266 0272 0222
JLowding nImn 0272 0268 0aTs D ara 02TT
[Hauling 0429, 0441 a2 4% . 0442 0 &30
foeneral Sensces | 0304 0313 0264 0342 0354 0312
prcimunestration 0262 D?5HI 0218 0283 0zm | 0 258
Total 1.578 | 1.852 | 1,467 1.77% 1.815 | 1.645
3 | |
| |
Detailed mining Costs per items |
laries | . |
Mg |
Stafl 453 208 453 208 453,208 | 453 708 453 708
Lastsour 604,700 | E08. 700 | 632 874 o84 52€ 584 526
Sutelotal | |
Mainlenance l |
Staff 483,208 | 453 718 453 208 493,206 453705
- Labaur | 3TB, 720 ATBTX ATETH eI 373720
Sub-total |
Engineenng 58,202 356202 358 202 5B 20T 358,202
Geology 3m8 202 | 3BE 2037 388 207 | 388 202 388 202
Totel Salaries 2600 240 2_55-:._::40| 1714414 | T BEE D6 2,666 065
i Supplies | | ! |
Elecincal energy 144,000 | 144,000 | 144,000 | 144,000 144 OO0
Fuet 2,353 503 | 2364 765 2,553,017 2,241,233 2232 851
Explosaes 1,470,658 | 1 646,583 1,622 4% 1,636 448 1,831 70B
Dwiing accessories 388573 430, 255 424 550 475,734 474 136
Spare paris 3 8955 442 3 852 768 4 254 245 3 76T BES 3735 TER
Tires | 1,014, TE1 1005715 1171013 B71. 787 B64 320
Road supples 50,000 | 50000 | 50,000 | 50 000 50,000
Pumping supplies 200,000 | 200,000 | 200,000 200,000 200,000
Adminisirairee sUppiees 300,000 | 300000 300,000 300, 000 300,000
Total Supplies [ 88788977 | 10095 088 10,759,319 5 BBE 887 O, 833 BSS
Total 12,567 2117 12,789,378 . 13.473,733 12,554 953 12,453,521
1
D057 Tabie 7 7. Page & TT_TVOt Wid




Ponce Enriquez Project
Table 7.7 (cont'd)

Teanes saprolte ore mined (000}
Tannes hard fock ore mined {000

[Tonnes saprolite wasie mined (000)
Tonnes hard rock waste mened [(D00)
Tolal matenal moved [G00)

Tannes blasted (000}

(Mine Department Employees: On Site
Salaried Staff

ine Supervision
Ming Supenntendent
alion Foveman ©
Dl & Blss! Foreman *
Chspatcher

Traning Foreman *
ire Clerk

intenance Supervision
Mamnfenance Supenntendent
eld Foreman =

shop Foreman

Planmer =

Training Foreman =

Clerk

Engineering

hied Engineer
Ming Enginesr =
echmean
urEyor
JAssrslant Sunsgvor
[ierk

Geology

[Chiel Geologst *
fealogist ©
Geologist
TécMecran
ISamgpiler

15.uh-‘l'¢hi

Hourly Labor

Drilling
ICinller
Cimlier Second

fuck Drreer

cading
snovel & Loader Operator
vnesidorer Operalor

auling

ruck Cperatar
er Operator

OaA1OVET

Operating Costs Mine Department

1

1.000
4,000
1 454
1,523

7.963 |

5.52%

# ok i L Db

Sl LN I S

b Pk bd —a

o

45

4l R

& P =

b () = )

2
|
1.000 |
4000
553 |
2150 |
Lk

5 180

s i

T A Y =% - L3

=t e b BD B ows
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a5

L O

— b s

16

LR e ]
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3

T 000
4,000
2.082|
2100
g 142

|
6.700 |

S P I T R

B b R by s
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45

[T

Y

(R By e e

156
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{"II
2 068 |
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6971 |
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45 |
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Ponce Enriquez Project
Table 7.7 (cont'd)

Operating Costs Mine Department
¥ eal
1 2 3 4 5 Total
1
| |
Tonnes saproite ore maned 1000) 1,000 1,000 1000 | 156 e 3158
Tonnes hard rock ore mined (D00} C ] 4 00 d 000 4 244 4.492 21 338
|
Tonnes saprolite wasle mined (000} 1,434 553 | 2082 0| a 4. 065
Tonmes hand rock waste mined {000) 1528 2. 180 2.100 2068 | 2504 10 28y
[Total matenal mowed (000) 7.5963 7743 9182 7068 & 586 : 35 842
|
Tonnes blasted (000) 5529 6150 § 100 | G911 888 3.616
|
|
Maintenance | |
[Field General Mechanic a =] & 8| g
[Field General VWelder 4 3 3 3 3
Fieid Elecineian 9 3 = 3 |
Lube Truck Operator 3 J.I 3 3 x|
abossrar & B| & [} 5|
kShop Mechanc =l g 9 = &
Welder Machinst | 3 i 3 3]
Elecincian 3 3 3| a| 3
Labourer | = 6| ] &
lanitor 3| 3| il 3 3
Tool Crb Attendan: 3] 3 3 3 3
Sub.Tatal 125 128 127 122 | 122 |
|
Total 170 170 172 | 167 167
|
|
DEMST Table 7 7, Fage 10 TT_TWD1 Wikl




Ponce Enriquez Project
Table 7.7 (cont'd)

Operating Costs Mine Department

Tonnes saprolfe ore mined (000}
Tonnes hard rock ore mined (D00)

Tannes saprolite waste mined (000
Tonnes hard rock waste mined (000
Total matenal mosed (D00)

Tonnes biasted (000]

{Mine Equipment
Heavy Eguipment

Ol 150 mm
Fsecondary Dinll Airracks
Shoveds 15 m3

Loader 11 m3
Wineeldozer 450 hp
Truck 771

[Bulldorers Do

[Grader 275 hp

[Water ruck TE ki
Sub-Total

Service Equipment

Backhoe 7 m3
[Front-end-lnader 4 m3
=rane 60 tan

5 t Forklift

Explasie truck

LItility Truck

Fuel truck

Lube truck
Mamienance truck

m truck

e frucik

Low beied 200 1 & A truck
o bed 501 & A fruck
it bus

\Ch-Up truek

Lighting fowers

Mabile welding machine
Mogile comgressons
iesed portable pumps
ub-Total

olal

1

d

0

=
L=1

R
® S
L

in
i
K
&

el T e B R R i

S = N [

i

]

R R =

&
.

2

1.000 |
4,000

2,190
T.743|

E."ﬂ.‘l

-
W = B ) ok b ok ik b

e —
P G bl P O LA B s ) b i O Rk £ B e e (9 RS

SO s
3 4

1,000 156 |
4,000 4 844 |
2082 [y
2,100 2,068
g982 7068
& r-E'C'. 61T |
1 )

1 1

] ]

3| 3

2 2|

'I: 'II

20 18

o 0!

1 1

ol ol

1 1

o o

1| 1l

1| 1]

o 0

1 1

5 15|

& 6|

2 ]

F] 2

3 3

42 ¥

| |

B2 (=]

=
OF b P Gk R ek b ok b B

& €01 b

B b

o

Bl lad bD B (M Eh b o 03 o i O3 D s

=

Total |

S
27,338
£ 083
10,281
358 543

31678




PONCE ENRIQUEZ PROJECT

Table 7.8

OPERATING COSTS - CIP PLANT - Soft rock

WEAR STEEL
ITEM UssT CONSUM. UssmT
PURCHASE KGIT COST
PRIMARY CRUSHER LINERS 2019) 0.012 0.023
C_?;**.J_E CRUSHER LINERS 2015 0,000 0 CFDQ
SAG LINERS 18004 0.033 0.0608
IBALL MILL LINERS 18004 0.054 D.DEQBI
|
SAG GRINDING BALLS 653] 0.317] 0.207)
BALL MILL BALLS ) | 0517 0.340]
TOTAL : 0.728
Note : 1. - Grinding media pricang as per La Granja for foreign supply, with 308/t less for transportation
2. - Steel iner cost based on mill supphers bids, with 2708/ for trspt FOB mine
3 - Rubber lining cost based on mill supplier bids, with 340 £/ for trspt
4. - Liner wear assume 30% of weight losses on liner replacement
REAGENT COSTS
ITEM UssT CONS. UssmT
PRICE GIT COST
JLIME (1) 160} 1400] 0.22404
[cYANIDE (2) 1600] 750 1.2000}
|CYANIDE IN STRIP CIRCUIT (2) 1600] 7 0 n::nﬂ_zl
IHETJUATED CARBON (3) 1940] = | 0.0970
JSTRIP HEATING FUEL (3) 230 50 0.0115
[CAUSTIC SODA (3) 600] 75 0 0450
[NITRIC ACID (3) 2800§ af 0110
GOLD SMELTING FLUXES (3) 4000] 10} 0.0400
ITAILINGS AND WATER TREATMENT
FLOCCULANT (2) a100f 10.25 0.0318]
HYDROGEMN PEROXIDE (4) 0.50] 0.0000}
[ TOTAL : 1.7725
Naotaes
1) Cost from TWX study
2) Pricing from La Granja, adjusted for transportation
3) Pricing from Gross Rosebel feasibility study
4) % per m® of effluent treated (includes other reagents), data from Omai
Table 7.8 page 1




PONCE ENRIQUEZ PROJECT

OPERATING COSTS - CIP PLANT - Soft rock

Table 7.8 (cont'd)

ELECTRICITY COSTS
ITEM kKW LOAD uUssim
INST. FACTOR
1. CRUSHING 260 0.29 D.0104
7. CONVEYING 1,500 0.40 0.0733
3. STOCKPILE & RECLAIM 300 0.37 0.0135
4 GRINDING 13,807 0.49) 0.8286
5 LIME PREFARATION 100 0.35 0.0043
ls. GRAVITY CIRCUIT 250 0.58 D.0178
= LEACHING AND CARBON CIRCUIT 900 0.58 0.0641
B CARBON STRIPPING, REGENERATION 250/ 0.58 0.0178
5. GOLD REFINING 200 0.14 D.0034
10. TAILINGS DISPOSAL 750 0.53 0.0490
11, THICKENING 55 024 0.0016
12 REAGENT PREP 150 0.29 0.0053
13. MISC SHOPS / OFFICES 500 0.52 0.0319
14, LABORATORIES 75 044 0.0040
15 RECLAIM, DILUTION, FRESH WATER 1,500 0.77 0.1425
20,8627
TOTAL : 1.2686

Motes | - Electricity cost at 0.07 USS$/kWh based on diesel generators
MOBILE EQUIPMENT

ITEM N® COST PER USST

VEHCL. OP. HOURS
LOADERS. DOZER HEAVY EQUIP 2 60.008 0.022
PICKUPS, LIGHT VEHICLES 10 5.00] 0.007
L R
TOTAL : 0.029

Note | - Diesel fuel @ 29 ci

Table 7.8 page 2




PONCE ENRIQUEZ PROJECT

OPERATING COSTS - CIP PLANT - Soft rock

ELECTRICITY COSTS

Table 7.8 (cont'd)

ITEM kW LOAD USSIT
INST. FACTOR
1. CRUSHING 290 0.29 0.0104
2 CONVEYING 1,500 0.40 0.0733
3. STOCKPILE & RECLAIM 300 0.37 0.0135
4 GRINDING 13 807 0.49] 0.8296
5 LIME PREPARATION 100} 0.35 0.0043
[ GRAVITY CIRCUIT 250] 0.58 0.0178
7. LEACHING AND CARBON CIRCUIT a00) 0.58 0.0641
[z CARECN STRIPPING, REGENERATION 250} 0.58 0.0178
[ GOLD REFINING 200} 014 0.0034
10. TAILINGS DISPOSAL 750} 0.53 0.0490
11. THICKENING 55 0.24 0.0016
12 REAGENT PREP 150 0.29 0.0053
13 MISC SHOPS [ OFFICES 500 0.52 0.0319
14 LABORATORIES 75 0.44 0.0040
15 RECLAIM, DILUTION, FRESH WATER 1,500 077 0.1425
20,627
TOTAL : 1.2686
Notes : - Electricity cost at 0.07 US$/kWh based on diesel generators
MOBILE EQUIPMENT
IITEM Ne COST PER uUssiT
VEHCL. OP. HOURS
JLOADERS, DOZER HEAVY EQUIP. 2 60.00} 0.022|
JPICKUPS, LIGHT VEHICLES 10 600} 0.007
| |
TOTAL : 0.029

MNote | - Diesel fuel @ 29 c

Table 7.6 page 2
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PONCE ENRIQUEZ PROJECT

Table 7.8 (cont'd)

OFERATING COSTS - CIP PLANT - Soft rock

MILL MANPOWER COST (3 shifts basis)

MILL SALARY
TITLE CODES ' Ussiyr Ussiyr
PERS. unit
Mana Hement & administration
CLERK ] 1 310,000 510,000
Operations 1
MILL OPERATIONS SUFT E.S 1 $143 208 $143 208
SHIFT FOREMAN 3 $50,000 §150,000
TRAINING FOREMAN E.S 1 $50,000 350,000
IOPERATORS FOREMEN 3} 530,000 $00,000
[CPERATOR (crushing) H al  s10.800 $32 400
ICPERATOR (grind / leach) H 6] %10,800 $64 800
OPERATOR (stnpping) H 2 $9 480 318 960
JOPERATOR (refinery] H 3 £9 480 328,440
JOPERATOR (services) H 3]  $9,480 $28 440
IMOBILE EQUIP. DRIVER H 3]  $4.800 514,400
QPSS HELPER/LABOURER H 12 £3,600 343,200
Maintenance 40
IMILL MAINTENANCE SUPT E, S 1 370,000 $70,000
WECHANICJRL ENG E. S 1 360 000 860,000
[MAINTENANCE PLANNER S 1] $50.000 $50,000 |
[oRAUGHSTMAN 5 1] $20,000 £20,000
MAINT, FOREMAN 3 $50,000 $150,000
SENIOR TRADESMAN 1 530,000 £30,000
SENIOR TRADESMAN E 1 $30.000 $30,000
INSTR. TECHNICIAN 3 F10,800 $32 400
TRADESMAN H & $9.480 356,880
MAINT HELFERILABOURER H 12 33,600 343,200
Services & metallurgy 30
CHIEF METALLURGIST E.S 1 370,000 $70,000
ENVIRONMENTAL ENG. E.S 1 560,000 $60,000
METALLURGIST E 1 $350,000 $50,000
METALLURGIST 1 50,000 §50,000
IMETALLURGY TECHNICIAN s 320,000 $40 000
JAKITOR H 1 $3,600 $3600
Assay lab 7
CH|EF CHEMIST E & 1 $60,000 $60 000
ASSAY LABE TECHNICIAN 3] $10.800 §$32.400
ASSAYER = 6] $9.480 $56,880
SAMFPLE PREPARATION H 6] 54800 $28.800
186}
4 TOTAL : $ 1,668,008
Codes jussi $0.33
E = expatriate
S = staff working on 5-2 basis (others 14-T)
H = hourly employees Hourly Expat Nat Staff
- Salanes include overheads considered are as follow - 90.0% 99.0% 40 0%

Table 7.8 page 3




PONCE ENRIQUEZ PROJECT

Table 7.8 (cont'd)

OPERATING COSTS - CIP PLANT - Soft rock

JOVERALL PROCESSING COSTS - soft rock

ITEM ussm
MILLED
[ELECTRICAL POWER 1.2686
[WEAR STEEL {CRUSHING/GRIND ) 0.7284
[REAGENTS 17725
|MOBILE EQUIP. OPS. & MAINT 0.0288
SPARES * 0.2715
—t
MANPOWER =~ 0.3336
ADMIN COSTS (TRAINING ETC) =" 0.0667
CONTINGENCY (15%on consumables) 0.6105
[TOTAL (USSH) 5.08

Motes

* = Estimated at 5% of equipment purchase cost per year

= Total manpower costs | not distributed in tems

= Estimated at 5% of manpower costs (overtime) plus 0.05%#

e

Er

Table 7.8 page 4




PONCE ENRIQUEZ PROJECT

Table 7.8 (cont'd)

OPERATING COSTS - CIP PLANT - Hard rock

WEAR STEEL
ITEM UsS$T CONSUM. ussIm

PURCHASE KGIT COST
PRIMARY CRUSHER LINERS 2019) 0.022] "ﬁ'.Ei-ilJ
COME CRUSHER LINERS 2018 0.000} 0.000
SAG LINERS 1800 0.060] 0.108
BALL MILL LINERS 1800 0.098f 0177
SAG GRINDING BALLS | £53 0.610] 0.358
[BALL MILL BALLS | £58 0.996 0.655
L |

TOTAL : 1.382

MNote : 1. - Grinding media pricing as per La Granja for foreign supply, with 305/ less for transportation
2 - Steel iner cost based on mill supphers bids, with 27034 for trspt FOB mine
3 - Rubber lining cost based on mill supplier bids, with 340 $/t for trspt

4. - Liner wear assume 30% of weight losses on liner replacement

REAGENT COSTS

IITEM USST CONS. Us$T
PRICE GIT COST
ILIME (1) 160 1400 0.2240
CYANIDE (2) 1600 750 1.2000
CYANIDE IN STRIP CIRCUIT (2) 1600] 7 0.0112
ACTIVATED CARBCN (3) 1240 50 0.0970
STRIP HEATING FUEL (3) 230 50 0.0115
CAUSTIC SODA (3) 600 75 0.0450
NITRIC ACID (3) 2800 408 0.11204
GOLD SMELTING FLUXES (3) 4000 10} 0.0400]
TAILINGS AND WATER TREATMENT
FLOCCULANT (2) 3100 10,25 00318
HYDROGEN PEROXIDE (4) e 0.50 0.0000)
' TOTAL : 1.7725
Motes

1}iCost from TWX study

2} Prcing from La Granja, adjusted for transportation

3) Pricing from Gross Rosebel feasibility study

41 % per m” of effluent treated (includes other reagents), data from Omai
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PONCE ENRIQUEZ PROJECT

OPERATING COSTS - CIP PLANT - Hard rock

Table 7.8 (cont'd)

ELECTRICITY COSTS
ITEM KW LOAD UsSsm
INST. FACTOR
1. CRUSHING 250 0.87 0.0311
2. CONVEYING 1,500 0.40 0.0733
3. STOCKPILE & RECLAIM 300 0.37 0.0135
4. GRINDING 13,807 0.85 1.4392
5. LIME PREFARATION 100 0.35 0.0043
6. GRAVITY CIRCUIT 250 0.58 00178
|? LEACHING AND CARBON CIRCUIT S00 0.58 00641
8. CARBON STRIPPING. REGENERATION 250 0.58 0.0178
8, GOLD REFINING 200 014 0.0034
10. TAILINGS DISPOSAL 750 0.53 0.0490
11, THICKENING 55 0.24 0.0018
12 REAGENT PREP 150 0.29 0.0053
13. MISC. SHOPS | OFFICES 500 0.52 0.0319
14 L ABORATORIES 79 0.44 00040
15. RECLAIM, DILUTION. FRESH WATER 1,500 Q.77 0.1425
20,627
TOTAL : 1.89889
Motes . - Electricity cost at 0.07 US$kWh based on diesel generators
MOBILE EQUIPMENT
qITEM N® COST PER UsSsT
VEHCL. OP. HOURS
LOADERS, DOZER HEAVY EQUIP. 2 G0.00 0.022
PICKUPS, LIGHT VEHICLES 10 6.00 0.007
TOTAL : 0.029

Mote ' - Diesel fuel @ 29 c
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PONCE ENRIQUEZ PROJECT

Table 7.8 (cont'd)
OPERATING COSTS - CIP PLANT - Hard rock
MILL MANPOWER COST (3 shifts basis)

MILL SALARY
TITLE CODES Ne USSiyr usSsiyr
PERS. unit
Management & administration
CLERK = 1 %$10,000 310,000
Operatons 1
MILL OPERATIONS SUPT E. 5 1 5143 208 $143 208
SHIFT FOREMAN 3 $50,000 $150,000
TRAINING FOREMAN E.'S 1 $50.000 $50.000
OPERATORS FOREMEN 3 $30,000 $20 000
OPERATOR (crushing) H 3 $10,800 $32 400
[OPERATOR (grind / leach) H 6] $10,800 $64,800
JOPERATOR (stripping) H 2]  §9.480 518,960
[OPERATOR (refinery) o 3]  §5.480 528,440
[CPERATOR (services) = 3] §9.480 $28 440
[MOBILE EQUIP. DRIVER H 3] 34800 $14,400
lOPS HELPERI/LABOQURER H 12 $3,600 $43200
Maintenance 408
MILL MAINTENANCE SUPT E.5 1 $70,000 570,000
MECHANICAL ENG E .S 1 $50,000 $60 000
MAINTENANCE PLANNER = 1 30,000 550,000
DRAUGHSTMAN 5 1 $20,000 520,000
MAINT. FOREMAN 3] $50.000 $150,000
SENIOR TRADESMAN 1 330,000 330 000
SENIOR TRADESMAN E 1 $30,000 $30 000
INSTR. TECHNICIAN 3 £10,800 §32 400
TRADESMAMN H & 59 480 356 880
MAINT HELPER/ILABOURER H 12 53,600 $43,200
Services L metallurgy 30
CHIEF METALLURGIST E, S 1 $70,000 £70,000
JENVIRONMENTAL ENG E,S 1 $60,000 $60,000
[METALLURGIST E 1] $50,000 $50.000
[METALLURGIST 1] $50,000 $50.000
METALLURGY TECHMNICIAN 2 520,000 $40,000
LANITOR H 1 53,600 $£3.600
Assay lab 7
CHIEF CHEMIST E 5 1 $60,000 $60,000
ASSAY LAB TECHNICIAN 3 $10,800 $32.400
ASSAYER H 6 55,480 $56.880
SAMPLE PREFARATION H € £4,800 $28,800
16
S4JTOTAL : $ 1,668,008
Codes jussn $0.33
E = expatnate
5 = staff working on 5-2 basis (athers 7-7) =
H = hourly employees Hourly Expat | Nat Staff
- Salaries include overheads considered are as follow 50.0% 59.0% | 40.0%
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PONCE ENRIQUEZ PROJECT

Table 7.8 (cont'd)
OPERATING COSTS - CIP PLANT - Hard rock

[OVERALL PROCESSING COSTS - hard rock |

ITEM UssT
MILLED
l
JELECTRICAL POWER 1.8089
WEAR STEEL (CRUSHINGIGRIND | 1.3822
REAGENTS 1.7 122
MOBILE EQUIP. OPS. & MAINT 0.0288
SPARES * 02715
MANPOWER ™ 0.3336
LADMIN COSTS (TRAINING ETC) ™ 0.0667
JCONTINGENCY (15%0n consumables) 0.8031
1
[TOTAL (USSit) 6.56
Motes
* = Estimated at 5% of equipment purchase cost per year

== = Total manpower costs ; not distnbuted in items
' s+ = Cetimated at 5% of manpower costs (overtime) plus 0.05%A4
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