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1. SUMMARY

1.1 Introduction

The Issuer, Endeavour Mining plc (Endeavour) in March 2021 engaged various consultants to prepare a Definitive 

Feasibility Study (DFS) for the Lafigué Project (the Project). The Project is on Endeavour’s Lafigué Exploitation Permit 

(PE 58)/historical Fétékro Exploration Permit (PR 329), and is located approximately 470 km by road, northeast of 

Abidjan in Côte d’Ivoire (CI).

Endeavour has an 80% ownership interest in PE 58, hereafter also referred to as the ‘Lafigué Mining Licence’,

‘Lafigué ML’ or ‘Site’ and a 100% ownership interest in Exploration Permit (PR 329), hereafter referred to as the 

Fétékro Exploration Licence or ‘Fétékro EL.

Société des Mines de Lafigué SA (SML) is the permit holder for PE 58, whilst the permit holder for PR 329 is La 

Mancha Côte d’Ivoire SARL (100%) or ‘LMCI’.

The Lafigué ML was granted 22 September 2021, whilst the exceptional renewal request for the Fétékro EL was 

received by the authorising authority on 3 March 2022 (approval pending).

The Project comprises an open pit mine, processing plant (the ‘Plant’) and supporting infrastructure, with a 

processing capacity of 4.0 Mt/a (db) to produce some 155 to 251 koz/a1 of gold (average for years 1 to 12, 212

koz/a) 2, over a <13-year life of mine (LoM).

Key mine features are as note below:

 Enabling offsite infrastructure.

 33 km, 225 kV Power Transmission line from Dabakala to Site.

 Upgrade of approximately 17 km laterite access road to Site (2 km new).

 Open pit mine with attendant waste rock dumps and water management infrastructure;

 4 Mt/a (db) three stage crushing, milling and Gravity/CIL Process Plant (the ‘Plant’).

 Downstream construct Tailings Storage Facility (TSF).

 General mine infrastructure:

 Mine Services Area (MSA).

 Emulsion and explosives facilities.

 General administration and plant buildings/facilities.

 Accommodation facilities.

 Water harvest and storage dams.

 Airstrip.

 Contact water management systems.

                                                            

1 Excludes year 13, which is not a full year of operation. Doré grade (93±2% gold)
2 Years are from first gold pour, Q2 2024.
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The mine is to be developed/operated under a hybrid business model, with a number of outsourced operational 

contracts (Section 19).

1.2 Reliance on Other Experts

Where QPs have relied on others for information used and/or presented in this Report, the persons relied upon 

and the extent of this reliance is stated in Section 3.

1.3 Property Description and Location

1.3.1 Location

The Issuer’s Exploitation Permit (PE 58) and the associated Exploration Permit (PR 329) are located in the north-

central region of Côte d'Ivoire (CI), approximately 330 km north-northwest of the port city of Abidjan 

(approximately 470 km by road). The southwest corner of PR 329 lies approximately 63 km north-northeast of 

Bouake, the second largest city in Côte d’Ivoire (CI), and 38 km east of Katiola. The northwest corner of PR 329 lies 

approximately 18 km west-southwest of Dabakala; and PE 58 lies within the boundary perimeter of PR 329 (Figure 

1-1).

Figure 1-1: Location of PR 329 and PE 58 in CI (Endeavour, 2022)

1.3.2 Mineral Tenure and Title in Côte d'Ivoire

Overview

On 24 March 2014, CI’s parliament approved Law No. 2014-138 adopting the new mining code (the ‘New Mining 

Code or ‘NMC’). A Decree No. 2014-397 implementing the NMC was issued on 25 June 2014 (the ‘Decree’). The 

NMC replaced the former mining code (Law No. 95-553 dated 18 July 1995) (the ‘Old Mining Code or OMC’).
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The NMC reflects the government of CI's desire to attract more investors, particularly in the gold sector, and to 

better regulate the mining sector as a whole. To this end, several measures have been taken, including:

 the additional profit tax under the OMC, paid by mining licensees has been abolished;

 holders of mining permits sign a mining agreement within sixty working days of being granted a permit (Article 

12); and

 the State guarantees the stability of the tax and customs regime to the holder of the mining permit (Article 

164).

1.3.3 Exploration Permits (PRs)

In accordance with the NMC, an ‘Exploration Permit’ ‘Permit or PR’ is granted by Presidential Decree. The Permit is 

valid for an initial period of four years and may be renewed for two consecutive periods of three years, with an

exceptional renewal for a final two-year period, provided the Permit titleholder, complies with the rights and 

obligations set out under the NMC. At each renewal, at least 25 per cent of the original area must be relinquished, 

however the titleholder may elect to maintain the full area, by paying an ‘Option Fee’.

The Permit grants an exclusive right to the holder, to explore within the Permit area (not exceeding 400 km2), and 

to dispose of the products extracted during exploration activities. However, disposal is subject to a prior declaration 

to the Ministry and the payment of the applicable mining duties. In addition, the permit holder is automatically 

entitled to request and obtain an ‘Exploitation Permit’ at any time during the exploration period, provided that the 

Permit holder has carried out all its obligations and that a feasibility study has proven the existence of one or several 

economically viable deposits within the perimeter of the Permit.

1.3.4 Exploitation Permits (PEs)

An ‘Exploitation Permit’ or ‘Permit or PE’ is issued for an initial period based on the life of mine stated in the 

feasibility study submitted for permitting purpose, with a limit of 20 years. At its expiry, a PE can be renewed for 

successive periods of 10 years maximum. The holder of the Permit is required to sign a mining convention 

(Convention Minière) with the State, within sixty (60) working days from the award of the Permit. The mining 

convention is valid for an initial period of twelve (12) years (renewable for successive periods of ten (10) years 

maximum). The purpose of the mining convention, according to the Mining Code, is to stabilise the tax and customs 

regime.

The holder of the Permit has the exclusive right to:

 exploit the deposits within the limits of the Permit’s perimeter;

 transport or to arrange the transport of the extracted ore;

 establish the necessary facilities to condition, treat, refine and transform the ore; and

 trade the ore/product on the internal or external markets (export).

Chapter III, Article 127 of the 2014 Mining Code, prescribes conditions related to occupancy/use of the land. Said 

occupancy of the land gives the Permit holder the right to:

 use of said land, subject to the lawful occupant of the land receiving fair indemnity (supervision by ‘Mines 

Administration);

 ‘cut wood needed for said activity’ (not sell); and
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 use free waterfalls within the perimeter defined by the mining title.

Article 169, Chapter IV of the 2014 Mining Code, exempts the permit holder from:

 the exploitation levy for the withdrawal of water from the water table as part of mine drainage operations in 

the perimeter of the permit during the period of validity of the exploitation permit; and

 the felling tax in the perimeter of the permit during the period of validity of the exploitation permit, provided 

that the woody essences are not sold.

The holder of the Permit does not automatically have the have right to exploit other commodities3 on the permit, 

which are not specifically named in the exploitation permit.

The Permit is granted by right, by decree taken in Council of Ministers, to the holder of the exploration permit who 

has proved that there is a deposit within its exploration permit. Said proof is materialized by a feasibility study.4

The applicant must have complied with its obligations under the provisions of the law; and must present an 

application compliant with the provisions of the implementing decree of the Mining Code, prior to the expiry of the 

period of validity of the exploration permit under which the application for the exploitation permit is made.

1.3.5 Mineral Tenure, Ownership & Permit Status

Mineral tenure, ownership, and the permit status of PE 58 and PR 329 is summarised in Table 1-1 and discussed in 

further detail in Section 4.

Table 1-1: Permits, Agreements and Ownership (Endeavour, 2022)

Description Value Comments

Exploration Permit: Fétékro Exploration Licence ‘Fétékro EL’(Public/Internal name)

 Number/Name: PR 329 Official name on Permit

 Area: 249.8 km2 Will reduce in size with the 3rd renewal (183.9 km2)

 Date granted: 06/06/2013 (expired 06/06/2016), Arrêté No. 2013-410 

of 6 June 2013.

1995 Mining Code (355 km2).

 1st renewal date: 6/6/2016 (expired 6/6/2019), Arrêté No. 

090/MIM/DGMG of 11 July 2017.

2014 Mining Code (249.8 km2).

 2nd renewal date: 6/6/2019 (expired 06/06/2022) Arrêté No. 

00008/MMG/DGMG of 13 January 2020.

2014 Mining Code (249.8 km2).

 3rd renewal date: 06/06/2022 (when granted, will expire 06/06/2024) 2014 Mining Code (183.9 km2), exceptional 

renewal request received by government on 

03/03/2022 (Letter reference No. 

VPE/SB/PK/129/03-2022)

 Applicable mining codes: 2014 Mining Code

 Historical permit holder Societe pour le Developpement Minier de la Cote 

d'Ivoire.

SODEMI

 Permit transfer date: Arrête No. 00174/MMG/DGMD of 18 December 2020. Transfer from SODEMI to LMCI

                                                            

3 i.e., Aggregate
4 Whilst a ‘feasibility study is stated’, the associated level of technical and cost development is not. Thus, in the Issuers case, the 

Exploitation Permit was granted on a pre-feasibility study.
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Table 1-1: Permits, Agreements and Ownership (Endeavour, 2022)

Description Value Comments

 Permit holder: La Mancha Côte d’Ivoire SARL (100%) ‘LMCI’

 Shareholder of LMCI: Ity Holdings Ltd. (100%) ‘ITYH’

 Ultimate shareholder of ITYH Endeavour Gold Corporation (100%); ‘EGC’

Endeavour Mining Corporation (100%); and ‘EMC’

ultimately Endeavour Mining plc (100%) ‘Endeavour’

Exploitation Permit: Lafigué Mining Licence ‘Lafigué ML’(Public/Internal name)

 Number/Name: PE 58 ‘PE 58 (official name on Permit)

 Area: 64.08 km2

 Date granted: 22/09/2021. Decree No. 2021-538 of 22 September 

2021 

12-year validity, based on two-year construction 

period and a 10-year life of mine. 

 Expiry date: 21/09/2033

 Applicable Mining Code: 2014 Mining Code

 Mining Convention: Still to be negotiated as of the ‘Effective Date’

 Historical permit holder: La Mancha Côte d’Ivoire SARL ‘LMCI’

 Permit transfer date: 12/01/2022 From LMCI to SML

 Current permit holder: Société des Mines de Lafigué SA ‘SML’

 Shareholders of SML: Lafigué Holdings Ltd (80%); ‘LAFH’

Société pour le Développement Minier de la Côte 

d'Ivoire SARL (10%); and,

‘SODEMI

Government of Côte d'Ivoire (10%) ‘GoCI’

Ultimate shareholders of LAFH Endeavour Gold Corporation (100%); and ‘EGC’

ultimately Endeavour Mining plc (100%) ‘Endeavour’

1.3.6 Surface Rights

As described in Section 4.2.5, SML has the requisite surface rights to develop a mine and the attendant 

infrastructure required on PE 58, as well as the rights to develop access to said Property. However, this is also 

contingent on having the requisite permits in place (Section 4.7).

Further, in July 2022, Endeavour approached the Director General of Mines and Geology for the right to 

blast/abstract non-mineral bearing materials for use in construction. Authorisation was subsequently received, with 

taxes payable on the material abstracted/used (Ouattara, 2022a).

1.3.7 Encumbrances

All mining licenses carry a 10% free carried interest in favour of the Government of Côte d’Ivoire (CI) GoCI and, as 

a result, the GoCI holds a 10% interest in SML.
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Also, according to the sale agreement of PR 329 entered between LMCI and SODEMI in November 2020, SODEMI 

holds a dilutable 10% interest in SML; and SODEMI is also entitled to a complementary price of USD 3/oz for every 

additional ounce of ‘Reserves’ identified, over and above the Reserves associated with the 2.471 Moz of Measured 

and Indicated (M&I) gold Resource initially defined on PR 58; and any future mining license issued from the 

perimeter of PR 329.

1.3.8 Payments

The basis of payments to the State are fully defined in Section 4 and summarised below.

 Free Carry Interest (FCI) - summarised in section 1.3.6.

 Royalties - an ‘Ad Valorem’ (or proportional) tax is applied to gross sales revenue, after deductions for transport 

(FOB) and refining and/or smelting costs and penalties. Said tax covers both gold and silver sales.

 Surficial fees - fixed fees based on the granting and renewal of a Permit, and an annual unit rate fee (XOF/km2).

 Central and Commercial Bank Payments - fees payable on foreign currency payments, not involving EUR or XOF 

transactions.

 Community Levies - an Ad Valorem contribution of 0.5% of gross sales revenue after deductions for transport 

(FOB) and refining and/or smelting costs is payable.

 Bonds - a closure bond is payable on the total estimate closure cost, with 20 % of the annual payment made 

into an escrow account, with the remainder take out as bond with a commercial bank.

 Taxes

 Overview

The basis for the application of taxes during construction and production are summarised below. In CI, taxes 

payable are subject to the definitions outlined in the NMC for ‘Production’, namely:

The ‘First commercial production date’, is the date at which the mine reaches a continued period of 

production of sixty days at 80% of its production capacity as drawn up in the ‘feasibility study’ 

forwarded to the mining administration or the date of the shipment of the mining production for 

commercial purposes’.

Importantly, taxes payable by SML if different to the official tax basis outlined in Sections 4.5.9.2 to 4.5.9.13, 

will be as a result of any amendments to the tax basis in the Mining Convention (not signed as of the 

‘Effective Date’ of this Report).

 Construction

During construction, the permit holder is exempt from import duties, except for the Regional/ECOWAS levy 

of 2.5% CIF (Port). Said exemption excludes duties on chemical products and fuel.

 Production

Unless otherwise agreed in the ‘Mining Convention’, the permit holder will in addition to the 

‘Regional/Ecowas’ levy, be subject to full import duties as defined in the tax code for equipment and 

consumables, typically 0 to 20%32 of the CIF value.



Lafigué Project, Côte d’Ivoire

NI 43-101 Technical Report

Definitive Feasibility Study (DFS)

ID [2202-GREP-002_LAF_DFS_NI 43-101], Rev. 0 11/30/2022 Page | 1-43

Chemical products (including fuel) are exempt of duties and only subject to the Region/ECOWAS Levy of 

2.5%.5

 Withholding Taxes (WHT)

Subject to the jurisdiction of the service provider, withholding taxes are applied at a rate of 0 to 20% 

 VAT

Unless agreed otherwise in the Mining Convention, only the Permit holder is VAT exempt for Construction. 

For Production, the rate will be 18% unless negotiated otherwise in the Mining Convention. The exception 

being chemical products6 which are VAT exempt during production.

 Tax on Insurance Premiums

Subject to the type of Product procured, tax on insurance premiums varies between 0.1 and 25%.

 Dividend Payments

The policy for the payment of dividends will be as defined in the ‘Mining Convention’. In general, a sliding 

scale is applied to cover the first year of commercial production, the period of repayment of the debt, and 

the final period after the debt has been repaid.

 Employer Labour Taxes

The employer is subject to; a payroll tax for expatriates and nationals, and employer; retirement, family, 

and worker contribution/compensation payments. Said taxes are built into each employee’s total cost to 

company (TCTC).

 Business Tax (Patente)

Exemption during first ‘three years’ after ‘Production’, then 15% payable on the calculated annual rental 

value of plant and buildings (Rental value is a determined as a function of the gross capital value of fixed 

assets over a defined term).

 CI Training and Capacity Building

As per Article 135 of the 2014 Mining Code, an annual; payment of XOF 25 M is payable to assist in building 

in-country institutional capacity (Endeavour, 2022).

 Corporate Income Tax

As per the NMC, corporate income tax is set at 25%.

1.3.9 Permitting and Compliance

SML have the required permits to start developing the Project on PE 58. Further the QP is not aware of any other 

significant factors and risks that may affect access, title, or the right or ability to perform the proposed work 

programme on the Properties held by the Issuer.

Notwithstanding this, it is notable that:

 The third, exceptional renewal Permit for PR 329 is outstanding.

                                                            

5 Production equipment only. Non-production equipment (i.e., light vehicles, buses etc, are not exempt)
6 Excludes fuels used in buses and light vehicles.
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 Whilst the key relevant Permits are in place for starting to develop a project on PE 58, the signing of the ‘Mining 

Convention’ is significantly outside of the required timelines7 as defined in the CI 2014 Mining Code. This goes 

to defining the tax/derogation basis for SML and its contractors.

 The award of PE 58 was based on a pre-feasibility mine plan/production schedule, and as per Article nine of 

Decree n° 2021-538 of September 2021 granting PE 58 to LMCI, the Issuer needs to notify the Minister of Mines, 

Petroleum and Energy, that the plan is now different to that proposed.

 The approved ESIA and MRCP was based on the pre-feasibility study results. Whilst the DFS is not significantly 

different, as per Article 6 of the Environmental authorisation No. 00044/MINEDD/ANDE, dated 18 February 

2021, ANDE must be notified accordingly of scope changes to the original ESIA. 

 The Mine Closure and Rehabilitation Bond Basis needs to be updated/finalised. Further the:

 escrow account is to be opened within 20 days following first commercial production; and

 bank guarantee to be put in place within 120 days from date of first commercial production.

 A Permitting/agreement/stakeholder/notification register is under development for the construction, 

operational and closure phases of the Project’s/Mine’s life cycle. Until such time as this is completed and 

aligned to the construction and operations schedule, it is not possible to say with certainty, that all relevant 

permits will be in place in time. Notwithstanding this, there is likely sufficient time to address if acted upon 

expediently.

1.4 Accessibility, Climate, Local Resources, Infrastructure and Physiography

1.4.1 Overview 

The Lafigue Mining Licence (PE 58) lies approximately: 

 330 km north-northwest of the port city of Abidjan (approximately 470 km by road), the economic capital of CI 

and 175 km north-northeast of the political capital of CI, Yamoussoukro (approximately 230 km by road);

 55 km east of a transnational infrastructure (road, rail, power and fibre) corridor that connects the port of 

Abidjan, with Burkina Faso to the North; and,

 80 km north-northeast of CI’s second largest city Bouake (approximately 130 km by road).

1.4.2 Political and Economic Environment

CI went through a period of instability from 1999 through to 2011. Since 2012, however, the political situation has 

been stable, and the government of CI has implemented two successful National Development Programmes (PNDs) 

between 2012 to 2016 and 2016 to 2020. The third PND runs from 2021 to 2025. These programmes have generated 

significant Foreign Direct Investment (FDI), both private and intergovernmental, which has contributed to a 

significant expansion and upgrade of CI’s infrastructure, that the Lafigue Project will leverage off.

As a result of the FDI in the local oil/gas industry, agricultural exports and the nascent mining industry, CI has had 

one of West Africa’s highest GDP growth rates since 2012. Further, Moody’s affirmed Côte d'Ivoire's Ba3 rating; and 

changed its outlook to positive from stable and stated that the real GDP growth rate, is likely to be of the order of 

7 %/a from 2022 to 2025 (Moody's, 2022).

                                                            

7 Should have been signed by 15 December 2021.
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CI is also one of the 15 members of the Economic Community of West African States (ECOWAS). This union seeks 

to create a single economic block and develop infrastructure (road, rail, power and communications) and policies 

that are to the benefit of all stakeholders.

1.4.3 Country Population Demographics

The population of CI is estimated to be 27.0 M persons, with a population growth rate of 2.5 %/a. The median age 

of the population is low at 18.9 years, with 51% of the population living in urban areas. Literacy as of the last 

published population census (2014) was low at 40%.

1.4.4 Local Topography, Elevation and Vegetation

There are low lying hills to the north of PE 58, where the elevation increases to just above 400 mamsl and on PE 58, 

the elevation varies from approximately 310 mamsl in the northeast corner of the license, to approximately 230 m 

in the southeast corner. In the area of the proposed pit, the elevation increases to approximately 400 mamsl.

The soils generally located on the lower and high plateaus are iron, aluminium rich ferraltic soils, where mineral 

alteration is complete. Mineral and organic hydromorphic soils are generally found in the vicinity of streams and 

marshy areas.

The site is the domain of clear forests and savannas (wooded, shrubby and grassy savannas), with gallery and 

riparian forests typically running along the seasonal water courses.

1.4.5 Climate

PE 58 falls within the central climate zone of CI, one of three distinct climatic areas within CI. Temperatures are hot 

year-round, with a mean average annual temperature of 27 °C, with average monthly lows and highs of 19 °C and 

36 °C respectively.

The mine will use water harvested from a non-perennial water course that runs diagonally across PE 58. The filling 

of the water harvest dam and the recharge of ground water is highly dependent on the wet season rains, which 

peak in September, but are greater than 100 mm/month from April to October. The design average annual rainfall 

for the Project area is 1119 mm/a, with minimum and maximum design rainfalls of (583 and 1772) mm/a 

respectively. The mean annual evaporation rate is estimated to be 1373 mm/a.

Winds, are predominantly from the southwest, averaging a wind run speed of approximately 2 m/s over the year. 

The site is not subject to extreme wind events and is not suitable for wind turbines.

The potential for solar generated power at PE 58 or in the surrounding area is ‘good’8, but not ‘excellent’9.

1.4.6 Seismicity

PE 58 is in an area of very low seismic risk, which means that design costs for plant and facilities are not adversely 

affected by this factor.

                                                            

8 P50 = 3.93 kWh/kWp
9 Values above 4.5 kWh/kWp are considered excellentInvalid source specified.
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1.4.7 Project/Mine Enabling Infrastructure and Services

The project, being along the A3 infrastructure corridor between the Port of Abidjan and Burkina Faso, has excellent 

enabling infrastructure in close proximity to PE 58, as described more fully herein.

Port

The Lafigue Project/mine will be serviced by the Autonomous Port of Abidjan (APA). The APA is one of the most 

important ports in West Africa, is a major contributor to the economy of CI, and serves as the primary sea entry 

point for goods being transported to Burkina Faso, Mali, Niger, Chad, and Guinea. It also serves as a key export 

point for CI’s agricultural and mineral products (manganese ore).

Road

The distance by road from the APA/Abidjan to PE 58 is approximately 470 km, of which approximately 453 km is 

paved. The last 16 km of the route is via a laterite road which whilst public, will likely be maintained by the Issuer. 

The turn-off from the A3 to PE 58 is at Katiola. The by-pass around the Lafigue village (approximately 2 to 3 km) is 

funded by the Project.

As part of CI’s PND’s, the A3 from Abidjan to Burkina Faso is being upgraded and it is likely that by the time the 

Plant is in operation, 340 km of the route from Abidjan to Bouaké will be via a dual lane highway.

Rail

The rail line from Abidjan to Burkina Faso runs through Katiola, and whilst there is a rail station at Katiola, it is 

primarily used for passengers. While the Lafigue mine can operate without rail, it is recommended that discussions

start with SITARAIL and other stakeholders, regarding the possible provision of an expanded service at Katiola 

(goods, fuel and other).

Power

With the PND programmes, CI has upgraded/expanded their transmission infrastructure across the country, to 

facilitate transnational electricity movement, bringing on new generation capacity (solar and hydro), and increasing 

power distribution to rural communities.

Whilst there is a 225 km transmission line that runs along the A3 infrastructure corridor from Abidjan to Burkina 

Faso via Bouake and Katiola, the Lafigue mine will connect to a new 225 km ring main that links Bouake with 

Ferkessédougou via Dabakala. A new 33 km 225 kV transmission line will be built between Dabakala and the mine 

by the Issuer. The CI transmission infrastructure has improved in recent years and is considered good/reliable, and 

no issues are foreseen.

There have been concerns that CI’s gas/oil fields would run out within the next 10 or so years, and in CI there has 

been a strategic focus on expanding hydro and solar generation, and increasing baseload power generation 

capacity, with a focus on new gas and coal thermal generation capacity. A proposed LNG terminal would facilitate 

the import of gas, to make-up for any shortfalls in local production. Both the development of the LNG terminal and 

coal fired power stations are behind schedule, and it is unclear when, and if these will be built. On this basis, it is 

also unclear whether CI will meet its 2030 strategic generation goals. Further, both hydro and solar have low-

capacity factors, with a low seasonal rainfall in 2021, coupled with power plant failures leading to power rationing 

in CI.
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In late 2021, a new gas/oil field discovery was declared, which should extend CI’s energy independence for a 

number of years. However, it is unclear how quickly additional gas generation capacity can be brought online to 

meet current and projected energy requirements.

Whilst CI exports over 11 % of the electricity generated, additional work is required to understand whether the 

mine could be affected in future by power rationing and the drivers/factors for electricity price escalation. Since 

2016, there has been limited change to electricity pricing.  Subject to economics, solar could be considered in CI to 

achieve the Issuer’s business interests, but any installation need not necessarily be located on PE 58.

Fuel Supply and Storage 

CI has refining capacity in Abidjan, with distribution by road, rail and pipeline. Until such time as a fuel provider is 

selected, the depot for fuel sourcing is not defined. As policy, the Issuer maintains (15 to 20) days of storage capacity 

at site to cover supply chain disruptions.

With the newly discovered offshore oil/gas fields, CI will likely stay a net producer of fuel for the foreseeable future.

Air

Operations at PE 58 will be serviced the by the international airport in in Abidjan and a newly constructed airfield 

on PE 58. The airstrip at PE 58 will be used for the movement of both people and gold. 

Communications

CI has well-developed communication infrastructure (fibre and cellular), which the project will leverage off for both 

construction and operations. No dedicated satellite links will be required.

Location of Towns and Supporting Infrastructure

There are three large regional cities close to PE 58, namely; Bouake (>500 000 people), Katiola (>40 000 people) 

and Dabakala (>56 000 people), and a number of villages between a few hundred and a few thousand people within 

a 25 km radius of PE 58, typically located in a region from the north-northwest to the east of PE 58.

Subject to confirmation from the latest CI population census (2021), the population in the immediate area is 

young10, with low literacy rates circa 20%.

The economy of the region is largely agrarian in nature, with limited to no heavy industry. Thus, there are likely to 

be limited technical skills available locally, and few businesses that would support an operating mine. The mine will 

thus primarily use service providers in Abidjan and abroad to support operations.

As part of the Issuers Social Performance initiatives, the mine will seek to upskill local communities and develop 

local procurement initiatives.

1.4.8 Land Use and Conditions

From a physiography perspective, PE 58 is considered low risk from a construction and operational perspective, and 

there is sufficient space on PE 58 for all the required mine infrastructure, including but not limited to: waste rock 

dumps, tailings facilities, water harvest and storage dams, mine accommodation and plant.

                                                            

10 Likely to be slightly older than the CI median age of 19 years (2014)
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The highest risk for construction and operations, is the supply of water. Notwithstanding this, the use of a non-

perennial water course on PE 58 to harvest water falling in the wet season, supplemented with ground water is 

sufficient to maintain operations for a 100-year ARI dry and wet season event (Knight Piesold).

1.5 History

The earliest documented exploration at Lafigué dates back to 1935, when ‘Bureau Minier of the France d’Outre-

mer’ (Bumiform) conducted geological mapping. It’s successor Bureau de Recherches Géologiques et Minières 

(BRGM) and Société pour le Développement Minier de la Côte d’Ivoire (SODEMI) conducted airborne geophysical 

surveys during the late 1960s and early 1970s, before an exploration, development and operating agreement was 

set up between SODEMI and GENCOR Limited (through its Ivorian subsidiary, GATRO-CI) in 1996. 

Through the agreement GATRO-CI completed a series of regional stream sediment and soil geochemistry surveys, 

exploration pits and trenches, and a small amount of drilling (14 diamond core drillholes and 37 reverse circulation 

holes), and defined four main targets, including Lafigué.

The wider Lafigué target was later delineated between 1994 and 2002 by exploration works conducted by GATRO-

CI, and later by Compagnie Minière Or (COMINOR). Exploration work included; rotary airblast, reverse circulation 

and diamond core drilling, which demonstrated both lithological and structural controls on mineralisation.

Following a cessation of exploration works during the Côte d'Ivoire civil war, COMINOR recommenced exploration 

works in 2010.

In 2014, La Mancha Côte d’Ivoire SARL (LMCI) replaced COMINOR in the partnership with SODEMI, leading 

eventually to a transfer of PR 329 from SODEMI to LMCI in 2020 and the granting of PR 58 to LMCI (and then Société 

des Mines de Lafigué SA (SML)) in 2021.

LMCI drilling from 2014 onwards, focused on delineating mineralisation in Lafigué North, as well as obtaining 

structural data to better understand mineralisation controls.

Historical Mineral Resource estimates were produced in 2002 and 2003 (internal use only), followed by publicly 

reported MREs produced by Endeavour in 2017, 2018, 2019 and 2020, and by SRK Consulting in 2021.

PE 58 has not been mined on a commercial scale, however, there has been significant artisanal mining works 

primarily targeting the quartz-tourmaline vein-hosted mineralisation. Since September 2021, Endeavour alongside 

the Dabakala Gendarmes have been undertaking an eviction exercise, whereby the majority of artisanal miners 

have been removed from demarcated areas within PE 58.

1.6 Geological Setting and Mineralisation

Lafigué is located towards the northern end of the Birimian-age Oumé-Fetekro greenstone belt, a north-south-

trending meta-volcano-sedimentary belt comprised primarily of bimodal metavolcanics and clastic 

metasedimentary rocks.

Lafigué has been interpreted to lie within a compressive relay domain (or transpressive restraining bend), bound 

by two North-northeast-trending sinistral shear corridors, formed at an angle to regional northwest-southeast 

directed shortening during the D2 and D3 regional deformation events (Ciancaleoni, 2018). On the deposit scale, 

gold mineralisation is controlled by a series of east-northeast-trending shear zones dipping at (10 to 40)° to the 

south-southeast.
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Mineralisation is often hosted by quartz-carbonate-tourmaline-pyrite-pyrrhotite-gold veins as well as the 

associated biotite-tourmaline-sericite-chlorite-carbonate alteration zones, where these veins typically exploit the 

gently dipping brittle-ductile reverse shear zones. Gold is also hosted within broader zones of altered, stacked shear 

zones in the hanging wall (and to a lesser degree, the footwall) of the main lithological contacts.

In total, the Lafigué mineralisation spans a strike length of approximately 2 km, trending east-northeast and dipping 

moderately to the south-southeast to a maximum depth of approximately 440 m below the surface in Lafigué North 

(approx. down-dip extension of 700 to 900 m). Mineralisation continuity reduces towards Lafigué Centre and to the 

south and west. The deposit remains open at depth along some parts of its strike length.

1.7 Deposit Type

The Lafigué deposit resembles a typical shear zone-hosted deposit of the West African Paleoproterozoic greenstone 

terrane (Man-Leo Shield). The deposit is associated with the north-south-trending Oumé-Fetekro greenstone belt, 

and more specifically, within a Birimian age complex of bimodal metavolcanics and meta-volcanoclastic rocks 

intruded by a series of felsic intrusions.

1.8 Exploration

Endeavour Mining Corporation commenced exploration activities in 2017, when an airborne vertical tilt-angle 

derivative (‘VTEM’) survey was flown across the permit area to better define the regional structures. Drilling targets 

were further delineated through grab sampling, soil sampling and IP pole-dipole and gradient surveys, mainly 

conducted between 2017 and 2019. More recent exploration programmes have highlighted six targets which 

warrant further exploration work across the PR 329 Exploration Permit and PE58 Mining Permit.

1.9 Drilling

Drilling at Lafigué since 2017 has comprised of six separate campaigns aiming to delineate the full down-dip and 

along-strike extent of mineralisation, as well as increase confidence in the geological and grade continuity through 

infill drilling. Drilling conducting during Endeavour’s ownership of the Project, including reverse circulation and 

diamond core drilling, has been carried out under the supervision of technically qualified personnel applying 

standard industry approaches. For all drillholes completed since 2017, collar surveys were conducted using a 

differential GPS and downhole surveys were completed in each drillhole using a Reflex-EZ track ± EZ-Gyro.

The majority of DD and RC holes at Lafigué have been completed on a 20 to 40 m by 50 m grid, with some areas of 

closer drilling towards the up-dip portions of the deposit and wider spaced drillholes in down-dip areas. The 

majority of drillholes dip at 50° or 60° towards an azimuth of either 000° or 335°. Mineralisation typically dips at 

approximately 20° towards the south/south-southeast, resulting in drilling intersection angles of 90 to 110°. Further 

drilling is recommended on six exploration targets recently delineated.

1.10 Sample Preparation, Analysis and Security

Field duplicates, blank samples and certified reference materials were inserted into the regular sample stream as 

part of the QAQC programmes during the 2010 to 2022 drilling campaigns. Overall, it is considered that the majority 

of sample preparation, analyses and security protocols conformed to industry best practice and do not show any 

significant indications of contamination or bias in the available sample assay results. The absence of QAQC sample 

results for the 1997 and 2002 drilling campaigns is noted and as such, assay data from these drilling campaigns 

present a risk in terms of accuracy and precision of the associated assay grades.
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1.11 Data Verification 

1.11.1 Geology and Resource

Upon acquisition of the Project in 2016, the issuer implemented a SQL-based database management system 

(‘DBMS’), where all historical data generated from the Fetekro Project was audited during the importation process. 

No material issues with the historical drillhole data used for the 2022 MRE have been identified. Since 2013 all data 

acquired across the Fetekro Project area is managed using the built-in data integrity requirements of an industry 

standard SQL-based DBMS. A total of thirteen 2018 and 2019 drillhole collars were resurveyed by Kouamelan during 

2020, with no material discrepancies found. Subsequently, all drillholes completed since 2020 have also had 

verification collar surveys to confirm their positions. Prior to undertaking the 2022 MRE, Qualified Person, Dr Lucy 

Roberts and Dr James Davey of SRK verified the position of five drillholes collar locations (from drilling campaigns 

ranging from 2014 to 2021) during their visit to site between 14 May and 16 May 2021. No twinned drillholes have 

been completed at Lafigué.

1.11.2 Other

The data verification approaches applied by the other consultants who contributed to this Report, are discussed in 

Section 12.

1.12 Mineral Processing and Metallurgical Testing

To support the various stages of study development and the economic evaluation of the Project, a series of 

metallurgical testwork programmes have been conducted on the Lafigué ores through the scoping, pre-feasibility 

and definitive feasibility study phases. These programmes were designed to evaluate alternative comminution, 

processing, and gold extraction flowsheets, provide data for design purposes and inputs for estimation of 

processing costs.

Various comminution options were considered, including; single stage crushing with SAG and ball milling or single 

stage SAG milling, tertiary crushing with ball milling and HPGR with ball milling. Each of these options was 

considered with an in-mill gravity concentration circuit. Downstream processing of the gravity tail considered CIL 

and leach/CIP options as well as thickening options to manage water requirements along with cyanide usage 

minimisation and control of discharge levels.

The early scouting testwork and subsequent definitive testwork programmes concluded that the ore is free milling 

with high levels of gravity recoverable gold and high cyanidable gold extraction. Benchmarking of ore breakage 

characteristics suggested that the fresh ore would be suited to feed preparation using HPGR. A closed circuit HPGR 

ball milling including primary crushing, secondary crushing, and CIL was selected as the process route for the 

feasibility study based on lowest comminution energy requirements, resulting in the highest NPV and IRR compared 

to alternative comminution approaches. This was appropriate given the low fraction of oxide/transition ore (<6% 

of the mineable reserves) and the extreme competency observed in the fresh ore samples. A leach/CIP circuit was 

not justified given the additional capital and operating costs with the low leach feed grades following gravity 

recovery.
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During the definitive feasibility study, considerable emphasis was placed on demonstrating HPGR performance for 

the range of ore host lithology types including waste dilution with fresh ore and the impact of a range of variables 

such as moisture content, roll speed and pressing force on the HPGR performance. Testwork demonstrated 

equivalent HPGR performance over a wide range of conditions such that feed ore blending, beyond limiting 

oxide/transition content to a maximum of 30% of total ore feed, will not be required. The oxide/transition upper 

blend limit (restricted by low ore competency and higher fines content) will also limit the feed ore moisture to <7%, 

which has previously been established as limiting in terms of feed slippage reducing throughput and accelerating 

wear rates.

Further testing of deeper ores from the resource extension drilling programme, demonstrated near identical 

metallurgical performance/recovery across the major host lithologies and confirmed the high gold recovery and 

low reagent consumption characteristics of the fresh ores. Localised variability in gold head assays and mineralogy 

was observed. Although this made direct comparison between tests less conclusive, there was little impact on 

overall gold extractions or final residue grades. Gold extractions were consistently high across the range of 80 

variability samples tested with three slower leaching examples. The mineralogy that caused slow leaching appears 

to be diluted out in the composite samples, with more consistently high gold extractions from the composite gravity 

tails cyanidation tests. This phase of testing included additional leach optimisation testing to improve dissolution 

kinetics and overall gold extraction.

A P80 grind size of 106 µm was selected as the economic optimum with leach cyanide addition of 0.035% w/v 

degrading to 0.03% w/v at a starting pH of 10.5. Efficient removal of the coarse gravity recoverable gold was 

demonstrated to be essential, with very slow whole of ore leach characteristics and lower overall extractions at 

even extended leach times. Leaching will be conducted with air sparging as the oxygen demand is very low and little 

improvement in kinetics was achieved with oxygen. Occasional slower leaching variability examples justified an 

extended CIL residence time of 36 hours for fresh ore. Metallurgical gold recovery and leach reagent consumption 

estimates were based on the median results from the variability samples leach tests and include an allowance for 

soluble gold loss.

Table 1-2: Lafigué Metallurgical Recovery and Reagent Consumption

Composite Gold Recovery (%) NaCN Consumption kg/t Lime Consumption kg/t

Oxide 96.9 0.17 2.85

Transition 96.5 0.17 0.85

Fresh 96.4 0.17 0.32

Table 1-2 notes:

 Lime consumption based on hydrated lime.

 Transition ores were not specifically tested, but the processing requirements are assumed to be the interpolated values shown.

1.13 Mineral Resource Estimate

SRK Consulting (UK) Ltd (SRK) produced the 2022 Mineral Resource estimate for the Lafigué gold deposit. In doing 

so, SRK conducted a high-level review of the supporting drillhole database and then produced a simplified lithology 

model, based on a refined lithology logging field, as well as a weathering model constructed using surfaces based 

on weathering/material type logging, completed by on site geologists.
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SRK selected a nominal modelling cut-off grade of 0.30 g/t Au for the modelling of Au mineralisation, using an 

indicator interpolant with a probability value of 0.4. The indicator interpolant was guided by a structural trend 

based on a series of surfaces interpreted to be the primary controls on the geometry and distribution of 

mineralisation (i.e. lithological contacts and associated shear zones). Additionally, a series of vein wireframes were 

produced based on interval selections in order to accurately model thinner mineralisation domains towards the 

west of the deposit, where mineralisation continuity is reduced.

Following the generation of the geological models, SRK carried out the following steps to produce the MRE:

 statistical analysis and definition of domains;

 geostatistical analysis (variography) within estimation domains;

 block modelling and grade interpolation using Leapfrog Edge software;

 model validation;

 Mineral Resource classification; 

 consideration of reasonable prospects for eventual economic extraction (RPEEE); and,

 reporting of Mineral Resources.

The density database used by SRK includes a total of 2214 measurements (with logged lithology and weathering 

attributes) taken between 2014 and 2021. Density determinations were carried out using drillcore samples 

representing the full range of lithologies and weathering intensities present across the Lafigué ML. The average dry 

bulk density values applied during the MRE are listed in Table 1-3.

Table 1-3: Average Dry Bulk Density Values used for the MRE

Lithology Number of Measurements
Mean Value

(g/cm3)

Laterite 1 2.00

Saprolite 9 1.66

Saprock 17 2.51

Fresh - Mafic 1205 2.86

Fresh - Felsic 628 2.72

Note, only those density samples with lithology and weathering logging were used in the calculation of average densities for the tonnage model

The 2022 Mineral Resource statement for the Lafigué gold deposit is shown in Table 1-4 following.
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Table 1-4: Mineral Resource Statement for the Lafigué Gold Project, Effective Of 15 May 2022*

Classification Material Type
Tonnes

Mt

Au Grade

g/t

Contained Metal (Au)

koz

Indicated

Oxide 0.7 1.55 36

Transition 1.7 1.71 94

Fresh 43.8 2.06 2896

Total 46.3 2.03 3027

Inferred

Oxide 0.1 1.22 4

Transition 0.1 2.05 4

Fresh 1.4 2.11 94

Total 1.5 2.05 102

*In reporting the Mineral Resource Statement, SRK notes the following:

 The reported Mineral Resources are depleted to a drone survey provided to SRK by Endeavour. The survey was conducted on 17 August 2021 and only 

accounts for artisanal open pit development at surface. SRK understands that there were further artisanal mining workings underground, but these could 

not be captured by the drone survey. To account for this, outside of (and below, where necessary) the artisanal open pit workings, to a depth of 5 m below 

the pre-mining topography, the grades have been reduced to zero.  In the absence of any underground survey, and to reflect the uncertainty for these 

areas, SRK has not depleted the tonnages.

 Since September 2021, Endeavour have been undertaking an eviction exercise whereby the artisanal miners are being removed from site. Endeavour have 

stated in correspondence with SRK that as of late January 2022, 98% of the artisanal miners were removed. In the absence of an updated survey and 

groundworks completed at site, SRK highlights the risk associated with more extensive depletion due to ongoing artisanal mining activity in the intervening 

period and or more extensive workings in the prior period, than is accounted for in this Mineral Resource Statement. A sensitivity analysis is provided in 

the accompanying report to inform the reader of the associated risks.

 The reported Mineral Resources have an ‘Effective Date’ of 15 May 2022. The Competent Person for the declaration of Mineral Resources is Dr Lucy 

Roberts, MAusIMM(CP), of SRK Consulting (UK) Ltd. The Mineral Resource estimate was authored by Dr James Davey, also of SRK;

 Technical and economic assumptions were agreed between SRK and LMCI/Endeavour for mining factors (mining and selling costs, mining recovery and 

dilution, pit slope angles) and processing factors (gold recovery, processing costs), which were used to run a pit optimisation exercise.  These factors were 

developed as part of the ongoing Feasibility Study for the Lafigué project, as stated below:

 Mining cost: 2.12 (USD/tore)

 Waste mining cost: 2.65 (USD/trock)

 Processing cost: Oxide/Transition: 7.47 (USD/tore); Fresh: 9.13 (USD/tore)

 Selling cost: 71.8 (USD/oz Au)

 Mining recovery: 98%

 Mining dilution: 9%

 Processing recovery: Oxide = 94.87%; Transition = 94.92%; Fresh = 95.08%

 Average slope angles: (33 to 51)°, dependent on geotechnical domain

 G&A cost: 5.60 (USD/tore)

 Discount rate: 5%

 SRK considers there to be reasonable prospects for eventual economic extraction by constraining the Mineral Resources within an optimised open pit 

shell using a gold price of USD 1500/oz.

 Mineral Resources are reported within the optimised pit shell using cut-off of grades of 0.4 g/t Au (oxide); 0.5 g/t Au (transition) and 0.5 g/t Au (fresh), 

which are the marginal cut-off grades for CIL processing determined during the pit optimisation.

 Mineral Resources are reported as in situ and undiluted, with no mining recovery applied in the Statement.  All tonnages are reported on a dry basis.

 Mineral Resources are not Ore Reserves and do not have demonstrated economic viability, nor have any mining modifying factors been applied;

 Tonnages are reported in metric units, grades in grams per tonne (g/t), and the contained metal in kilo troy ounces.  Tonnages, grades, and contained 

metal totals are rounded appropriately.  1 troy ounce is assumed to be the equivalent of 31.1034 g

 Rounding as required by reporting guidelines may result in apparent summation differences between tonnes, grade and contained metal content.  Where 

these occur, SRK does not consider these to be material.
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1.14 Mineral Reserves Estimates

1.14.1 Introduction

Section 4 discusses the process followed to derive the Mineral Reserves for the Lafigué Project (the ‘Project’) in 

accordance with the Canadian National Instrument 43-101, and adhering to the CIM Definition Standards guidelines 

(CIM, 2014). The Section will specifically focus on the following essential items: 

 Mineral Reserve estimation approach and methodology; 

 hydrological conditions; 

 mining geotechnics; 

 pit optimisation; 

 mine designs; 

 waste rock dump design; 

 Mineral Reserve statements; 

 mine production schedule;

 mining strategy;

 mining cost; and

 opportunities and risks.

1.14.2 Mineral Reserve Estimation Approach

As reported herein, the Mineral Reserve statement for the Project is supported by the engineering designs and 

modifying factors discussed here and detailed in Section 4. A site layout in Figure 1-2 shows the location of the pit 

relative to the process plant, run of mine (‘RoM’) stockpiles and waste rock dumps (‘WRD’).

The open pit is designed with various stage pushbacks, with smaller pits southeast of the Main Pit. The life of mine 

plan (‘LoMp’) for Project includes the following key data inputs and activities:

 Resource block model modified to generate the mining block model through re-blocking, which introduces a 

degree of dilution.

 The pre-mining topographic surface.

 Open Pit optimisation analysis to include:

 derivation of pit optimisation parameters, among other things: dilution, diluting grades and losses, 

metallurgical recovery and refining factors, commodity price and operating expenditure assumptions;

 for unit mining operating expenditures, mining costs were derived from the final financial analysis done 

during the Pre-feasibility Study (‘PFS’) (Snowden, 2021) based on actual cost data from similar operations 

provided by Endeavour Mining Plc (‘Endeavour’). Costs include both waste and ore mining costs 

relationships with reduced level (‘RL’) elevations coded into the block models as a specific attribute;

 derivation of marginal economic ore cut-off grades (‘COG;) as appropriate; and

 ultimate pit and staged pit selections.
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 Engineering pit design assumptions inclusive of:

 open pit access, including haul road designs;

 geotechnical design considerations for pit slopes (inter ramp angles, overall slope angles, batter angles, 

stacked berm configurations and berm widths), which vary as appropriate with azimuth and depth to reflect 

the geotechnical domains as established for each deposit;

 mine planning and production scheduling inclusive of production rates; stockpiling strategies; grade bin 

selection criteria; production capacities for mining; and processing activities; and

 Mineral Reserve reporting is based on aggregating all Measured and Indicated Mineral Resource blocks 

incorporated within the LoMp and reported inclusive of all appropriate dilution, diluted grade, and losses 

to enable the reporting of Mineral Reserves.

Figure 1-2: Project Site Layout (SRK,2022)

1.14.3 Open Pit Geotechnical Design Criteria 

The pit geotechnical design criteria illustrated in Table 1-5 and Figure 1-3 were incorporated during the pit 

optimisation and design process. Geotechnical data was limited to within the boundaries of the PFS pit design, and 

only the Oxide zone for the smaller satellite pits. With the updated Mineral Resource and the subsequent extension 

of the indicated mineral Resource, the updated pit optimisations extended outside the PFS boundary to constrain 

the Geotechnical zones provided.
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Table 1-5: Bastion Geotechnical Pit Geotechnical Design Criteria

Design Sector Units Oxide DS2 DS3 DS4 DS5 DS6 DS7 DS8 DS9

Batter Face Angle ( ° ) 60.0 55.0 85.0 85.0 85.0 55.0 85.0 85.0 85.0

Batter Height (m) 10.0 10.0 20.0 20.0 20.0 20.0 20.0 20.0 20.0

Berm Width (m) 6.0 6.0 12.3 12.3 13.9 11.6 13.9 13.9 13.9

Inter-Ramp Angle (IRA) ( ° ) 40.3 40.3 55.0 55.0 52.0 38.0 52.0 52.0 52.0

Bench Stack Height (m) 50.0 50.0 100.0 100.0 100.0 50.0 100.0 100.0

Decoupling Berm Width (m) 50.0 50.0 100.0 100.0 100.0 50.0 100.0 100.0 100.0

Overall Slope Angle (OSA) (m) 33.0 33.0 51.0 51.0 48.0 35.0 48.0 48.0 48.0

Figure 1-3: Bastion Geotechnical Pit Geotechnical Design Sectors (DS) (SRK,2022)
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1.14.4 Mineral Reserve Assumption

Block Model 

The resource block model was sub-blocked with the parent block size and smallest sub-block sizes 20 m x 20 m x 

10 m and 2.5 m x 2.5 m x 1.25 m along the X-direction, Y-direction, and Z-direction, respectively. The resource 

model was re-blocked to a selective mining unit (‘SMU’), size 5 m x 5 m x 2.5 m along the X-direction, Y-direction, 

and Z-direction respectively, to create regularised mine planning models. The re-blocking process is seen as an 

industry best practice and one of the most elegant ways of applying proper dilution to the resource models 

containing too small a block size to be mined selectively. The SMU size was based on ore loading units corresponding 

in size to a PC2000 and smaller. Therefore, if larger excavators are to be used, the SMU size will need to increase.

The effects of the re-blocking process for Lafigué deposit as percentages of change on the Mineral Reserve ore 

tonnes, gold content and grade above the set cut-off grades through conversion of the resource model with sub-

blocks to a regularised re-blocked model are shown in Table 1-6. In the estimation of the Mineral Reserves, the cut-

off grades vary by weathering type 0.4 g/t Au for oxide and transition and 0.5 g/t Au and fresh ore-forming the 

majority of the deposit.

On the basis that that the Lafigué deposit has not been mined historically, an additional 5% dilution was added on 

a block-by-block basis. The additional factor is applied in addition to the modifying factors incurred during the 

regularisation process. The 5% dilution was only applied during scheduling and not incorporated during the pit 

optimisation.

Mineralogy and by association higher and lower gold grades in the quartz vein versus rock/shear-hosted 

mineralisation, may be visually discernible at the Lafigué deposit. However, the relationship did not prove to be 

consistent within the drill core. In addition, the ore/waste contacts will be challenging to visually distinguish, as the 

deposit incorporates diffuse packages of mineralisation where the grade slowly drops off. Good grade and ore 

control practices will be required that is supported by internal and external training, on dig polygon design, and 

adherence to acceptable dilution levels.

Table 1-6: Total applied Modifying Factors, including additional block-by-block dilution

Cut-Off (g/t Au) 0.4 0.5 0.6 0.8 1.0

Dilution (%) 112.7 110.8 109.3 107.8 107.1

Recovery (%) 93.8 92.6 91.5 90.0 89.0

Or

Tonnes (%) 12.7 10.8 9.3 7.8 7.1

Grade (%) -11.3 -9.8 -8.5 -7.2 -6.6

Content (%) -6.2 -7.4 -8.5 -10.0 -11.0

Total applied Modifying Factors on 5 m x5 m x 2.5 m (x,y,z) model (Unconstrained)
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Optimisation Input Parameters

Table 1-7, following, summarises the optimisation input parameters. For the derivation of cut-off grades and 

supporting the economic viability of the Mineral Reserves, a gold price of USD 1300/oz was used. The other factors 

that derive the net sales revenue are the individual government royalty of 4% with an additional community levy 

of 0.5%, and a transport, vaulting and refining cost of USD 4.0/oz payable. This results in a net gold price of USD 

1237/oz payable (USD 39.79/g), and a total selling cost of USD 62.5/oz.

Table 1-7: Pit Optimisation Input Assumptions Summary

Parameters Units Value Source/Basis

Production Rate - Ore (Mt/a db) 4.00

Geotechnical

 Max Surface Elevation (Z Elevation) 420

 Laterite & Saprolite (Oxide) & Transition IRA / OSA

 DS 1 (Deg) 40.3 / 33.0 END-011-GD DRAFT Report.pdf

 Fresh IRA/OSA

 Footwall Zone DS2 (Deg) 35.0/33.0 END-011-GD DRAFT Report.pdf

 Footwall Zone DS6 (Deg) 38.0/35.0

 Footwall Zone DS7 (Deg) 52.0/48.0

 Hanging Wall Zone DS3 (Deg) 55.0/51.0

 Hanging Wall Zone DS4 (Deg) 55.0/51.0

 Hanging Wall Zone DS5 (Deg) 52.0/48.0

 Hanging Wall Zone DS8 (Deg) 52.0/48.0 Inputs extended from Zone 5

 Hanging Wall Zone DS9 (Deg) 52.0/48.0 Inputs extended from Zone 5

Mining Factors

 Dilution (%) 107%
From Regularisation 5x5x2.5

 Recovery (%) 99%

Processing

 Recovery - Au (oxide) (%) 94.87% Lycopodium 2021

 Recovery - Au (transition) (%) 94.92%

 Recovery - Au (fresh) (%) 95.08%

Operating Costs

 Wavg Waste Mining Cost (USD/trock) 2.65 PFS Financial Model

 Incremental Mining Cost (USD/m bench) 0.0022

 Reference Level (Z Elevation) 350.00

 Wavg Ore/Waste Differential (USD/tore) 0.81

 Grade Control (USD/tore) 1.31

 Rehandle Cost (USD/tore) 0.37

 Off RoM Rehandle (USD/tore) 0.79

 Rehabilitation Cost (USD/trock) 0.06



Lafigué Project, Côte d’Ivoire

NI 43-101 Technical Report

Definitive Feasibility Study (DFS)

ID [2202-GREP-002_LAF_DFS_NI 43-101], Rev. 0 11/30/2022 Page | 1-59

Table 1-7: Pit Optimisation Input Assumptions Summary

Parameters Units Value Source/Basis

 CIL - Oxide (USD/tore) 7.47 Lycopodium 2021

 CIL - Transition (USD/tore) 7.47

 CIL - Fresh (USD/tore) 9.13

 G&A (USD/tore) 5.60 PFS Financial Model

 Sustaining Capital (SIB) (USD/tore) 1.87 PFS Financial Model

 Selling Cost Au (@USD 1300/oz) (USD/oz) 62.5 EDV 2021 Assumptions

Metal Price

 Gold (USD/oz) 1300 EDV 2021 Assumptions

 Gold (USD/g) 41.80

Discount Rate (%) 5% EDV 2021 Assumptions

1.14.5 Cut-off Grade Analysis

The cut-off grades for the economic and Marginal ore by deposit and weathering types are given in Table 1-8, 

following. The cut-off grade analysis completed to support the end-2020 Mineral Reserve statements incorporated 

the various assumptions reported in Table 1-7, inclusive of:

 processing operating expenditures;

 general and administration operating expenditures are assumed at 100% for the economic cut-off grade 

determination and 60% for the Marginal-Ore (‘MO’) grade category;

 deposit-specific metallurgical recovery assumptions distinguishing between oxide, transitional and fresh ore;

 transportation, vaulting, and refining charges expressed in USD/oz;

 long-term gold price assumption of USD 1300/oz for reserves; and

 ad-valorem (or proportional) taxes paid on gross revenues from sales after deductions for transport (FOB) and 

refining and/or smelting costs, comprising:

 a 4% gold royalty; and

 a 0.5% community levy.
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Table 1-8: CoG for LG and MO by Weathering Type

Description Units Value

Economic Operating Costs (Oxide) (USD/tore) 16.78

Economic Operating Costs (Transition) (USD/tore) 16.71

Economic Operating Costs (Fresh) (USD/tore) 16.86

Low Grade (LG) Cut Off Grade

 Economic Cut-Off Grade (Oxide) (g/t Au) 0.4

 Economic Cut-Off Grade (Transition) (g/t Au) 0.4

 Economic Cut-Off Grade (Fresh) (g/t Au) 0.5

 In Situ Economic Cut-Off Grade (Oxide) (g/t Au) 0.5

 In Situ Economic Cut-Off Grade (Transition) (g/t Au) 0.5

 In Situ Economic Cut-Off Grade (Fresh) (g/t Au) 0.6

Marginally Economic Ore (MO) Cut-off Grade

 Marginal Cut-Off Grade (Oxide) (g/t Au) 0.4

 Marginal Cut-Off Grade (Transition) (g/t Au) 0.4

 Marginal Cut-Off Grade (Fresh) (g/t Au) 0.4

1.14.6 Pit Optimisation Results 

The objective of the open pit optimisation process is to determine a generalised open-pit shape (shell) that provides 

the highest economic value for a deposit. Pit optimisations were carried out using the Whittle Four-X (Whittle) pit 

optimisation software. Whittle software is considered the leader and widely used in the mining industry for open 

pit optimisation and consequently was selected for use in the Lafigué DFS.

The final pit design defines the ore reserve, and subsequently, the LoM production schedule/cashflows. Hence, pit 

optimisation is the first step in developing any LoM plan. In addition to defining the ultimate size of the open pit, 

the pit optimisation process also indicates possible mining pushbacks. These intermediate mining stages allow the 

pit to be developed practically and incrementally while at the same time targeting high-grade ore and deferring 

waste stripping.

Two optimisation scenarios have been run and will be discussed in this section:

 Measured and indicated classified material (‘MI’) case. Inferred classified material is treated as waste.

The MI case pit optimisation has been run based solely on the Measured and Indicated classified material to define 

the optimal pit shell and inventory and supports the estimation of Ore Reserves.

 Measured, Indicated, and Inferred classified material treated as ore (‘MIF’) case. 

The MIF case pit optimisation has been used to evaluate if there is any inferred material in the near-term that might 

add value or be sterilised by the current MI pit. The MIF case also assists in better understanding the long-term 

potential.
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Measured, Indicated (MI) Pit Optimisation Results

The calculation of a Whittle optimisation NPV, the usual criteria for selecting an optimal pit, largely depends on the 

discount rate and the high-level scheduling methodology applied in Whittle. Whittle then produces nested pit shells 

with a relative undiscounted cash flow (‘CF’) and discounted cash flow (‘DCF’) for each nested pit. Three relative 

DCFs are presented based on three different scheduling methodologies applied by Whittle:

 Best: The best cash flow is achieved when the nested pit shells are mined in sequence. Although optimal for 

cash flow, such a sequence is mostly impractical since nested pit shells are often closely layered (like the layers 

of an onion) and would imply that thin pushbacks could be mined.

 Worst: The worst cash flow is achieved when the selected final pit shell is mined from top to bottom without 

consideration for nested pit shells or pushbacks. This approach would undoubtedly be practical but usually 

presents the lowest economic scheduling option.

 Specified: The specified case lies somewhere between the best and the worst. The user selects which cutbacks 

to mine to gain the advantages of higher cash flow of the Best Case, whilst still being practical and feasible.

Figure 1-4 shows the pit-by-pit metal price sensitivity results from the MI case pit optimisation. Detailed pit 

optimisation results are provided in Table 1-9, whilst Table 1-10 summarises the selected pit shell results for each 

pushback and a USD 1300/oz shell. The Reserve Case pit optimisation has been used to determine the final pit 

extents for the LoM plan.

The ultimate pit shell selection was driven by maximising the pit inventory while considering the economic viability 

of the open pit, which considers the NPV in conjunction with the overall stripping ratio.

 The discounted open-pit value for each nested pit shows that the ‘Best’ and ‘Specified’ scheduling options, start 

to plateau at USD 1100/oz.

 The ‘Specified’ scheduling options trend is slightly lower than the ‘Best’ case, but significantly better than the 

‘Worst’ case. This result indicates that Lafigué will benefit from a pushback-phased mining approach, but this 

diminishes after a USD 950/oz pit shell, where the ‘Specified’ case decreases relative to the ‘Best’ case.

 There are two distinct step changes at USD 725/oz and USD 875/oz, with minor step changes between USD 

900/oz and USD 1000/oz. The pit starts plateauing between USD 1150/oz and USD 1300/oz.

 Substantial step changes within tiny gold price margins indicate that concentrated higher-grade zones drive the 

incremental pits generated by Whittle. This is better represented in Table 1-6. 

 Beyond USD 1150/oz on the graph, the Specified scheduling options show a stable but steady decreasing 

discounted cash flow to USD 1600/oz.

The USD 1175/oz pit shell was chosen as the final optimal pit shell for scheduling, which should deliver 44.6 Mt of 

ore (diluted) at a Whittle stripping ratio (excluding ramps and bench geometry) of 9.1 (t:t), and a Whittle cut-off 

grade 0.53 g/t Au for fresh ore. The total metal within the final pit shell is 2.66 Moz. The USD 1175/oz pit shell has 

a slightly higher specified NPV (USD 7M) compared to USD 1300/oz, but has 100 koz less gold.
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Figure 1-4: Reserve Case (MI) Metal Price Sensitivity

Table 1-9: Reserve Case (MI) Pit-by-Pit Results
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800 120.17 105.40 14.77 2.06 0.98 7.13 591.10 514.50 516.79 516.79 0.93 665.13

825 120.59 105.72 14.88 2.05 0.98 7.10 592.82 515.92 517.84 517.84 0.93 665.81

850 121.65 106.59 15.06 2.04 0.99 7.08 596.05 518.57 519.77 519.77 0.94 667.25

875 154.19 136.21 17.98 2.01 1.16 7.58 663.85 572.32 560.93 562.76 1.11 699.88
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Table 1-9: Reserve Case (MI) Pit-by-Pit Results
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900 276.64 247.24 29.40 1.93 1.83 8.41 918.44 735.20 690.23 718.73 1.74 772.91

925 337.45 302.24 35.22 1.90 2.15 8.58 1032.63 803.63 718.00 773.37 2.05 795.77

950 342.24 306.39 35.86 1.89 2.18 8.54 1042.09 808.73 720.89 777.22 2.08 797.89

975 356.02 318.92 37.11 1.89 2.25 8.59 1064.36 821.86 728.93 789.06 2.14 803.32

1000 357.41 320.05 37.36 1.88 2.26 8.57 1066.96 823.40 729.67 788.62 2.15 804.09

1025 379.88 341.40 38.48 1.90 2.35 8.87 1091.01 837.57 727.87 805.50 2.24 811.94

1050 383.94 344.70 39.24 1.88 2.37 8.78 1096.92 840.82 728.42 800.41 2.26 814.58

1075 418.34 376.46 41.88 1.87 2.52 8.99 1129.10 857.80 724.40 817.02 2.40 829.63

1100 420.95 378.72 42.23 1.87 2.53 8.97 1131.75 859.13 724.30 817.28 2.41 831.09

1125 428.08 385.23 42.85 1.86 2.56 8.99 1137.08 861.82 723.34 818.08 2.44 834.53

1150 429.40 386.33 43.07 1.86 2.57 8.97 1138.17 862.28 723.11 816.37 2.45 835.39

1175 452.35 407.71 44.64 1.85 2.66 9.13 1150.00 868.34 716.19 819.50 2.53 846.17

1200 464.60 418.87 45.73 1.84 2.71 9.16 1154.96 870.72 705.61 819.05 2.58 852.21

1225 467.54 421.46 46.09 1.84 2.72 9.15 1155.96 871.17 703.48 817.54 2.59 853.96

1250 469.21 422.92 46.30 1.83 2.73 9.13 1156.34 871.34 702.22 814.63 2.60 855.03

1275 469.75 423.32 46.43 1.83 2.73 9.12 1156.46 871.35 701.56 815.18 2.60 855.53

1300 475.70 428.62 47.08 1.82 2.76 9.10 1156.64 871.29 694.92 812.45 2.62 859.26

1350 479.86 432.36 47.50 1.81 2.77 9.10 1156.19 870.92 691.41 811.03 2.64 861.91

1400 505.62 456.49 49.12 1.80 2.85 9.29 1149.56 867.05 667.45 796.05 2.71 876.47

1450 521.65 471.68 49.97 1.80 2.90 9.44 1143.55 863.82 653.76 790.33 2.76 885.35

1500 533.29 482.57 50.73 1.80 2.93 9.51 1137.60 860.67 641.78 786.01 2.79 892.27

1550 536.32 485.33 50.99 1.79 2.94 9.52 1135.61 859.60 637.29 781.80 2.80 894.26

1600 556.71 504.74 51.97 1.79 2.99 9.71 1121.18 852.05 616.27 770.38 2.85 906.29

1650 559.71 507.47 52.24 1.79 3.00 9.71 1118.30 850.58 611.76 767.82 2.86 908.43

1700 560.86 508.53 52.33 1.78 3.00 9.72 1117.04 849.95 610.34 766.46 2.86 909.27

1750 562.63 510.16 52.47 1.78 3.01 9.72 1114.96 848.91 607.70 765.44 2.86 910.57

1800 568.03 515.27 52.76 1.78 3.02 9.77 1109.22 846.03 600.88 752.94 2.87 914.11

1850 575.01 521.88 53.13 1.78 3.03 9.82 1101.45 842.17 589.88 755.66 2.89 918.63

1900 576.82 523.59 53.23 1.77 3.04 9.84 1099.03 841.01 587.34 753.52 2.89 919.94

1950 580.46 527.09 53.38 1.77 3.04 9.87 1094.57 838.82 582.74 741.26 2.90 922.35

2000 581.66 528.21 53.45 1.77 3.05 9.88 1092.80 837.93 580.80 749.44 2.90 923.26
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Table 1-10: Reserve Case (MI) Select Pit Shells Optimisation Results

Lafigué DFS Units USD 675/oz USD 875/oz USD 900/oz USD 1175/oz USD 1300/oz

Inventory (Mt) 4.4 17.1 28.0 42.5 44.8

 Gold grade (g/t Au) 2.07 2.11 2.03 1.95 1.91

 Contained gold (koz Au) 294 1161 1829 2660 2756

Modifying Factors

 Mining Dilution (%)
From Regularisation 5x5x2.5 with addition 5% dilution

 Mining Recovery (%)

Diluted

 Inventory (Mt) 4.6 18.0 29.4 44.6 47.1

 Grade (g/t Au) 1.98 2.01 1.93 1.85 1.82

 Contained Metal (koz Au) 294 1161 1829 2660 2756

Quantities

 Total Rock (Mt) 15.3 154.2 276.6 452.4 475.7

 Mineral Inventory (Mt) 4.6 18.0 29.4 44.6 47.1

 Waste + OM (Mt) 10.6 136.2 247.2 407.7 428.6

 Stripping Ratio (t:t) 2.3 7.6 8.4 9.1 9.1

Operating Expenditures

 Mining (USD/tmined) 2.90 2.71 2.75 2.78 2.78

 Rehabilitation Cost (USD/tore) 0.06 0.06 0.06 0.06 0.06

 Processing CIL + G&A (USD/tore) 14.80 15.45 15.63 15.71 15.71

 Au Selling Cost (USD/oz) 62.50 62.50 62.50 62.50 62.50

 Total Cash Cost (USD/oz) 2.90 2.71 2.75 846 2.78

Product

 Au Metallurgical Recovery (%) 95.25 95.32 95.28 95.26 95.25

 Recovered Metal (koz Au) 280 1106 1743 2534 2625

LoM Economic Summary

 Metal Price (USD/oz) 1300 1300 1300 1300 1300

 Revenue (USD M) 364 1438 2265 3294 3412

 Mining Costs (USD M) 44 418 762 1257 1323

 Processing Costs CIL (USD M) 69 278 459 701 740

 Selling Costs (USD M) 17.5 69.1 108.9 158.4 164.0

 Cashflow (USD M) 233.1 663.9 918.4 1150.0 1156.6

 Discount Rate (%) 5.0% 5.0% 5.0% 5.0% 5.0%

 Mill Rate (Mt/a) 4.0 4.0 4.0 4.0 4.0

 DCF - Best Case (USD M) 221.86 572.32 735.20 868.34 871.29

 DCF Specified (USD M) 221.79 562.76 718.73 819.50 812.45

 DCF - Worst Case (USD M) 221.79 560.93 690.23 716.19 694.92
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Table 1-10: Reserve Case (MI) Select Pit Shells Optimisation Results

Lafigué DFS Units USD 675/oz USD 875/oz USD 900/oz USD 1175/oz USD 1300/oz

 Project Life (years) 1.4 5.4 8.9 13.5 14.3

Cut-Off Grade

 OCOG - OPEX CIL (USD/tore) 24.34 38.71 41.54 43.88 43.81

 ECOG - OPEX CIL (USD/tore) 14.80 15.45 15.63 15.71 15.71

 OCOG CIL (g/t Au) 0.6 1.0 1.1 1.2 1.2

 ECOG CIL (g/t Au) 0.4 0.4 0.4 0.4 0.4

 ISOCOG CIL (g/t Au) 0.7 1.2 1.2 1.3 1.3

 ISECOG CIL (g/t Au) 0.4 0.5 0.5 0.5 0.5

Measured, INDICATED, and Inferred (MIF) Pit Optimisation Results

For the MIF case, inferred material was monetised with the Measured and Indicated to evaluate if there is any 

inferred material in the near term that might add value or be sterilised by the current MI pit. Figure 1-5 shows a 

plan view of the MI USD 1300/oz (red) pit shell to the MIF USD 1300/oz (blue) and USD 1500/oz (purple) pit shell, 

whilst Table 1-11 provides a summary inventory for each. The inferred inventories are mostly small thin lenses 

within the main pit at depth, expanding the pit highwall to the south.
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Figure 1-5: MI vs MIF comparison
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Table 1-11: MI vs MIF Comparison

Lafigué FS Units USD 1300/oz USD 1300/oz USD 1500/oz

Optimisation Results MI MIF MIF

Regularised 5x5x2.5

In-situ Inventory (Mt) 44.8 46.7 54.0

 Gold grade (g/t Au) 1.91 1.91 1.81

 Contained gold (koz Au) 2756 2860 3136

Modifying Factors

 Mining Dilution
From Regularisation 5x5x2.5 with additional 5% Dilution

 Mining Recovery

Diluted

 Inventory (Mt) 47.1 49.0 56.7

 Grade (g/t Au) 1.82 1.81 1.72

 Contained Metal (koz Au) 2756 2860 3136

Quantities

 Total Rock (Mt) 475.7 495.5 572.3

 Mineral Inventory (Mt) 47.1 49.0 56.7

 Waste + OM (Mt) 428.6 446.5 515.6

 Waste (Mt) 418.0 434.4 505.0

 Inventory (Below Cut-off) (Mt) 10.6 12.1 10.6

 Stripping Ratio (t:t) 9.1 9.1 9.1

Operating Expenditures

 Mining (USD/t mined) 2.78 2.77 2.79

 Rehabilitation Cost (USD/tore) 0.06 0.06 0.06

 Processing CIL + G&A (USD/tore) 15.71 15.60 15.63

 Au Selling Cost (USD/oz) 62.50 62.50 71.50

 Total Cash Cost (USD/oz) 859 863 922

Product

 Au Metallurgical Recovery (%) 95.25 95.24 95.22

 Recovered Metal (koz Au) 2625 2724 2986

LoM Economic Summary

 Metal Price (USD/oz) 1300 1300 1500

 Revenue (USD M) 3412 3541 4479

 Mining Costs (USD M) 1323 1368 1591

 Processing Costs CIL (USD M) 740 765 886

 Selling Costs (USD M) 164.0 170.3 213.5

 Cashflow (USD M) 1156.6 0.0 0.0

 Discount Rate (%) 5.0% 5.0% 5.0%
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Table 1-11: MI vs MIF Comparison

Lafigué FS Units USD 1300/oz USD 1300/oz USD 1500/oz

Optimisation Results MI MIF MIF

 Mill Rate (Mt/a) 4.0 3.3 3.3

 DCF - Best Case (USD M) 871.29 894.77 1283.90

 DCF Specified (USD M) 812.45 809.93 1166.06

 DCF - Worst Case (USD M) 694.92 707.53 1003.98

Project Life (years) 11.8 14.9 17.2

Cut-Off Grade

 OCOG - OPEX CIL (USD/tore) 43.81 43.50 43.70

 ECOG - OPEX CIL (USD/tore) 15.71 15.60 15.63

 OCOG CIL (g/t Au) 1.2 1.1 1.0

 ECOG CIL (g/t Au) 0.4 0.4 0.4

 ISOCOG CIL (g/t Au) 1.3 1.3 1.1

 ISECOG CIL (g/t Au) 0.5 0.4 0.4

Whittle Sensitivity analysis 

Table 1-12 summarise the Whittle sensitivities for: Mining Cost, Processing Cost, Gold Price, and Slope Angle, run 

on ultimate shell of USD 1300/oz. The greener colours are the sensitivities with the most significant improvement 

on earnings before interest tax and amortisation excluding any capital cost (EBITA excl.CAPEX) and the red colours with 

the highest decrease. The brighter the colour, the higher the sensitivity.

Table 1-12: Whittle Sensitivities

Sensitivity (%) Total (Mt) Waste (Mt) Ore (Mt) Grade (g/t) Gold (Moz) NPV (USD M)

Mining Cost 

 +15 452.3 407.8 44.5 2.0 2.66 652

 +10 452.3 407.8 44.5 2.0 2.66 703

 +5 452.3 407.7 44.6 1.9 2.66 753

 0 452.3 407.7 44.6 1.9 2.66 804

 -5 452.3 407.7 44.7 1.9 2.66 855

 -10 452.3 407.6 44.7 1.9 2.66 905

 -15 452.3 407.6 44.7 1.9 2.66 956

Processing Cost 

 +15 452 409 43 1.99 2.64 766

 +10 452 409 44 1.98 2.64 779

 +5 452 408 44 1.96 2.65 793

 0 452 408 45 1.95 2.66 804

 -5 452 407 45 1.93 2.67 816

 -10 452 407 45 1.92 2.67 829
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Table 1-12: Whittle Sensitivities

Sensitivity (%) Total (Mt) Waste (Mt) Ore (Mt) Grade (g/t) Gold (Moz) NPV (USD M)

 -15 452 406 46 1.91 2.68 849

Gold Price

 +15 452 405 47 1.87 2.69 1111

 +10 452 406 46 1.90 2.68 1029

 +5 452 407 45 1.92 2.67 917

 0 452 408 45 1.95 2.66 804

 -5 452 409 44 1.98 2.64 691

 -10 452 410 43 2.02 2.63 577

 -15 452 411 41 2.06 2.60 470

Slope Angle

 +15 430 383 47 1.96 2.81 939

 +10 431 385 46 1.95 28.84 615

 +5 443 397 46 1.94 2.74 865

 0 452 408 45 1.95 2.66 804

 -5 454 410 44 1.95 2.64 762

 -10 444 401 43 1.94 2.53 765

 -15 452 410 42 1.94 2.49 729

1.14.7 Pit Design

Figure 1-6 illustrate the Lafigué stage designs. The hanging wall is to the south of the pit, while the footwall is in the 

north. The number of ramps passing the hanging wall was kept as low as practicable, to avoid lowering the overall 

slope angle and increasing the waste tonnage. The pit design in the north followed the ore body as closely as 

possible to reduce dilution and losses in the footwall.

Interim Stages were selected with Stage 1 at USD 725/oz, which includes pushbacks 1 for Pit A, Pit B and Pit C. Stage 

2 was designed between USD 850 and 875/oz to accommodate the minimum mining width and expands Pit A to 

Pushback 2 boundary. Stage 3 included Pit A pushback 3 and Pit B pushback 2 and was designed between USD 900 

and 1050/oz to allow consistent ramp access between north and south, transitioning into Stage 4, designed at USD 

1175/oz pit shell. Stage 4 mines the final Pit A pushback 4, forming the ultimate pit boundary.

Stage 1 comprises the satellite pit, Pit C, Pushback 1 of the satellite pit, Pit B, and Pushback 1 of the Main pit, and 

Pit A. Pushback 1 of the Main pit reaches a maximum depth of 90 m at 290 mamsl. Therefore, Pit B is brought in 

during stage 1 to bring the oxide material forward in the schedule.

Stage 2 extends the Main pit to the east and down to 135 mamsl, resulting in a maximum depth of 230 m. Pit B 

remains the same during Stage 2 to focus mining on the Main pit. The Main pit's north wall (footwall) forms part of 

the final pit wall.

Stage 3 reaches a maximum depth of 235 m at the 140 mamsl in the Main Pit A pushback 3, with Pit B and Pit C at 

final limits. Main pit pushback 3 was limited to 140 mamsl to join up with pushback 4, which extends the Main pit 

deeper and to the south. This south wall then forms part of the final highwall.



Lafigué Project, Côte d’Ivoire

NI 43-101 Technical Report

Definitive Feasibility Study (DFS)

ID [2202-GREP-002_LAF_DFS_NI 43-101], Rev. 0 11/30/2022 Page | 1-70

Pit A pushback 3 was adjusted slightly in width and limited to 140 mamsl, to allow continuous ramp access with 

pushback 4 between (265 and 215) mamsl and below 140 mamsl. There is an opportunity to extend Pit A pushback 

3 deeper to mine all the ore tonnes Whittle selected for Pit A pushback 3; however, the strategic schedule indicated 

that mining deeper at this stage would mainly add material to the stockpile and is not explicitly required to sustain 

plant feed. In addition, it should be noted that if Pit A pushback 3 is extended to the entire boundary and depth at 

140 mamsl, Pit A pushback 4 will require additional ramps with switchbacks to maintain bench access.

Stage 4 extends the Main pit deeper to its maximum depth of 338 m at 0 mamsl. It also advances to the southwest 

to reach the final pit wall, forming the ultimate pit design.

Table 1-13 summarises the pit design inventories by stage and Table 1-14 by wreathing type. The inventories show 

that the designs do not precisely follow the selected Whittle shells. Designing to follow the pit shells to operate in 

isolation from each other, required multiple switchbacks resulting in flatter overall slopes, more waste being mined 

and a significant increase in cycle times. In addition, the strategic schedule showed that the Lafigué pit quickly 

extends to its final limits, and pushbacks add limited value.

Figure 1-6: Lafigué Stage 1-4 Designs (Plan View) (SRK,2022)
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Table 1-13: Pit Design Summary

Deposit Total (kt) Waste (kt) Ore (kt) Grade (g/t) Gold (koz) Total (kbcm) Waste (kbcm) Ore (kbcm)

Pit A PB1 23 545 17 674 5871 1.60 301 9486 7169 2317

Pit A PB2 161 670 146 536 15 134 1.80 874 59 307 53 897 5410

Pit A PB3 138 871 131 774 7097 1.57 358 50 048 47 508 2540

Pit A PB4 118 139 99 591 18 548 1.63 973 42 488 35 885 6603

Pit B PB1 5 971 5090 881 1.71 48 2787 2403 384

Pit B PB2 18 621 17 562 1060 1.98 67 6997 6626 371

Pit B PB3 24 361 23 308 1053 2.50 85 9266 8898 368

Pit C 436 268 168 1.51 8 206 133 73

Total 491 615 441 802 49 813 1.69 2714 180 584 162 517 18 067

Table 1-14: Pit Design inventory by Weathering

Weathering Type Total (kt) Waste (kt) Ore (kt) Grade (g/t) Gold (koz) Total (kbcm)
Waste 

(kbcm)
Ore (kbcm)

Oxide 22 390 21 523 867 1.23 34 13 773 13 238 535

Transitional 34 248 32 169 2079 1.39 93 13 879 13 036 843

Fresh 434 977 388 111 46 866 1.72 2 587 152 932 136 244 16 689

Total 491 615 441 802 49 813 1.69 2 714 180 584 162 517 18 067

Table 1-15 compares the pit shell (MI) and the ultimate pit designs. The pit designs mine additional waste to 

maintain the batter angle and berm width requirements for stability while the pit shell follows the block model. 

Extra waste is also mined due to ramps in the hanging wall. Further design optimisation is ongoing.

Table 1-15: Pit Design Comparison

Item Units Design Whittle Variance (%)

Total Mt 491.61 452.35 8%

Waste Mt 445.69 407.71 9%

Ore Mt 45.92 44.64 3%

Grade g/t Au 1.80 1.85 -3%

Ounces Moz 2.66 2.66 0%

Strip ratio Waste:Ore 9.71 9.13 6%

1.14.8 Historical Mineral Reserve Statements December 2020

Snowden completed the 2020 reserve estimate. In addition, Snowden completed pit optimisation and mine design 

and developed the LoM schedules based on the Endeavour Lafigué deposit block model (fetekro_bm_july202.dm).

The Reserve statement, effective 31 December 2021, reported at USD 1500/oz gold price and a marginal cut-off 

grade of 0.4 g/t Au is seen in Table 1-16. The Probable Mineral Reserve reported for the Lafigué Project was 32.0 

Mt at 2.1 g/t Au, containing 2160 Au koz with an estimated LoM of 11 years.



Lafigué Project, Côte d’Ivoire

NI 43-101 Technical Report

Definitive Feasibility Study (DFS)

ID [2202-GREP-002_LAF_DFS_NI 43-101], Rev. 0 11/30/2022 Page | 1-72

Table 1-16: Historical Mineral Reserve Statements December 2020

Item Units Proved Probable Total Mineral Reserve

Ore Mt 0 32.0 32.0

Gold grade g/t Au 0 2.1 2.1

Contained gold Moz 0 2.1 2.1

Table 1-16 note: some numbers may not sum correctly due to rounding

1.14.9 Mineral Reserve Statement as of the 01 June 2022

The reserve estimate is in accordance with the Canadian National Instrument 43-101, and adhering to the CIM 

Definition Standards guidelines (CIM, 2014). Therefore, public Reports dealing with exploration results, mineral 

resources and mineral reserves must use only the terms Proved or Probable mineral reserves, Measured, Indicated, 

and Inferred mineral resources and exploration results as shown in Table 1-17

SRK confirms that the Mineral Reserve statement presented in Table 1-17 has been derived from the Mineral 

Resource with an ‘Effective Date’ of 15 May 2022 authored by SRK (31113_Lafigué_MRE_May_2022).

The Mineral Reserve reported by SRK is constrained within an engineered design pit based on the optimised pit 

shell generated solely on the Measured and Indicated classified portion of the Mineral Resource. Inferred material 

within the pit design was treated as waste for reporting purposes.

The Reserve statement, Effective 01 June 2022, reported at USD 1300/oz gold price and a marginal cut-off grade of 

0.40 g/t Au is presented in Table 1-17. The Probable Mineral Reserve reported for the Lafigué Project is 49.81 Mt 

at 1.69 g/t Au, containing 2.71 Moz of Au with an estimated LoM of 13 years. The reported mineral reserve is 

associated with 441.8Mt of waste mining corresponding to 8.9 to 1.0 waste to ore strip ratio on mass.
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Table 1-17: Lafigué Project Mineral Reserve 01 June 2022

Classification Category Material Type Tonnes (Mt) Grade, Au (g/t) Metal Content, Au 

(Moz)

CoG (Au g/t)

Oxide

Proved Transitional

Fresh

Sub-Total Proved ALL

Oxide 0.87 1.23 0.03 0.40

Probable Transitional 2.08 1.39 0.09 0.40

Fresh 46.87 1.72 2.59 0.40

Sub-Total Probable ALL 49.81 1.69 2.71 0.40

Oxide 0.87 1.23 0.03 0.40

Proved and Probable Transitional 2.08 1.39 0.09 0.40

Fresh 46.87 1.72 2.59 0.40

Total Ore Reserve ALL 49.81 1.69 2.714 0.40

Table 1-17 notes:

 Some numbers may not sum correctly due to rounding.

 The statement was depleted based on the depletion surface of end August 2021 (“topo_artisanal_09092021”), including Artisanal mining up to this 

date.

 Above cut-off grade of 0.40 g/t Au using an Au price of USD 1300/oz. 

 Modifying factors for dilution range from (0 to 14) % and mining recovery between (95 to 100) %. 

 All figures are rounded to reflect the relative accuracy of the estimate.

 Ore Reserves have demonstrated economic viability.

 The pit inventories were constrained within a pit design. The Ore Reserve comprises a mine life of some thirteen years, with an additional one years 

of stockpile feed, totalling 13 years.

 The mineral resources and reserves have been estimated and reported in accordance with Canadian National Instrument 43-101, 'Standards of 

Disclosure for Mineral Projects and the Definition Standards adopted by CIM Council in May 2014. The Ore Reserve is given based on 100% ownership 

of the property.

1.15 Mining Methods

1.15.1 Mining Strategy

The Project will make use of conventional open pit truck and excavator operation with the production unit 

operations (drilling, blasting, loading, hauling, and dumping) carried out by contractor mining personnel and 

equipment. The mining contractor will be responsible for short term production planning, drilling (production and 

grade control), loading and hauling. Blasting will be carried out by a specialised blasting contractor, that will also be 

responsible for the supply of explosives.

The saprolite is anticipated to be primarily free-dig potentially requiring ripping with 14% of oxide material planned 

for blasting. A low powder factor was estimated for blasting the oxide material, with blasting of oxides mainly 

consisting of fracturing the harder laterite cap with a low powder factor of 0.32 kg/m³. As the rock strengths 

increase, blasting will be utilised more regularly within the transitional zone with powder factors estimated at 0.59 

kg/m³. All the fresh rock will be blasted with powder factors estimated at 0.76 kg/m³. Production drilling of 

transitional and fresh material will be undertaken by top hammer drills drilling 152 mm diameter holes.
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Mining is envisioned to occur in 10 m benches, with double batters to achieve the final 20 m bench. Mining will 

occur in 3 to 4 flitches depending on required vertical selectivity. This practice decreases dilution by using selectivity 

practices utilising smaller loading units for ore loading. Ore and waste will be loaded with hydraulic diesel shovels 

and all material will be hauled out of the pits by diesel powered trucks. The material will be hauled to various 

destinations as part of the overall mining strategy, namely:

 directly to primary crusher;

 RoM pad stockpile;

 topsoil stockpiles;

 aggregate stockpile; and

 waste dump.

1.15.2 Hydrogeology and Open Pit Water Inflow Review

The Lafigué pit water management system is designed to lower the groundwater table ahead of mining and reduce 

pore pressures behind pit walls, remove ongoing groundwater seepage from the pit to the extent possible, minimize 

the impact on mining associated with surface water accumulation in the pit in response to rainfall events, and 

capture and divert stormwater runoff around the pit.

Groundwater flows will be captured by a network of dewatering wells, sub-horizontal drains (to drain pore 

pressures behind pit slopes) and open in-pit ditches. Surface water entering the pit will be dewatered through in-

pit sumps. The surface water dewatering strategy is designed around managing the 1:100 year 24-hour rainfall 

event. It is assumed that all rainwater collected during the peak storm event would be evacuated from the pit floor 

within five days.

Pit dewatering activities will be split with the contractor being responsible for all dewatering activities in-pit and 

the owner’s team for all ex-pit borehole dewatering. All in-pit dewatering costs are accounted for in the mining 

contractor unit rates. An allowance of USD 500 k was allocated for pre-mining ex-pit borehole drilling and 

equipping; and, a concurrent baseline aquifer assessment, including water quality assessment and additional 

groundwater modelling.

The key operational requirements for the contractor include:

 installing and commission in-pit and ex-pit boreholes to provide dewatering capacity both prior to and during 

mining;

 minimising water flows into the pit;

 maintaining pit wall drainage, including sub-horizontal drains and in-pit ditches; and

 to provide adequate in-pit sumps, pumping capacity and piping capable of handling and removing expected 

water inflows, including foreseeable extreme events.

1.15.3 Hydrogeology

The open pit hydrogeology study currently has limited characterisation and insufficient monitoring data leading to 

some degree of uncertainty in the subsequent groundwater modelling analysis and therefore limits the 

design/validity of the water management plan for the open pit operation.
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SRK considers that the pit hydrogeological characterisation and dewatering design has been undertaken to a ‘pre-

feasibility study level’ of development accordingly. However, whilst there are hydrological risks, these are not 

considered significant relative to the geotechnical risks. Notwithstanding this, further work is required to better 

define the geological structural model and the associated hydrogeological conditions, and this work should be done 

during detailed design/FEED and prior to start of mining.

1.15.4 Open Pit Geotechnical Engineering

SRK considers that BG has implemented a diligent review of the pre-existing geotechnical data, identifying gaps and 

defining confidence levels within the various models feeding into the Geotechnical Model and updating the slope 

stability analyses. Whilst the analysis undertaken is appropriate, the number of boreholes used to define the 

updated rock mass conditions and Rock Mass Classification values (4 No.) could be considered a lower bound and 

may not provide confidence in the spatial distribution of the geotechnical properties within the pit. In addition, 

drilling orientation bias has resulted in a very limited structural data set (especially for the hangingwall).

Other than foliation, no additional discontinuity sets have been defined, which could impact the achievability of the 

proposed inter-ramp angles within the hangingwall. As recognised by BG, this can be mitigated through additional 

geotechnical data collection and verification of the proposed design criteria.

Bench crest loss will be prevalent in the footwall within the design domains affected by the presence of foliation, 

and a 3D fault model will be critical to understanding the role the identified shear zones will have on any other 

footwall shears. It should also be noted that BG has used lower bound rock mass strength values (defined from 

Golder geotechnical logging of boreholes GTLF01 to GTLF07), within their analyses and additional data collection 

may show upside with regards to rock mass strength.

1.15.5 Mining Equipment 

The recommended excavators for the Project are in a weight class of 100 to 200 t that fall in the range of the 

Komatsu PC1250 and PC2000, supported by 100-t dump trucks Caterpillar 777 or Komatsu 785; however, with the 

changes in the Resource Model and the subsequent change in process requirements from 3 to 4 Mt/a (db), the 

equipment selection was revised to a larger fleet more suitable for bulk mining. An owner mining equipment and 

cost model was developed based on the equipment proposed in the preliminary contractor submission. The 

contractor proposed 150-t capacity Komatsu HD-1500 dump trucks with Komatsu PC3000 shovel for waste loading 

and 100-t capacity Komatsu 785-7 trucks with Komatsu PC2000 or equivalent for ore loading.

Other mining equipment configurations are being reviewed with detailed studies; however, the final mining fleet 

configuration and quantities depend on the agreed mining contractor. Still, the final equipment configuration and 

quantities should reasonably align with the results obtained from the owner mining equipment model.

It should be noted that the preferred excavator size for the mine, based on the orebody and selectivity 

requirements, is in the range of the Komatsu PC2000. Therefore, a larger ore excavator will result in an increased 

SMU; however, the impact would not significantly change the results of the DFS, due to the additional modifying 

factors already applied.

Based on the simulated productivity figures, equipment requirements throughout the LoMp, based on the required 

fleet totals are presented in Table 1-18, following. In addition, equipment replacement was calculated based on the 

direct operating hours in relation to the equipment life cycle hours.
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Table 1-18: Equipment Requirements per Period

Equipment Units Max. 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Waste Shovel (#) 5 - 5 5 5 5 5 5 5 4 4

Ore Shovel (#) 1 - 1 1 1 1 1 1 1 1 1

ROM Loader (#) 1 - 1 1 1 1 1 1 1 1 1

Stock Loader (#) 1 - 1 1 1 1 1 1 - - 1

Waste Truck (#) 23 - 16 16 17 19 21 21 23 19 20

Ore Truck (#) 8 - 4 5 4 6 5 5 6 7 6

Large Drill (#) 4 - 4 4 4 4 4 4 4 3 3

Medium Drill (#) 3 - 3 3 3 3 2 2 2 2 2

Small Drill (#) 1 - 1 1 1 1 1 1 1 1 1

Track Dozer (#) 10 - 7 7 7 8 9 9 10 9 9

Backhoe (#) 2 - 2 2 2 2 2 2 2 2 2

Compactor (#) 1 - 1 1 1 1 1 1 1 1 1

Motor Grader (#) 4 - 3 3 3 3 4 4 4 4 4

Water Truck (#) 4 - 3 3 3 3 4 4 4 4 4

Tire Handler (#) 1 - 1 1 1 1 1 1 1 1 1

Fuel/Lube Truck (#) 2 - 2 2 2 2 2 2 2 2 2

Service Truck (#) 1 - 1 1 1 1 1 1 1 1 1

Lighting Plant (#) 21 - 21 20 20 20 20 20 19 16 17

Light Vehicle (#) 10 - 10 10 10 10 10 10 10 10 10

1.15.6 Mine Schedule

Overview

The mine schedule was developed using Geovia’s MineschedTM scheduling software as the primary scheduling tool. 

Schedules were analysed on the cost of mining capital (equipment and pre-strip), whilst also considering unit mining 

operating costs, vertical pit advance rates to sustain plant throughput requirements and the requirement to 

optimise Project value.

The production schedule was developed monthly for 2024 and 2025, quarterly for 2026, 2027 and 2028, and 

annually thereafter.

Schedule Assumptions and Parameters 

Adopting a rules-based iterative approach through Minesched allows one to determine an appropriate production 

schedule which provides the optimal economic value, whilst balancing practical mining constraints, particularly 

bench turnover rates and capital expenditure during ramp-up periods.
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MineSched develops schedules based on the following:

 A set of user definitions and objectives such as material types, movement and priorities, fleet capacity, etc.

 On a block-by-block as opposed to a bench-by-bench scheduling approach. Consequently, the software does 

not need to utilise bench averaging. Instead, the actual grades and actual strip ratios are reported in any 

reporting period.

 Any schedule generated by Minesched adheres to set Parameters, Precedences and special relationship rules 

to improve the practicality of the schedule.

 Capacity constraints and targets can be used to control the tonnes, volumes of content being mined for Flagged 

material types.

Defined Grade Envelopes

Various material types were developed to improve material blending to the process plant during scheduling. 

Materials were based on weathering type; Laterite (LT), Saprolite (SP), Transitional (SP) and Fresh Rock (FR). Ore 

material was based on classification, and CoG was split into various grade envelopes or bins. These material types 

are shown in Table 1-19.

Table 1-19: Defined Grade Envelopes

Material type Description CoG (g/t Au)

Laterite

 LT_HG High Grade >= 1.5

 LT_MG Medium Grade >0.8 & <=1.5

 LT_LG Low Grade >0.4 & <=0.8

 LT_MO Marginal Ore na

Saprolite

 SP_HG High Grade >= 1.5

 SP_MG Medium Grade >0.8 & <=1.5

 SP_LG Low Grade >0.4 & <=0.8

 SP_MO Marginal Ore na

Transitional 

 TR_HG High Grade >= 1.5

 TR_MG Medium Grade >0.8 & <=1.5

 TR_LG Low Grade >0.4 & <=0.8

 TR_MO Marginal Ore na

Fresh 

 FR_HG High Grade >= 1.5

 FR_MG Medium Grade >0.8 & <=1.5

 FR_LG Low Grade >0.5 & <=0.8

 FR_MO Marginal Ore >0.4 & <=0.5
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Table 1-19: Defined Grade Envelopes

Material type Description CoG (g/t Au)

Waste

 LT_WST Any

 SP_WST Any

 TR_WST Any

 FR_WST Any

Max Capacity and Mining Ramp-up 

To sustain plant throughput requirements, the maximum required capacity was tested between 50 and 55 Mt/a 

(db). As a result, the current ramp-up rate equates to 74% of total capacity based on 55 Mt/a in year 1. The monthly 

percentage of total capacity is illustrated in Table 1-20.

For the FS, the focus was to determine the required pre-strip to sustain the process plant throughput and blend 

requirements in the first year. The required ramp-up rate and duration were determined based on the pre-strip 

needs. The current projected timeline for mobilisation will form part of the Project's critical path and is a risk to the 

first-year production.

Table 1-20: Mining Ramp-up

Month Percentage of Full Capacity (%)

1 20

2 58

3 76

4 87

5 90

6 100

Process Blend and Throughput Rate

Process throughput rate was increased from the original PFS of 3.3 Mt/a (db) to 4 Mt/a (db) to maintain relatively 

the same ounce profile due to the drop in average grade, within the revised Resource model. Plant ramp-up is 

planned as illustrated in Table 1-21, with the first month at 80% throughput and maintaining a full capacity of 4

Mt/a (db) thereafter. The minimum turn-down capacity was capped at 3.8 Mt/a (db) if insufficient fresh material 

was available to maintain the feed blend.

The Oxide process blend requirements must be restricted to less than 20 to 25% of total feed to ensure optimal 

performance of the High-Pressure Grinding Rolls (‘HPGR’). The HPGR needs resistance to work against, and with no 

rocks in the feed, cannot be pushed apart. To overcome the above-mentioned constraint, a mobile crusher will be 

acquired (same one that will be used for the blast hole stemming material), oxide and transitional material will be 

sent through the mobile crusher directly into the ball mill thus by-passing the HPGR. Bypassing the HPGR allows the 

total oxide material in the feed blend to be increased to 200 t/h (db) or 2 Mt/a (db).
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Table 1-21: Processing Ramp-up

Year Percentage of Full Capacity (%) Activity

1 0 Pre-production

2 98 Commissioning one month at 80% before total production

Remaining 100 Production

Gold Production 

Various schedule scenarios were developed to derive the optimal schedule selected and discussed in more detail 

later within this section. All the strategic Whittle schedule scenarios and the initial tactical schedule following the 

guidance from the strategic schedules, resulted in a significantly fluctuating ounce profile ranging between 130 and 

350 koz/a. The fluctuating ounce profile is primarily due to the nature of the deposit, which comprises of 

disseminated HG lenses, with LG gaps in between. This occurrence of HG and LG lenses results in large quantities 

of HG material being mined in one period followed by LG material, which results in LG stockpile material being fed 

until the next HG lens is intersected.

As a result, gold production was limited to between 200 and 250 koz/a, so as to present a more conservative and 

sustainable mining schedule. For this reason, a direct comparison just on NPV between the various schedule 

scenarios will not favour the sustainable scenario.

Schedule Results 

Figure 1-7 shows the ex-pit movement by location. It peaks at around 55 Mt/a (db) with the variation in part due 

to different productivities by weathering type in Figure 1-8. Mining typically occurs in multiple stages and is 

primarily driven by high tonnage movement and slow sinking rate (maintaining enough working space). Figure 1-9

following shows ore tonnes mined by location, and in Figure 1-10, total ex-pit inferred tonnes.

Figure 1-11 shows the average sink rate per period. Depending on material weathering, sink rates were restricted 

to between 80 and 100 m. The initial sink rate is high during pre-strip, due to the initial topography and high 

percentage of oxides being mined. Other spikes in 2027 to 2030 are also due to oxides being mined during the start 

of pushback 3 and 4.

Figure 1-12 illustrate the stockpile balance and movement by grade envelope and weathering type. The grade is 

shown as Fully Graded Ore (‘FGO’) above economic cut-off and FGO with marginal ore (‘MO’). The MO ore stockpiles 

are only processed at the end of the mining life, when mining stops and the overall cost structure decreases. The 

peak of 4.9 Mt at 0.48 g/t Au, occurs in 2031. Therefore, the only material in the stockpile is LG and MO material.

Table 1-22 summarises the annual mining production schedule, with Figure 1-13 illustrating the annual mine 

progression.
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Figure 1-7: Total Ex-Pit Movement by Stage

Figure 1-8: Total Ex-Pit Movement by Weathering
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Figure 1-9: Total Ex-Pit Ore Movement by Location/Pit

Figure 1-10: Total Ex-Pit Inferred Ore Mined by Location/Pit
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Figure 1-11: Bench Sink Rates

Figure 1-12: Long-Term Stockpile Balance by Grade Envelope
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Table 1-22: Annual Mining Schedule

Mining Schedule Units Totals 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036

Total volume (kbcm) 180 584 19 957 20 385 19 779 20 305 19 633 19 982 16 538 16 185 13 293 8250 3340 2924 14

Total Tonnes (kt) 491 615 47 072 54 750 55 480 54 518 55 632 54 385 46 926 46 070 35 816 23 430 9401 8097 37

 Oxide (kt) 22 390 10 085 3381 835 3151 258 2351 0 0 2330 0 0 0 0

 Transition (kt) 34 248 13 092 5813 1276 4887 1167 5369 10 41 2496 96 0 0 0

 Fresh (kt) 434 977 23 895 45 557 53 369 46 480 54 207 46 665 46 916 46 029 30 990 23 333 9401 8097 37

Waste mined (kt) 441 802 42 529 49 878 51 779 49 941 52 322 50 079 42 263 40 683 32 409 19 677 5671 4562 10

Operating strip ratio (t:t) 8.87 9.36 10.24 13.99 10.91 15.81 11.63 9.06 7.55 9.51 5.24 1.52 1.29 0.35

Feedable ore mined (kt) 49 813 4543 4872 3701 4577 3310 4306 4664 5386 3407 3753 3731 3535 28

Feedable ore grade (g/t) 1.69 1.37 1.57 1.40 1.70 2.16 1.78 1.57 1.44 2.18 1.89 1.90 1.71 1.96

Total ore mined (kt) 49 813 4543 4872 3701 4577 3310 4306 4664 5386 3407 3753 3731 3535 28

Total ore grade (g/t) 1.69 1.37 1.56 1.40 1.70 2.16 1.78 1.57 1.44 2.18 1.89 1.90 1.71 1.96

Ounces mined (koz) 2714 200.52 245.10 166.59 249.88 230.34 245.85 235.75 249.36 238.28 228.24 228.07 194.60 1.76

 MI (koz) 2715 200.66 245.16 166.59 249.88 230.34 245.85 235.75 249.36 238.28 228.24 228.07 194.60 1.76

 MIF (koz) 38 3.07 2.23 0.96 0.64 4.09 12.78 6.57 1.99 4.36 0.83 0.41 0.09 0.00

Gold recoverable (koz) 2584 190.48 233.19 158.39 237.84 219.71 234.27 224.30 236.94 227.52 217.44 217.41 185.31 1.68

HG - Ore tonne (kt) 18 328 1522 1641 1012 1849 1656 1575 1627 1732 1381 1622 1450 1252 10

HG - Ore grade (g/t) 3.23 2.50 3.09 3.05 3.02 3.46 3.52 3.03 2.75 4.22 3.30 3.63 3.41 3.87

MG - Ore tonne (kt) 15 413 1559 1540 1223 1283 980 1193 1376 1941 1006 1115 1087 1100 12

MG - Ore grade (g/t) 1.04 1.03 1.04 1.05 1.06 1.07 1.03 1.07 1.04 1.01 1.05 1.06 1.02 1.16

LG - Ore tonne (kt) 12 179 1335 1276 1094 1077 533 1141 1193 1261 713 771 911 869 3

LG - Ore grade (g/t) 0.61 0.58 0.61 0.61 0.63 0.62 0.61 0.61 0.62 0.61 0.61 0.61 0.61 0.55
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Table 1-22: Annual Mining Schedule

Mining Schedule Units Totals 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036

Marginal-Ore - Ore tonne (kt) 3892 127 415 373 368 141 398 468 452 307 245 282 314 3

Marginal-Ore - Ore grade (g/t) 0.43 0.43 0.43 0.43 0.43 0.43 0.42 0.43 0.43 0.43 0.42 0.43 0.43 0.42

NF-Inferred tonne (kt) 953 98 81 43 30 113 180 211 40 100 34 20 2 0

NF-Inferred grade (g/t) 1.24 0.97 0.86 0.68 0.66 1.12 2.20 0.97 1.56 1.36 0.77 0.65 1.18 0.00

NF-Inferred ounce (koz) 38 3.07 2.23 0.96 0.64 4.09 12.78 6.57 1.99 4.36 0.83 0.41 0.09 0.00

Mining+GC for forecast (USD M) 1236 108 121 126 131 137 137 131 123 98 65 32 28 0

Mining+GC Unit Cost (USD/t) 2.51 2.31 2.22 2.27 2.40 2.47 2.51 2.77 2.67 2.74 2.80 3.30 3.33 2.71
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Figure 1-13: Annual Mine Progression
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1.15.7 Processing Schedule

Figure 1-14 shows the ore mined and mined grade, process feed and feed grade. The feed grade is predominately 

between 1.4 and 2.0 g/t Au and decreases at the backend of the LoM, as feed over this period, is sourced from the 

MO stockpile. RoM feed grade is predominantly above the mined grade, apart from when insufficient ore is mined 

to sustain plant capacity, and feed is sourced from stockpile material.

Figure 1-15 shows the plant throughput by year, and ore feed to the processing plant by weathering type. Table 

1-23 summarises the annual Processing schedule.

Figure 1-14: Ore Feed by Material Type

Figure 1-15: Ore Feed by Weathering Type and Gold Milled
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1.15.8 Gold Product Schedule

Figure 1-16 illustrate the weighted average metallurgical recovery and gold produced by year. Production during 

the first three years is the most constrained, with 2026 not exceeding 200 koz. After 2026, production improves 

with higher grades becoming available as Pit A pushback 2, reaches a thicker portion of a HG lens. After that, gold

production fluctuates between 210 and 240 koz/a as targeted, with the tail-end decreasing as MO becomes the 

primary feed material.

Figure 1-16: LoM Gold Production and Gold Metallurgical Recovery by Year

Figure 1-16  note: Gold production is reported by calendar year, with first gold being poured in Q2 2024. The reporting periods within the financial model  

was adjusted to first gold pour date, with year one running from Q2 2024 to Q2 2025.
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Table 1-23: Annual Processing Schedule

Description Units Totals 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036

Ore Processed (kt) 49 813 2279 4000 4098 4000 4011 4008 4000 4000 4011 4000 4000 4000 3405

Grade (g/t) 1.69 1.99 1.82 1.41 1.88 1.90 1.88 1.76 1.75 1.95 1.81 1.82 1.57 0.44

Oxide

(kt) 867 342 400 125 0 0 0 0 0 0 0 0 0 0

(%) 1.7 15 10 3 0 0 0 0 0 0 0 0 0 0

Transitional

(kt) 2079 798 995 279 0 0 8 0 0 0 0 0 0 0

(%) 4.2 35 25 7 0 0 0 0 0 0 0 0 0 0

Fresh

(kt) 46 866 1140 2605 3694 4000 4011 4000 4000 4000 4011 4000 4000 4000 3405

(%) 94.1 50 65 90 100 100 100 100 100 100 100 100 100 100

Inferred

(kt) 0 0 0 0 0 0 0 0 0 0 0 0 0 0

(%) 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Contained Gold (koz) 2714 146 234 186 242 245 242 226 225 251 233 234 202 48

Gold Recovery (%) 95.2 95 95 95 95 95 95 95 95 95 95 95 95 94

Gold Recovered (koz) 2584 139 223 177 230 233 231 215 214 240 222 223 192 45
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1.16 Recovery Methods

Based on Mine Schedule 13k (SRK, 2022) and previous mine schedule iterations, the Lafigué Process Plant (the 

‘Plant’) has been designed to process 4.0 Mt/a (dry basis (db)) of fresh ore, over a 13-year life of mine (LoM) The 

weighted average LoM gold feed grade to the plant is 1.69 g/t, with a mean monthly range of (0.42 to 6.75) g/t. The 

mine plan was developed to suit the processing plant capacity/configuration and will produce a LoM weighted 

average of 208 koz/a of gold, with a LoM production range of (177 to 240) koz/a1 over the years of full production 

from year 2 to year 11. Given low silver grades in the RoM ore, the gold doré produced is likely to contain in excess 

of 92% w/w gold. Metallurgical recoveries of gold are generally expected to exceed 96%.

At the plant front-end, a two-stage crushing/HPGR circuit was selected on the basis that the ore is essentially 95% 

unweathered rock, with only minor transitional and oxide components; and ore characteristics which indicate that 

the fresh ore will have high comminution energy requirements. The downstream circuit comprises a conventional 

ball milling and gravity/hybrid CIL treatment plant.

The key project and ore specific design criteria that the plant design must meet are as follows:

 4.0 Mt/a (db) of fresh ore.

 For purposes of process design, the following mechanical availabilities have been assigned:

 Closed circuit secondary crushing plant (70%).

 Closed circuit high pressure grinding rolls (HPGR) circuit (86.7%).

 Remainder of the downstream plant (91.3%).

 Intermediate crushed ore storage and provision of standby equipment for critical duties have been included to 

ensure the overall availability and nameplate throughput can be met on a sustainable basis.

The proposed process flow sheet is illustrated in Figure 1-17 following.

                                                            

1 Based on a calendar production schedule, not on a yearly production schedule from first gold pour, in Q2 2024.
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Figure 1-17: Overall Process Flow Diagram (Lycopodium, 2022)

As illustrated in Figure 1-17, the selected Plant flowsheet, incorporates the following unit process operations:

 Ore receipt at a RoM bin loaded by direct tip from haul trucks, or front-end loader (FEL). Mine operations will 

stockpile oxide/transition and low-grade ores on the RoM pad to allow controlled blending of the plant feed.

 Fixed grizzly protection to prevent oversize blockages and vibrating grizzly screening to bypass fines ahead of 

jaw crushing.

 Primary jaw crushing to produce a coarse crushed product.

 Secondary cone crushing in closed circuit with a dry sizing screen to produce an intermediate crushed product.

 A live secondary crushed ore stockpile providing 20 hours of buffer storage of crushed ore, with continuous

reclaim to feed the HPGR circuit.

 HPGR operation in closed circuit with a wet sizing screen, with undersize slurry reporting to the ball milling 

circuit via the mill discharge hopper and classification hydrocyclones.

 A ball mill in closed circuit with cyclones to produce a grind size of 80% passing (P80) 106 micron (µm).

 Gravity concentration and recovery of coarse gold from the milling circuit, with treatment of the gravity 

concentrate by intensive cyanidation and electrowinning of the pregnant solution to recover gold doré.

 Trash screening to remove any wood trash or grit/oversize material from the cyclone overflow ahead of the 

carbon-in-leach (CIL) circuit.
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 Pre-leach thickening of the trash screen underflow to dewater the leach feed to reduce reagent consumption 

and the leach and adsorption tankage volume required. Pre-leach thickening also recovers much of the 

essentially cyanide free water for recycle to the mill circuit to allow reuse of the cyanide recovered in the 

process water at a moderate concentration. This lowers total cyanide usage in line with the International 

Cyanide Management Code (ICMC)1 requirements.

 A leach tank ahead of the CIL tanks to maximise the gold solution grade feeding the adsorption tanks and to 

cater for pre-aeration of the slurry, should some ores consume the available dissolved oxygen provided by 

standard air sparging. The CIL circuit will continue leaching the gold in parallel with adsorption of the gold in 

solution, onto the activated carbon.

 A split AARL elution circuit, electrowinning, and gold smelting operations to recover gold from the loaded 

carbon to produce doré.

 Thickening of the CIL tails slurry to maximise the tails solids concentration, minimise gold solution losses, and 

to recover process water and cyanide.

 Dilution of the tails thickener underflow with decant return/raw water in order to meet the target cyanide 

discharge level to the tailings storage facility (TSF).

 Tailings pumping to the TSF.

 Reagent mixing, storage, and distribution facilities.

 Provision of water treatment as required, with storage and distribution of the various water services 

throughout the process plant.

 Generation of the compressed air required, and distribution through the circuit.

With the exception of diesel for elution heating, the average drawn power (14.2 MWe) for heating and power 

comes from the grid, which is a largely a mixture of hydro and gas fired generation capacity (Section 5) and is thus, 

less susceptible to changing oil prices.

Given that the plant is utilising water harvest dams for the supply of water, water conservation and re-use is a 

priority. Nominally, 0.42 t of raw water make-up/t of RoM ore (db) is required.

Whilst the ore is hard and abrasive, requiring nominally 2500 t/a of grinding media, cyanide and lime consumption 

are low at 852 t/a, and 1028 t/a respectively.

1.17 Project Infrastructure

1.17.1 Earthworks and Site Preparation

Overview

Preliminary bulk earthworks designs have been completed for the DFS across the various Project 

infrastructure/facilities. Allowances have been made for the site to be cleared and grubbed, cut back, filled and 

prepared to the necessary design levels, and to accommodate drainage.

                                                            

1 https://cyanidecode.org.
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No specialist earthworks, foundations or ground improvement works (such as piling, ground anchors, grout 

injection, etc.) are proposed for the construction of the Lafigué Project infrastructure.

Geotechnical

Geotechnical investigations were undertaken for the: Tailings storage facility (TSF); Water storage dam (WSD); Water 

harvesting dam (WHD); Plant; Waste dumps and Airstrip and an assessment was done for construction materials

General

Typically, the ground conditions encountered at the site comprise:

 Fine and coarse grained alluvial and colluvial material to approximately 1 m depth, which is low strength in 

places and the fines often high plasticity.

 High plasticity residual clay which is typically stiff to very stiff but the upper layer can be lower strength and 

firm. This transitions to extremely weathered material.

 Igneous bedrock from approximately 10 m depth. Rock outcrops are present in places.

 The upper approximately 3 m of ground tends to be more variable and can be low strength and more 

compressible.

 Groundwater was typically observed in boreholes at greater than 15 m depths on higher ground, and at close 

to surface in the base of the valleys.

Artisanal Mining

Artisanal miners have historically been active on site, with the resultant deforestation, excavations, sediment 

generation (through washing of ore) and use of chemicals such as hydrochloric acid, mercury and cyanide in 

processing the ores. Artisanal mining has been undertaken over much of the valley floor, through the Water Storage 

Dam (WSD) area and parts of the Tailings Storage Facility (TSF) basin. 

No mining was observed at the Water Harvest Dam (WHD). The mining activities have created disturbed ground 

including open pits, mine shafts, and tailings and ground and/or groundwater pollution may have occurred. The full 

extent of current and potentially future ground disturbance caused by the artisanal mining is still to be confirmed.

TSF, WSD, WHD and Waste Dumps

At the WSD, both the transported and residual soils tended to be more sandy and have a lower fines content and 

plasticity than at the TSF and WHD.

At the TSF majority of the soils are suitable to provide a smooth subgrade to the HDPE liner.

There are a number of rock outcrops associated with rounded hills across the valley floor of the TSF and at the WSD, 

which will need to be removed or capped.

Stability assessment have considered undrained stability of the embankments and particularly the lower strength 

near surface material and the extent to which this needs to be removed. 

The laboratory test results indicate that the site materials are potentially dispersive. 

The materials are considered suitable for embankment material for the construction of embankments providing 

the design incorporates measures to mitigate against the dispersive nature of the soils. The design incorporates an 

HDPE liner which will reduce the risks associated with dispersion.
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Process Plant

The ground conditions comprise an upper layer of transported and residual soil that investigation indicates extends 

to a maximum depth of 3 m and can comprise more compressible material. Underlying this is more competent 

residual soil that becomes more competent and less weathered with depth. Rockhead is variable and modelled at 

11 m depth. The process plant platform is will predominantly be located in cut, which averages approximately 2.5 

m and with much of the more compressible surface soil being removed.

The ground conditions are considered suitable to support ground bearing foundations and piling, or similar 

approaches, are not expected to be required. However, some settlement reduction measures are likely to be 

required.

The calculated values of settlement indicated are generally lower than the allowable settlement values with the 

exception of total settlement for the main stockpile and differential settlement for the HGPR. The settlement of a 

number of other structures is borderline. These structures require more detailed consideration.

During detailed design, consideration will need to be given to measures to reduce foundation settlement to meet 

structural and operational requirements. These include:

 Undertaking settlement calculations using more detailed loading of the different stages of construction.

 The opportunity to preload some structures, where practicable. For example, the CIL tanks can be preloaded 

with water (hydraulic testing undertaken for a longer period).

 Replacing some of the nearer surface ground below specific foundations with compacted rockfill to increase 

the stress-strain modulus and reduce settlement.

 For some structures, the allowable settlement values should be reviewed.

 High plasticity clay soils are present at the site which have the potential to shrink and swell with seasonal 

changes in moisture content. It is recommended that foundations are founded at a minimum of 1 m depth.

Airstrip

The ground conditions at the airstrip were notably different to other parts of the site as ferricrete and lateritic 

gravel was commonly encountered.

Construction Materials

It is considered that low permeability fill (Zone A) and structural fill (Zone C) will be available on site from local 

borrow or mine waste. 

It is expected that select rockfill (Zone E and Zone G) will be sourced from mine waste or from an onsite quarry. 

Limited amount may be obtained from rock outcrops within the dam basins.

Laboratory test results indicate that two local sand sourcescould be considered for use as drainage sand (Zone F) 

on a case by case basis.

Selected ferricrete, laterite and gravel colluvium are expected to be suitable for sub-base and basecourse for 

unsealed roads, and structural fill.
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Seismicity

A probabilistic seismic hazard analysis was carried out to determine appropriate seismic design parameters for 

Lafigué. It is recommended that the 1000-year ARI earthquake be adopted as the Operating Basis Earthquake (OBE). 

The estimated peak ground acceleration (PGA) for the 1000-year earthquake was calculated as 0.026 g or 0.26 m/s2. 

It is recommended that the 5000-year ARI earthquake be adopted as the Safety Evaluation Earthquake (SEE) for 

Lafigué. The estimated peak ground acceleration (PGA) for the 5000-year earthquake was calculated as 0.034 g or 

0.33 m/s2. A design magnitude of M6.9 earthquake at a distance of 190 km from site was nominated as the 

Maximum Credible Earthquake (MCE) for Lafigué. The estimated PGA for this earthquake was calculated as 0.053 g 

or 0.52 m/s2.

1.17.2 Transport and Logistics

The Transport/Logistics basis for construction and operations is summarised in Sections 1.17.2.1 to 1.17.2.5, 

following.

Port

For goods and materials sourced from abroad, the Project and operation will be serviced by the Autonomous Port 

of Abidjan (APA).

Rail

Whilst the Abidjan to Ouagadougou railway lies approximately 55 km west of PE 58 in Katiola, it is not currently 

envisaged that this rail line will be used for construction or for the mine’s operational logistics requirements.

Roads/Access

An upgrade of the existing public road/track from Koundoudougou off the B412 is currently being executed as early 

works during the DFS phase. This upgraded all-weather unsealed road will extend southeast for approximately 11 

km before turning due south for a further 4 km towards the village of Lafigué. The Lafigué village will then be 

bypassed with the construction of a new 2 km all-weather unsealed access road to the main access gate at the 

Lafigué site. 

The following internal site access roads (laterite construction) will be provided on PE 58: 

 Main site entrance gatehouse to the process plant (2.4 km).

 Turn-off from process plant access road to Permanent Accommodation Camp (4.3 km).

 Turn-off from Permanent Accommodation Camp access road to Airstrip (2.4 km).

 Process plant to Tailings Storage Facility following the decant pipeline to the decant towers, and tails pipeline 

along the eastern boundary of the TSF to facilitate maintenance and monitoring (4.3 km length TSF Stage 1). 

From here access will be via the embankments.

Internal site access roads (13.4 km in total length), will be of laterite construction and consist of two 3.5 m width 

running lanes with a 1 m shoulder each side of the road, for a total formation width of 9 m. Associated drains will 

be unlined.

Allowances have also been made for minor roads and tracks (approx. 60 km) around the process plant and to other 

infrastructure facilities, including the Water Harvesting Dam, for operations and maintenance access.
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A security access track will be constructed either side of the perimeter fence (total 24.3 km).

Mine haul roads connect the open pits, waste dumps, TSF embankment (for construction) and mine services area. 

The total length of the haul roads is 6.6 km. The haul roads will consist of two 12 m width running lanes, with two 

1.5 m high safety bunds, for a total formation width of 30 m.

Culverts will be required in a number of locations to provide adequate drainage for road crossings of waterways. 

Airstrip

An airstrip will be constructed on Site and is located 3.5 km north of the Lafigué permanent accommodation camp. 

Flight services will be drop-off and pick-up flights only. No refuelling facilities will be provided at the Lafigué airstrip 

given the distance from Abidjan1. 

The Lafigué airstrip design is summarised as follows:

 The prevailing wind direction of the Lafigué project site is SSW to NNE. The airstrip will be orientated similarly 

to ensure optimal operability.

 The design aircraft for Lafigué is a Pilatus PC-12.

 The airstrip will be unsealed.

 The runway running surface is 1 060 m long and 23 m wide. The surrounding runway strip is 80 m wide.

 Cut and fill operations will be required to achieve a design compliant with the International Civil Aviation 

Organisation (ICAO) guidelines, in particular to achieve required longitudinal profiles.

 The airstrip is designed with a gravel pavement as the nominated design aircraft (Pilatus PC-12) is gravel 

compatible. The pavement design is also suitable for limited passes (nominally two. flights per annum and less 

than 100 flights over the life of the airstrip) by the proposed medical evacuation aircraft (Lockheed C-130 

Hercules aircraft).

 Formal routine maintenance of the should be performed at least quarterly and more frequently if the pavement 

shows signs of degradation, deformation, rutting or erosion.

Construction and Operational Logistics

Construction and operations materials and equipment will be typically transported to site by truck, using CI’s public 

road network. Inbound construction materials and equipment sourced from overseas will utilise the APA, before 

being transported to Site by road. For both construction and operations, the use of the rail station at Katiola, does 

not form part of the DFS.

For both construction and operations, personnel residing in nearby villages will be transported to and from site 

using the public road network. Expatriate and non-local personnel will be flown to and from Site via Abidjan for 

regional and international airport connections.

In general, operational transport volumes are not high, with less than 128 trucks per month, with the greatest 

contribution being from fuel (57 trucks/month) and explosives/emulsions (52 trucks/month).

Gold product from Site will be transported off-Site by plane (250 to 300 kg consignments).

                                                            

1 Endeavour’s Ity site has hangers and refuelling facilities catering for its Côte d'Ivoire aircraft.
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1.17.3 Power

Project Grid Power Supply

ECG Engineering Pty Ltd (ECG) have indicated that power quality on the CI 225 kV transmission network is good, 

and power availability should be in excess of 98%. Whilst low rainfall/dam levels and other factors led to ‘load 

shedding/’power rationing’ in-country in 2021, ECG state that heavy industry are likely the last to be load shed (ECG 

Engineering, 2020).

The Project involves the upgrade of the Dabakala Substation, involving extending the existing 225 kV bus, adding a 

225 kV transmission line feeder bay, construction of 33 km of 225 kV single circuit lattice tower transmission line, 

and constructing a substation on PE 58. The Lafigué Substation will be owned and operated by Compagnie 

Ivoirienne d'Électricité (CIE) and the Project will take a 225 kV tariff metered feeder, install a 225/11 kV transformer 

in their substation and take an 11 kV feeder to the plant main 11 kV switchboard.

Currently the full project cost for the transmission line is borne by the mine developer. However, the commercial 

terms for the supply of power are still to be negotiated.

Power Demand, Generation and Power Management

Generation capacity on Site is limited to electrical loads not connected to the Site power distribution network and 

Emergency Power Generation. Further, whilst solar generated power has been considered, it has not been 

incorporated in the Project/Operational energy mix.

The Site has a connected grid-based load of 25.5 MWe and consumes 148 GWh/a of power.

For techno-economic reasons, the following electrical loads will be met with local diesel power generation capacity 

(0.825 MWe), rather than from Site’s power distribution network:

 Water Harvesting Dam pumping station.

 Remote Borefields.

 Mine pit dewatering.

 Explosives Storage and Emulsion Plant.

 Airstrip.

 Remote security control guardhouses.

An emergency backup power station using diesel generators will be provided for the Lafigué Project to supply 

critical loads during planned and unplanned outages on the grid.

Power Distribution

An 11 kV overhead power line fed from the plant main 11 kV switchboard will distribute power to the following 

remote infrastructure loads:

 Gendarmes Barracks and Main Gatehouse area.

 Dog Kennels and Canine Caretaker’s Accommodation.

 Permanent Accommodation Camp.

 Exploration Camp.

 Sewage Treatment Plant.
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 MSA.

 Tailings Storage Facility.

1.17.4 Water Management

Overview

Knight Piésold Pty Ltd (KP) completed the DFS design of the following Site water management infrastructure, for 

the Project:

 Tailings Storage Facility (TSF)

 Surface water management system including:

 Water Harvesting Dam (WHD)

 Water Storage Dam (WSD)

 Sediment management systems (SCS)

The closest perennial water source is 23 km from Site (the N’zi river) and thus, water will primarily be sourced from

Site wet season surface water run-off, and to a lesser degree from ground and pit water. This makes the sizing and 

the balancing of water between the WHD and WSD critical for the sustainable operation of the mine. Both ground 

and surface water are expected to be of a quality suitable for the intended use, with only minor treatment required.

The basis for the design, operation and closure of these facilities is discussed in Sections 1.17.4.2 to 1.17.4.8.

Climate

Daily precipitation records (1922 to 2000) from the Dabakala meteorological station (25 km north east of the Site) 

were used for the short-duration climatic analysis and summed to produce monthly and annual totals for long-

duration climatic analysis. The wet season (>100 mm/month) typically starts from the beginning of May running 

through to the end of September. The mean average rainfall (MAP) and mean average evaporation (MAE) rate for 

the project area is 1119 mm/a (Table 18-19) and 1373 mm/a (Table 18-21), respectively.

Water Balance Modelling

To understand (and control) the flow of water around the site, a water balance model was developed by KP. Key 

findings from the water balance modelling are as follows:

 The TSF is designed to hold the tailings plus the design rainfall conditions, and thus has sufficient storm water 

storage capacity for all design storm events and rainfall sequences.

 The TSF supernatant pond volume peaks in September each year (at the end of the wet season), before 

returning to the minimum operating pond volume during the subsequent dry season.

 Decant return/process water shortfall is expected to occur under average and design dry climatic conditions.

 All make-up water requirements can be provided by the WSD reservoir, supplemented by the WHD for design 

dry conditions. It is necessary that the WSD is completed early to allow a full wet season for filling prior to 

commissioning.

 A WHD capacity of 0.54 Mm3 is required to reduce the risk of shortfalls under design dry conditions.
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 A WSD storage capacity of 1.2 Mm3 is required to provide sufficient make-up water, supplemented by an 

abstraction rate of 536 m3/h from the WHD.1

Water Harvesting Dam (WHD)

The WHD will be the primary water collection structure and will be able to store up to 0.54 Mm3 of water at the 

maximum operating level. The WHD has a catchment area of 40 593 ha and when the reservoir is at its maximum 

level, the reservoir surface area will be 51 ha. The water collected in the WHD will be pumped to the WSD, with a 

view to filling the WSD reservoir to its maximum storage level prior to each dry season.

An ANCOLD dam failure consequence category (ANCOLD, 2019) of ‘Significant’ was determined for the WHD on the 

basis of a potential PAR in the range of ‘≥1 to <10’ and a Severity Level of ‘MEDIUM’, primarily due to the anticipated 

business impacts if the WHD were to fail (primarily temporary loss of water supply for the project).

Water Storage Dam (WSD)

The Water Storage Dam (WSD) will be the primary storage pond for clean process water on site and will be able to 

store up to 1.2 Mm3 of water at its maximum operating level. The WSD has a catchment area of 219 ha and when 

the reservoir is at its maximum level, the reservoir surface area will be 22 ha. The water collected in the WSD will 

be pumped to the plant to supply plant raw water requirements and process make-up water requirements.

An ANCOLD dam failure consequence category (ANCOLD, 2019) of ‘Significant’ was determined for the WSD on the 

basis of a potential PAR in the range of ‘≥1 to <10’ and a Severity Level of ‘MEDIUM’, primarily due to the anticipated 

business impacts if the WHD were to fail (primarily temporary loss of water supply for the project).

Sediment Control Structures (SCSs)

Sediment control structures (SCSs) are sediment dams that will be constructed in the downstream reaches of 

catchments impacted by site infrastructure. The SCSs were designed to limit the maximum water depth to 2 m for 

safety reasons (drowning risk). Source control will be used to reduce the amount of sediment generated. In some 

instances, the site access roads will also operate as SCSs, with a culvert structure operating to convey flow beneath 

the site access road (installed within an abutment of the SCS embankment) and off-site downstream of the SCS.

Monitoring

A total of two groundwater monitoring stations will be installed downstream of the TSF to facilitate early detection 

of changes in groundwater level and/or quality, both during the operating life and following decommissioning.

Standpipe piezometers will be installed in the TSF and WSD embankments and vibrating wire piezometers will be 

installed in the WHD embankment to monitor pore water pressures at several locations within the embankments 

to ensure that stability is not compromised.

Survey pins will be installed at regular intervals along the TSF, WSD and WHD embankments crest to monitor 

embankment movements and assess effects of any such movement on the embankment.

                                                            

1 Late stage DFS updated, amended to 1.8 Mm3 and 605 m3/h, surface areas quoted will subsequently change.
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Closure

At the end of the TSF operation, the downstream faces of the embankments will have an overall slope profile of 

approximately 3.5H:1V. The profile will be inherently stable under both normal and seismic loading conditions. The 

embankment downstream face will be re-vegetated once the final downstream profile is achieved.

Upon closure the final tailings surface will be capped with a soil cover. The following cover system was assumed:

 Mine waste capillary break (500 mm).

 Low permeability fill layer (300 mm).

 Topsoil growth medium layer (200 mm).

 The finished surface will be shallow ripped and seeded with shrubs and grasses.

If required, the WSD and/or WHD may be decommissioned by breaching the embankments to achieve full drainage 

of the reservoir. However, there is an option to work with the local communities to use the dams after mine closure. 

SCSs will be decommissioned by breaching the embankments to achieve full drainage of the reservoir.

1.17.5 Site Services

Site services will be provided for the Lafigué Project as outlined in Section 18.6.

Security and Fencing

Security infrastructure on Site, includes but is not limited to: 

 Security fencing of facilities.

 Perimeter monitoring of process plant.

 Targeted monitoring of high-risk areas.

 Access control to high security areas for personnel and vehicles.

 Remote monitoring of operations (via CCTV).

Water Systems

The water supply basis for the Project and operations are summarised below: 

 Raw water will be primarily sourced from a water harvesting dam (WHD) located approximately 9 km southwest 

of the Plant. The WHD collects surface water runoff during the wet season. Water will be pumped via a pipeline 

to the WSD located near the Plant.

 Potable water will be generated by treatment of ground water sourced from dedicated borefields proximate to 

the points of use. Potable water treatment plants will be provided at the Plant, gendarmes barracks and 

permanent accommodation camp.

 Process plant raw water will be reticulated from the WSD to the Plant raw water tank and onto the MSA 

facilities.

 Dust suppression water systems will include water sprays in process plant and water spraying of roads and 

earthworks features using water trucks.
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Bulk Fuel Storage, Distribution and Dispensing

The fuel supply basis for the Project and operations is summarised below: 

 Diesel fuel will be transported by road to site using bulk fuel road tankers that will be unloaded at a bulk fuel 

storage facility at Site (circa two to three trucks per day). Diesel consumption will peak in 2029 at 29 100 m3/a.

 Fuel will be distributed on Site using mobile refuelling trucks to supply diesel for remote fuel requirements 

including diesel power generators, plant diesel tanks, waste incinerator, explosives emulsion plant and in-pit 

mine fleet refuelling.

 A vendor supplied bulk fuel storage (1300 m3 total storage capacity) and pumping system will be supplied as 

part of the diesel fuel supply contract. This facility will be located between the MSA and Emergency Backup 

Power Station, and will include bulk storage tanks (2 x 600 m3 tanks) to provide approximate 18 days onsite 

storage capacity.

Waste Management

Facilities have been provided for the management of non-mining and process waste at Site. Where applicable 

certain wastes will be moved off-Site by licensed third party service providers.

Fire Detection and Protection

Fire detection and protection systems employed on Site are summarised below:

 Firewater system – Firewater storage will be provided in the form of a protected firewater reserve built into 

the raw water supply tank. Firewater at the required flow and pressure will be provided by one electric motor 

driven pump and one diesel motor driven pump. Firewater protection distribution piping will form a closed loop 

around the main Plant area. Single branch lines from the ring main will provide firewater to nearby facilities on 

Site.

 Process Plant Facilities – Portable fire extinguishers and hose reels will be provided at appropriate intervals 

throughout the plant for the primary intervention of small fires. Fire hydrants will be provided to cover conveyor 

belts in open, accessible areas.

 Electrical Equipment and Switchrooms - The plant electrical switchrooms will incorporate Very Early Smoke 

Detection Apparatus (VESDA) fire detection systems. Smoke sensing input points will be located in each 

individual high voltage panel or MCC tier. Signals from the VESDA fire detection systems will be wired to the 

PLC located in each switchroom, which will annunciate on the control room operators screen. CO2 fire 

extinguishers will also be provided inside all switchrooms.

 Buildings – Portable fire extinguishers and smoke detectors wired to local alarms/beacons in buildings with 

regular human occupation.

 Fuel Storage – Diesel storage tanks with capacity greater than 38 m³ will be provided with at least two fire 

hydrants, located to spray directly onto all exposed tank wall surfaces. The fire hydrants will be provided with 

a permanently mounted foam eductor monitor nozzle. The bulk fuel storage facility will have a fire suppression 

system as nominated by the fuel supply vendor.
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Non-Production Waste Management

Systems in place for the management/disposal of non-production wastes are summarised below:

 Separate packaged sewage treatment plants (STP) will be provided to process daily sewage waste from the 

Process Plant and MSA facilities; Gendarmes Barracks and Main Gatehouse area; and the Permanent 

Accommodation Camp.

 A diesel-fired waste incinerator facility will be provided within the process plant high security fenced area. 

 A waste management facility and salvage/recyclable yard will be established on site for storage and managing 

various waste materials.

 A waste land fill will be established close/adjacent to the waste rock dump.

Communication Systems

CI has a well-developed fibre and cellular network in-country and close to Site. A microwave tower installed At Site 

will provide external connectivity with one or more third-party service providers.

Communication systems on site are summarised below:

 For the plant and general offices, internal communications and IT services will be distributed via a site-wide 

high-capacity fibre optic network. The backbone of the system will be single mode fibre optic distributed 

throughout the site via a fibre optic cable (OPGW) run along the overhead power lines.

 A backup radio link will be deployed from the Main Administration Offices to the Camp communications tower 

in case of a failure on the optic fibre link.

 The IT server infrastructure will consist of a main datacentre and storage at the Administration Building, plus a 

replication link to the MSA Offices IT Room for storage redundancy.

 On-site general radio communication will be undertaken via hand-held radios, with a central radio control 

located within a communications control centre. Communication towers will be provided to support the site-

wide radio communications network. 

Control System

The approach to process control on site is summarised below: 

 The general control philosophy for Plant and Site process infrastructure, will be one with a high level of 

automation and remote control. Instrumentation will be provided where required to measure and control key 

parameters. 

 The main plant control room will house two PC based operator interface terminals (OIT). The control room is 

intended to provide a central area from where the process infrastructure is operated and monitored, and from 

where the regulatory control loops can be monitored and adjusted.

 All key process and maintenance parameters will be available for trending and alarming on the process control 

system (PCS). The PCS that will be used for the process infrastructure will be a programmable logic controller 

(PLC) and SCADA based system. 
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1.17.6 Buildings, Stores, Workshop and Ancillary Facilities

General Mine Buildings, Stores, Workshops and Ancillary Facilities

The buildings, stores, workshops and ancillary facilities to be provided for the Project are outlined below:

 General infrastructure buildings including: the main administration offices; clinic/first aid and emergency 

response buildings; main warehouse; light vehicle workshop; airstrip arrival/departure building; social 

performance offices; main entrance security gatehouse; security command posts/guardhouses; and security 

control centre.

 Plant infrastructure buildings including the plant security gatehouse and change room; plant offices and control 

room; plant diner; plant ablutions; plant laboratory; plant workshop; and reagent stores.

 Mining support facilities will be developed by the Mining Contractor in consultation with Endeavour at the Mine 

Services Area (MSA). These MSA facilities will include mining offices; mining training building and simulator; 

canteen; change rooms, showers and ablutions; heavy vehicle mine workshop; tyre change area; mine 

warehouse; mine laboratory for grade control; truck washdown area; waste area; container and laydown area; 

heavy vehicle/equipment parking; light vehicle parking; heavy vehicle refuelling bays with fuel pumped from 

the nearby bulk fuel storage facility; and supporting utilities and services reticulated from the nearby process 

plant facilities.

 An emulsion plant and explosives storage facility will be located within a locally fenced and secured compound 

at the southeast end of the site, providing direct road access to the mine and MSA, whilst ensuring suitable 

blast separation distances to protected works facilities.

Site Accommodation

Construction Camp

A construction camp catering for 324 personnel will be installed using prefabricated flatpack buildings, which will 

be repurposed post construction to form part of the permanent accommodation camp. The construction camp will 

be located within the permanent accommodation camp compound at the eastern end of the mine site, within the 

main perimeter fence line. The camp compound will be fenced with a security gatehouse, controlling access into 

this area.

Permanent Accommodation Camp

The Permanent Accommodation Camp will have capacity to accommodate up to 340 operations staff utilising the 

repurposed construction camp facilities. Accommodation at the Permanent Camp will be prioritised to 

management and more senior operations personnel.

The selected location for the Permanent Accommodation Camp is approximately 4 km east of the Plant site 

(approximately 8 km by road).

Gendarmes Barracks

A Gendarmes Barracks will be fenced separately and located just outside the main gatehouse entrance to site. It 

will provide housing for up to 48 gendarmes as required and will include basic messing and recreational facilities. 

The barracks will be constructed using prefabricated flatpack buildings with the majority of the facilities relocated 

from the starter construction camp. Supporting services such as power, water and sewage handling will be 

provided.
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Exploration Camp

An exploration camp was established early on site to support exploration and early works activities for the Project. 

This camp is proposed to remain in use throughout the construction and operations phases. Permanent power and 

communications services will be provided to the exploration camp via overhead power lines installed in the Project 

execution phase.

1.17.7 Mine and Production Wastes

Tailings Storage Facility (TSF)

The TSF will comprise a cross valley storage facility formed by multi-zoned earth fill embankments, comprising a 

total footprint area (including the basin area) of approximately 120 ha for the Stage 1 TSF increasing to 200 ha for 

the final TSF. The TSF is designed to accommodate a total of 41 Mt (db) of tailings. The Stage 1 TSF will be designed 

for 36 months storage capacity. Subsequently, the TSF will be constructed in annual raises to suit storage 

requirements. Downstream raise construction methods will be utilised for all TSF embankment raises based on the 

S12i mining schedule. It is noted that the current mining schedule (Sc13k) requires an additional 9.6 Mt of tailings;

however, the additional tonnage occurs during the final years of operation. It is estimated that the TSF can be 

expanded to approximately 80 Mt before impacting other site infrastructure, subject to embankment stability 

checks. This affords the mine the opportunity to process new ore deposits.

A downstream seepage collection system will be installed within and downstream of the TSF embankment, to 

capture seepage from the TSF and pump back to the embankment crest (if required), where it will be deposited 

back into the supernatant pond.

The TSF basin area will be cleared, grubbed and topsoil stripped and a 200 mm thick compacted soil liner will be 

constructed in the TSF basin area and overlain with 1.5 mm smooth HDPE geomembrane over the entire basin area. 

The embankment upstream face and decant tower areas will be lined with 1.5 mm textured HDPE geomembrane 

liner.

The TSF design incorporates an underdrainage system to reduce pressure head acting on the compacted soil and 

HDPE geomembrane liners, reduce seepage, increase tailings densities, and improve the geotechnical stability of 

the embankments. The underdrainage system comprises a network of collector and finger drains. The 

underdrainage system drains by gravity to a collection sump located at the lowest point in the TSF basin. A leakage 

collection and recovery system (LCRS) will be installed beneath the basin composite liner. Solution recovered from 

the underdrainage system and LCRS will be released to the top of the tailings mass via submersible pump, reporting 

to the supernatant pond.

Supernatant water will be removed from the TSF via submersible pumps (designed by others) located within a series 

of decant towers, constructed at start-up and raised during operation. The supernatant pond will be located in the 

eastern valley within the TSF basin. Solution recovered from the decant system will be pumped back to the plant 

for re-use in the process circuit.

An emergency spillway will be available at all times during TSF operation to protect the integrity of the constructed 

embankments in the unlikely event of emergency overflow. The closure spillway will be located through the eastern 

saddle, at the low point of the final tailings beach. The closure spillway will discharge into the existing drainage 

course downstream of the TSF. Upon closure, the TSF will be a fully water-shedding structure.

Tailings will be discharged into the TSF by sub-aerial deposition methods, using a combination of spigots at regularly 

spaced intervals from the TSF embankment.
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An ANCOLD dam failure consequence category (ANCOLD, 2019) of ‘High B’ was determined on the basis of a 

potential PAR in the range of ‘≥10 to <100’ and a Severity Level of ‘MAJOR’, primarily due to the anticipated business 

and public health impacts if tailings were to impact local communities downstream.

An ANCOLD environmental consequence category (ANCOLD, 2019) of ‘Significant’ was determined on the basis of 

a potential PAR in the range of ‘>1’ and a Severity Level of ‘MAJOR’.

Physical and geochemical testing of combined tailings samples derived from the different ore bodies was conducted 

during the study. The testing completed is typical for a DFS level design.

The rate of supernatant release for all samples sample was quick and reached typical dry densities, with a good 

increase due to drying and consolidation. Assuming that the facility is efficiently operated, it is estimated that the 

average settled density for the sample will be approximately 1.35 t/m3.

The TSF incorporates sufficient measures for containment of tailings from the facility based on the expected tailings 

geochemistry.

Waste Rock

Background

The basis of the Waste Rock Dump (WRD) design and positioning is based on: the Mine Plan (SRK, 2022); the waste 

rock geochemical and geotechnical parameters (Section 18.8.2.2 and 18.8.2.3 respectively), and

 material handling, haulage and rehabilitation costs;

 environmental, community and visual impacts;

 topographical features;

 proposed mine infrastructure;

 resource sterilization; and

 rehabilitation requirements.

The fundamental principles of construction will be as per the Environmental Management Plan (EMP). The dump 

benches will be covered with a soil layer pad, docked and vegetated as soon as possible after dumping. The top 

surface of the dumps will be soil clad and graded back at approximately 1:200 to prevent ponding on the top cover.

Geotechnical Design Parameters

The WRD are anticipated to remain relatively stable over the long-term, with minor slope creep over an extended 

period. Potential environmental impacts resulting from individual batter failure of the dumps will be minimal due 

to wide catch berms. Geotechnical design parameters are presented in Table 18-38, Section 16.

Waste Rock Geochemistry

Based on test work undertaken (KP, 2021d), no issues are foreseen with respect to WRD contact water quality, and 

its planned to discharge directly to the receiving environment, after the contact water has passed through the 

sediment control systems (Section 18.8.2.3). Waste rock geochemistry results are discussed in Section 20.

Waste Rock Dump Water Runoff 

Sediment control systems (SCS) or dams will be constructed to lessen the sediment-laden runoff to the receiving 

environment (Section 18.5.6).
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Waste Rock Dump Design

Table 18-39 illustrates the storage capacity requirements of the various waste dumps and the ROM pad. Over the 

LoM, waste comprises: 88% Fresh, 7% transitional, 4% saprolite and 1% laterite material.

Table 1-24: Waste Dump Capacities

Location Waste Tonnes 

Mined (Mt)

In situ Waste 

Volume 

(Mm³)

In situ Density 

(t/bcm)

Waste 

Volume 

Mined (40% 

Swell) (Mlcm)

Loose Density 

(t/lcm)

Waste Dump 

Capacity 

(Mm³)

Contingency 

(%)

Waste South and Central 408.9 148.5 2.75 207.9 1.97 216.0 3.8

Waste 408.0 148.1 2.75 207.4 1.97

Inferred 0.9 0.3 2.81 0.5 2.01

Western and RoM 32.9 13.9 2.37 19.4 1.69 19.42 0.1

Waste 32.8 13.8 2.37 19.4 1.69

Inferred 0.03 0.01 2.79 0.0 1.99

Total 441.8 162.3 2.72 227.3 1.94 235.4 3.9

Table 18-39 note: all data is reported on a dry basis

The current design capacity is sufficient for the 223 Mlcm of waste (assuming 30% swell with re-compaction) and 

allows for variations in waste tonnes and swell, with additional capacity available on the south and central dump 

above 420 mamsl. In addition, more dump space is open in the north, but this area was not utilised due to the 

higher elevation and haulage distances.

There are currently no site-based layout constraints, for the placement of waste rock.

1.18 Market Studies and Contracts

1.18.1 Markets

The forecast commodity prices and macro-economic assumptions within this Report were compiled from 

Endeavour’s determinations, with reference to Consensus Market Forecasts (CMF). The forecasts are not directly 

supported by detailed analysis undertaken by recognised commodity market specialists, who typically use 

short/medium/long-term demand-supply-price analysis to support their determinations.

As such, all forecasts should be considered on a relative basis and compared to that reflected by the CMF. Where 

possible, historical data has been aggregated and reported through to March 31, 2022, and CMF were sourced from 

consensus data obtained in June 2022. All historical real terms data has been dated to March 31, 2022.

Gold pricing used for resource and reserve modelling (reserves: USD 1300/ozt and resources: USD1500/ozt) are

reasonable and in alignment with industry norms stated in Section 19.1.2. The long-term consensus price for gold 

is USD 1746/ozt (nominal) and USD 1668/ozt (real) are both higher than the USD 1500/ozt priced used in the 

financial model.

Table 1-25 following outlines gold and silver commodity prices over the LoM, constrained to the depletion of 

Mineral Reserves. Silver is not reported in Reserves and is thus, not reported in the financial model.
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Table 1-25: Summary Assumptions - Commodity Prices (Endeavour, (S&P Capital IQ, 2022a))

Commodity Source Units 2022 2023 2024 2025 2026 2027 2028 2029 2030 LTP

Real1

Gold
Endeavour USD/ozt 1785 1715 1655 1640 1610 1610 1610 1610 1610 1610

CMF USD/ozt 1838 1765 1732 1716 1716 1712 1712 1712 1712 1668

Silver
Endeavour USD/ozt 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00 15.00

CMF USD/ozt 24.02 23.53 22.96 22.06 22.06 22.06 22.06 22.06 22.06 21.50

Nominal

Gold
Endeavour USD/ozt 1821 1749 1688 1673 1642 1642 1642 1642 1642 1642

CMF USD/ozt 1875 1800 1767 1750 1750 1746 1746 1746 1746 1746

Silver
Endeavour USD/ozt 15.30 15.30 15.30 15.30 15.30 15.30 15.30 15.30 15.30 15.30

CMF USD/ozt 24.50 24.00 23.42 22.50 22.50 22.50 22.50 22.50 22.50 22.50

1.18.2 Fuel and Energy Pricing

Since 2018, CI has managed to artificially control the diesel price at around 0.89 to 0.92 USD/L to the mine, whilst 

the Brent crude price over this period varied between USD 29 and 114/bbl. It is unclear whether this level of price 

control can be sustained over the longer-term if oil prices stay high for a protracted period. Whilst there is currently 

no correlation between oil and diesel price in CI, a long-term Brent crude price of USD 73/bbl. has been used, with 

a corresponding diesel price of USD 0.91/L2

As noted in Section 5 of this Report, power generation in CI (2018) is largely a mix of natural gas-fired generation

(60%) and hydropower (40%)3. Whilst there is a drive for more renewables and alternate energy sources, the 

implementation of some of these projects has not met the proposed implementation schedule. CI has 

approximately 10 years of natural gas reserves remaining; however, recent finds are likely to extend this. The 

electricity price at USD 0.112/kWh is controlled by government and given that natural gas productions is not 

exported presently, there is nothing to suggest that the mine will see power price rises that will be detrimental to 

project economics.

1.18.3 Steel Pricing

While Endeavour does not budget for the price of steel in its financial models, steel is considered a key commodity 

given its use in plant construction (stainless/structural steel and platework) and equipment supply (yellow kit and 

plant machinery).

As outlined within Section 19.1.4.4, forecasted steel/stainless steel prices currently indicate that any escalation in 

prices will not continue over an extended period (less than one year) and in all likelihood, should start to decrease 

over the longer-term. However, the impact of the ongoing Russia-Ukraine war may disrupt this forecast and long-

term, the potential impact of CO2 taxes on steel prices is not clear (OECD, 2022).

                                                            

1 Real term prices as of 1 January 2022, LTP discounted at an inflation rate of 4.6%.
2 No correlation
3 27% capacity factor



Lafigué Project, Côte d’Ivoire

NI 43-101 Technical Report

Definitive Feasibility Study (DFS)

ID [2202-GREP-002_LAF_DFS_NI 43-101], Rev. 0 11/30/2022 Page | 1-107

1.18.4 Contracts

It is Endeavour’s, and by association SML’s, strategy to outsource key mine primary and secondary value chain 

functions (Table 19-11), where it makes techno-economic sense to do so. Prior to start-up, contractors are 

requested to tender, with the most appropriate tender on a; technical, legal, social, and commercial basis accepted. 

Care is taken at the time of finalising contracts to ensure that the rise and fall formula is totally representative of 

the build-up of the quoted price per unit; and the prices quoted are comparable to benchmark prices from other 

Endeavour operations.

The hybrid business model to be employed at the SML mine needs to be further developed/refined before contracts 

are placed, specifically with respect to how services and facilities are to be utilised and shared between mine 

stakeholders and the associated charging basis. In setting up said business model, consideration will need to be 

given to:

 The tax provisions agreed in the Lafigué mining convention when signed;

 Human resources requirements, local labour sourcing and development and the employment of woman and/or 

other targeted groups;

 Social development requirements, specifically local sourcing, and the development of local businesses;

 Environmental requirements and standards;

 The size, local capacity and strengths and weaknesses of each contractor/service provider;

 Minimising the duplication of roles across the mine, where there is no good rationale for doing so; and

 Leveraging group buying power to negotiated better terms, based on economies of scale in-country.

As of the ‘Effective Date’ of this Report, no contracts have been entered into for operations and only one formal 

tender has been issued for negotiations.

With respect to gold sales, Gold Dore (approximately 92% m/m Au) produced at the mine site, will be transported 

by air (250 to 300 kg consignments by Brink’s Inc.)1 to Switzerland (Zurich) for refining by Metalor Technologies SA 

(Metalor). Gold sales are contracted though one of the three following entities:

 METALOR Technologies SA.

 StoneX Group Inc.

 Endeavour’s Syndicate Banks.

Gold production will be sold on the spot market, with no plan currently to hedge any sales.

1.19 Environmental Studies, Permitting and Social or Community Impact

1.19.1 Introduction

An Environmental and Social Impact Assessment (ESIA) study, dated February 2021, was carried out for the Lafigué 

Project by a Cote d’Ivoire (CI) based environmental and social consultancy, Cabinet ENVAL (Enval). The findings of 

the ESIA are based on extensive environmental and social specialist investigations carried out from 2019 to early 

2021 on the prefeasibility mine plan, and layouts prepared by Endeavour.

                                                            

1 Two shipments per month.
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This environmental and social (E&S) chapter has been compiled based on the investigations and outcomes of the 

ESIA (2021).

1.19.2 Mining and Environmental Permitting

An Environmental Authorisation was issued for PE 58, with the approval of the ESIA on 18 February 2021.This ESIA 

formed the basis of the issuance of PE 58 (the Lafigué mining License) to LMCI and latterly to SML.

The ESIA characterised the biophysical and socio-economic baseline conditions of the Project’s Area of Influence 

(AoI) or Study Area, and subsequently identified and quantified potential negative and positive impacts for the 

Project. An environmental and social management plan (ESMP) and Mine Rehabilitation and Closure Plan (MRCP)

were developed with commitments of implementable actions to avoid/minimise adverse environmental and social 

impacts during the execution and closure of the project.

1.19.3 Environmental Baseline Setting

CI is situated in the Sudanese climate region, which is characterised by warm and humid conditions, with an annual 

average temperature of 28°C and annual average rainfall of 800 mm. The wet season largely occurs from April to 

October with average annual temperatures ranging from 24 to 28°C while the dry season occurs from November 

to February and is dominated by the harmattan, a dry, cool wind that blows from the Sahelian zones. 

The project occurs in the Sudanian terrestrial ecoregion which is typically characterised by wooded savannas, 

shrubby savannas. The savannas generally have a woody component, with trees growing among the tall grasses. 

Gallery and riparian forests are typical, and run along permanent or temporary stream networks.

Five distinct vegetation communities were found in the Study Area, namely: wooded savannahs, grassy savannahs, 

gallery forests, fallow land and cultivated lands. Infield surveys confirmed that large portions of the Study Area’s

terrestrial vegetation have been severely degraded by subsistence agriculture and artisanal and small-scale mining 

(ASM) activities. Despite the degradation, some sensitive species still exist in the area. Six threatened/protected 

and one endemic floral species were found. Faunal diversity included recordings of 23 large mammal, 129 avifaunal, 

seven amphibian, and eight reptile species. Of note, this includes the Common Patas Monkey (listed as Near 

Threatened by the International Union for Conservation of Nature (IUCN)) and Black-bellied Pangolin (listed as 

Vulnerable by the IUCN).

Although wetland/riparian habitat was not specifically assessed, it is likely to be present in the AoI and offers 

considerable ecosystem services that support floral and faunal species. A level of degradation is expected as 

wetlands are commonly used for cultivation and ASM activities, which impacts the overall biodiversity value of the 

area.

The Study Area is associated with the N’zi River which is one of three major perennial systems in the region. The 

N’zi drains the Study Area through its tributaries. The Nz'i River at its closest point is 8 km from the western edge 

of PR 329 and 15 km from the southwest edge of PE 58. Sampling for aquatic biodiversity in the associated 

tributaries up- and downstream of the Study Area, identified 17 fish species during the dry season and 30 species 

in the rainy season. Aquatic macroinvertebrate sampling in the dry season yielded 11 taxa belonging to 11 families, 

seven orders and three classes. In terms of water quality, the samples taken generally comply with water quality 

standards for domestic uses. Groundwater is the main source of drinking water for people in the area, and the 

water quality results revealed that groundwater is generally clean. Metals such as manganese, iron, and zinc are 

below WHO drinking limits, while arsenic, nickel, lead and chromium are below detection limits.
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1.19.4 Social Baseline Setting

The Project is located in the administrative region of Hambol and the Dabakala Department/District. The 

determined AoI comprises five villages/localities, namely: Village Lafigué, Village Toledougou, Village 

Fenessedougou, Village Lognene and Village Oualeguera. 

The project will result mostly in economic displacement within the immediate fence line of farmlands associated 

with inhabitants of these villages. The main economic activities in the AoI comprises; ASM, agriculture (subsistence), 

livestock breeding (subsistence), small-scale trade and handicraft. Where agriculture is commercial, this is typically 

associated with cashew which is exported. ASM is practised by a diverse group of people, including migrants from 

other regions. Provision for basic socio-economic infrastructure such as schools, health care facilities, electricity 

and wells/ boreholes is available in the AoI, although not evenly distributed.

No tangible archaeological and cultural heritage sites were recorded in the direct Study Area.

1.19.5 Key Environmental and Social Impacts

Site clearance for the establishment of Project infrastructure is the source of several impacts, resulting in the direct 

loss of undisturbed areas with consequences to; terrestrial biodiversity, soil resources and associated land 

capability, surface water resources and dust emissions.

The remaining habitat and any supporting biodiversity within the Study Area is confirmed to be significantly affected 

by anthropogenic activities, thus the Project will contribute to a cumulative impact. The confirmed presence of 

several threatened/ protected floral and faunal species suggest that significant biodiversity value may still be 

present within the area despite the level of degradation.

Based on the established geochemical characterisation of waste rock and tailings material, these waste streams are 

not expected to result in significant pollution impacts to surface- and groundwater, however some contamination 

is possible, as well as potential sedimentation emanating from these facilities and therefore, the facilities should 

be well managed and monitored.

Open pit mining in the operational phase of the mine's life cycle will have significant impact on the landscape. In 

terms of nuisance impact (air quality, noise and visual) are expected issues, but may be reduced with appropriate 

mitigation measures. Significant impacts are related to water and include deterioration of surface and groundwater 

quality and quantity. Economic displacement is a significant adverse social impact identified for the Project, which 

even with the implementation of mitigation measures including a Relocation Action Plan (RAP), will remain a 

significant impact with long-term effects.

The Project is connected to the national grid, which relies on both renewable and fossil fuels for power generation. 

Current and future generation sources are discussed in Section 5 of this Report.

Key energy and CO2 metrics/Key Performance Indicators (KPI’s) for the Project and for operations are summarised 

in Table 1-26.
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Table 1-26: Key Energy and Emissions Metrics for the Project and Mine (Issiyakou, 2022), (Thomson, 2022)

Area Units PFS DFS Total/Avg

Production

 Tonnes mined (Open Pit) Mt (db) 491.615

 Tonnes Processed (Total) Mt (db) 49.813

 Gold Produced koz 2584

Emissions (CO2)

 Total (S1 & S2) kt CO2-e 1538

 Total (S1 to S3, excluding C2 and C4) kt CO2-e 1921

Emissions Intensity (per ‘tonne’ mined)

 Total (S1 & S2) t CO2-e/t 0.0031

 Total (S1 to S3, excluding C2 and C4) t CO2-e/t 0.0039

Emissions Intensity (per ‘oz’ of gold produced)

 Total (S1 & S2) t CO2-e/oz 0.36 0.595

 Total (S1 to S3, excluding C2 and C4) t CO2-e/oz 0.743

Energy used (S1 and S2) GJ 18 993 112

 Energy Intensity (per ‘tonne’ processed)’ (S1 and S2) GJ/t 0.381

 Energy Intensity (per ‘oz’ of gold produced) (S1 and S2) GJ/oz 6.99 7.35

Table 1-26 notes:

 S1 – Scope 1 emissions

 S2 – Scope 2 emissions

 S3 – Scope 3 emissions.

 C2 – Category 2 emissions (Capital Goods) for Scope 3 (not included and/or not applicable)

 C4 – Category 4 emissions (Upstream Transportation & Distribution) for Scope 3 (not included and/or not applicable)

 Scope 3 emissions are forecasts/general estimates only and subject to refinement.

There are number of reasons for the change in metrics between the PFS and DFS, including but not limited to:

 a DFS has a greater level of technical definition than a PFS, particularly around power and energy/fuel usage;

 errors and omissions; and

 the drop in the overall weighted average gold grade between the PFS (2.0 g/t) and DFS (1.69 g/t).

The cost estimate for the Closure Bond was developed at a conceptual level, using the Endeavour standard closure 

cost model and the historic PFS mine plan and layouts. The MRCP considers a two-year ‘Pre-closure Stage’ (2034 to 

2035), followed by a ‘Closure Stage’ (2036 to 2037), and a final ‘Post Closure Stage’ that starts in 2038 and runs for 

a period of five years (2038 to 2042).

The holder of the exploitation permit retains civil liability for damages and accidents that could be caused by the 

mine over the five (5) year ‘Post Closure Stage’.
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The closure plan needs to be updated to a definitive feasibility study level and additional studies and 

characterization of the impacted area, will provide additional information that will allow the evaluation and detail 

of proposed closure actions, that should be incorporated in future MRCPs.1

The conceptual closure cost for the PFS, excluding labour retrenchment costs is presented in Table 1-27. This closure 

cost is also the basis for the DFS.

Table 1-27: PFS Mine Closure Cost (USD (M))

Direct Costs 13.82

 Pits 0.45

 Waste Dumps, Stockpiles 1.69

 Storage Facilities-Tailings, Rejects, Slimes 2.28

 Water Management 0.40

 Buildings and Infrastructure 4.75

 Processing Plant 1.81

 Roads and other disturbed areas 0.07

 Site Wide 0.06

 Social Cost 0

 Owners Cost 0

 Contingency 2.30

Indirect Costs 10.60

 Studies and Research 2.40

 Post Closure/Maintenance & Monitoring 2.21

 Social Costs 0

 Owner Costs 5.98

 Retrenchment costs excluded2

Total 24.39

Positive impacts associated with the implementation of this Project include direct and indirect employment, 

contributions to community development projects, training and skills development, and payments of taxes and 

royalties which all contribute to the improvement of the local economy, both directly and indirectly.

1.19.6 Environmental and Social Management Plan

An ESMP was developed by Enval which provides mitigation and management measures which follow the mitigation 

hierarchy that aims to anticipate and avoid, and where avoidance is not possible, minimise, and, where residual 

impacts remain, compensate/offset for risks, and impacts to workers, Affected Communities, and the environment. 

The mitigation measures pertain to:

 Soil erosion and sediment management;

 General domestic, hazardous and mineralised waste streams management;

                                                            

1 To be updated every three years after the start of production.
2 Estimated to be USD 2.1 M for the DFS
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 Water management (including water quality, clean and dirty water separation, mine-water balance and water 

infrastructure maintenance);

 Nuisance impact management (including dust, noise and visual amenity);

 Reduction of Greenhouse Gas (GHG) emissions and climate risks management;

 Biodiversity conservation and management (including alien/exotic species management);

 Land acquisition and livelihood restoration management;

 Community and occupational health, safety and security management;

 Community development and procurement management (including local skills development);

 Community engagement procedures (including grievance mechanisms);

 Archaeological and cultural heritage preservation and management (including chance finds procedures);

 Emergency preparedness and response management;

 Spill response management; and

 Rehabilitation and closure management.

1.19.7 Conclusion and Recommendations

The Project will generate adverse environmental and socio-economic impacts, including economic displacement of 

surrounding communities. The local area is characterised by extensive ecological degradation, some inadequacies 

in the provision of socio-economic infrastructure and services. Should this Project proceed and the ESMP effectively 

implemented, opportunities for sustainable investment and social benefits exist.

Further detail on ‘Interpretations, conclusions and risks’, and ‘recommendations’ are presented in Sections 25.1

and 26.1, respectively.

1.20 Capital and Operating Costs

1.20.1 Operating Cost Estimate

Operating costs for the Lafigue DFS have been built up from individual cost elements within each business cost 

centre; and reported by year. The basis for the operating cost estimate is: 

 ‘Schedule 13’ mining schedule presented in Section 16.

 4 Mt/a (db) Plant, tailings facility and other supporting infrastructure on Site. 

 Operating mine life of 13 years as per the current mine plan (Schedule 13).

Operating costs are presented in US dollars (USD) based on input pricing from the second quarter of 2022 (2Q22) 

and have an accuracy provision of ±15%. No contingency has been allowed for operating costs.

The operating costs presented reflects the direct production costs for doré bars in the goldroom safe and apply 

from ore through the mill for the first gold pour. Operating costs prior to this date are capitalised and reported 

separately as pre-production costs. Additionally, the following cost elements are reported in the financial/economic 

analysis section and not in the OPEX estimate. 

 All operating costs/government payments associated with gold sales/revenue, including gold transporting, 

vaulting, refining and sale; royalties and community levies.
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 Ongoing sustaining capital and closure costs.

 Financing, Joint Venture charges/payments and taxes.

All reagent and consumable costing is on a DDP basis (Incoterms® 2010) and includes the statutory 2.5% 

regional/ECOWAS levy. As per the 2014 Cote ‘d’Ivoire Mining Code, reagents, and fuel, are duty exempt from the 

first commercial production (not exempt from the 2.5% levy) and subject to full duties for consumables.

Corporate costs, including costs associated with regional and head offices and exploration, are not 

assigned/apportioned to the mine or Project.

The following major cost areas have contributed to the overall operating costs summarised in Table 21-6:

 Mining contractor costs built up from equipment fleet operating hours and fuel usage rates.

 Labour pay rates and manning, as advised by Endeavour.

 Diesel cost, as advised by Endeavour.

 Grid power cost, as advised by ECG based on CI Energies supply.

 Processing consumable prices, as advised by Endeavour (Incoterms® 2010 DDP basis).

 Plant maintenance costs factored from the capital equipment supply cost, using factors from the Lycopodium 

database.

 Quoted site laboratory operating costs.

 Processing consumable usage and gold recoveries based on metallurgical testwork results.

 General and Administration (G&A) costs as advised by Endeavour, based on costs for a similar in-country mine 

site.

 Constant average gold recoveries over the life of mine, based on testwork and the narrow average head grade 

range.

 Silver production is assumed to be 5.4% of the recovered gold oz. No silver resource is quoted, so any silver 

revenue received is an unaccounted project upside.
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Table 1-28: Operating Cost Estimate and Production Summary by Year (USD, 2Q22, ±15%)

Ore Weathering/Grade Year 1 Year 2 Year 3 Year 4 Year 5 Year 6 Year 7 Year 8 Year 9 Year 10 Year 11 Year 12 Year 13 LoM

Fresh (kt) 1633 2901 3891 4011 4014 4000 4000 4003 4008 4000 4000 3851 2554 46 866

Transition (kt) 1192 699 180 0 2 6 0 0 0 0 0 0 0 2079

Oxide (kt) 441 400 27 0 0 0 0 0 0 0 0 0 0 867

Total kt ore feed 3266 4000 4098 4011 4016 4006 4000 4003 4008 4000 4000 3851 2554 49 813

Avg. Grade (Au g/t) 2.01 1.64 1.52 2.05 1.75 1.85 1.76 1.80 1.91 1.81 1.74 1.25 0.33 1.68

Mining Cost (USD M) 106.4 129.1 131.8 141.1 143.6 142.0 135.4 123.0 94.4 60.2 33.3 22.5 0.1 1262.9

Process Cost (Incl. Rehandle) (USD M) 36.5 45.2 47.2 46.8 46.1 46.7 46.6 46.7 46.7 46.7 46.6 45.2 31.0 577.8

G&A Cost (USD M) 15.6 18.7 18.7 18.7 18.7 18.7 18.7 18.7 18.7 18.7 18.7 18.7 14.0 235.4

Total Cost USD (M) 158.5 192.9 197.8 206.5 208.4 207.4 200.7 188.4 159.8 125.6 98.6 86.4 45.1 2076.1

Gold Produced (koz) 201 201 190 251 215 226 215 220 234 222 213 147 26 2560

Silver Produced (koz)* 11 11 10 13 12 12 12 12 13 12 11 8 1 138

Table 1-28 notes 

 *Assumed

 Project financial year for this presentation is from start Q2 to end Q1 the following year.

 Per study schedule, Year 1 is 2024.

 Year 1 tonnes reflect a typically short ramp up to nameplate production, but also a reduced number of operating months.

 Based on reduced tonnes in the final year of operations, year 13 labour and G&A costs were calculated as ¾ of a full year as advised by Endeavour.
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1.20.2 Capital Cost Estimate

The capital cost estimate for the Project has been compiled by Lycopodium with input from KP on the tailings 

storage facility, water and drainage infrastructure, site access roads and airstrip. Endeavour, supported by SRK and 

ECG, has also provided project specific portions for mine establishment and facilities, infrastructure facilities, high 

voltage power supply and Owner’s costs.

The capital cost estimate reflects the Project scope described in this study report and has been peer reviewed for 

acceptance by the study team. All costs are expressed in United States Dollars (USD) unless otherwise stated and 

are based on 2Q22 pricing. The DFS has been developed in accordance with Lycopodium’s capital cost estimating 

procedures and has an associated accuracy provision of (-5 to +15)%.

The capital cost estimate is summarised in Table 1-29. The capital estimate presented is based on a 4 Mt/a (db)

production throughput, the mine development schedule presented in Section 24, and the capitalisation of mine 

development costs incurred from 1 January 2022

Table 1-29: Capital Estimate Summary

Main Area USD (M)

000 Construction Distributables 37.38

100 Treatment Plant Costs 96.61

200 Reagents and Plant Services 23.79

300 Infrastructure 84.52

400 Mining 60.36

500 Management Costs 33.97

600 Owner’s Project Costs 79.93

700 Owner’s Operation Costs (Working Capital) Excl.

Subtotal 416.56

Contingency 43.03

Taxes & Duties 5.64

Escalation Excl.

Estimated Total 465.23

The CAPEX summary presented in Table 1-29 was subsequently revised by Endeavour, considering transport savings 

that are being realised (commercial contracts), a change to how operational spares are incorporated in the financial 

model, and the removal of Project/Site early works costs expended between 31 December 2021 and 1 June 2022 

(the ‘Effective Date’ of the DFS/Report). The revised estimate as applied in the financial model is presented in Table 

1-30 following.
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Table 1-30: Revised Capital Estimate Summary (Endeavour, 2022b)

Main Area (WBS Level 2) USD (M) Comment

Estimate Total 465.23 From Table 1-29

Transport Savings -8.70 33% saving banked, based on updated transport costs

Spares -2.20 Moved into working capital (Section 21.2.9.11)

Sunk costs -6.19 Project/Site development costs incurred from 31 December 2021 and 1 June 2022 

(Section 21.2.6.1)

Revised CAPEX Total 448.14 Applied in Section 22, Financial Analysis

A Monte Carlo analysis was conducted on the capital cost estimate and the results provided confidence that the 

contingency included in the estimate, previously calculated by deterministic assessment, is sufficient for a P80 (or 

better) confidence level with event modelling turned off and a P50 (or better) confidence level with the event 

modelling turned on.

1.21 Economic Analysis

The economic model show robust financial results. Applying a long-term gold price of USD 1500/oz on a flat line 

basis from the Base Date (Q2 2022), delivers a Project after-tax NPV5% of USD 477 M on a 100% basis; an IRR of 

21%; and a 4.2-year project pay-back period.

From first gold pour (Q2 2024), gold production varies between (155 to 251) koz per 12-month period21, over the

<13-year life of mine, with a LoM AISC of USD 871/oz. The Project has a relatively low sensitivity to capital and 

operating costs but is sensitive to both gold price and grade.

The Issuer uses relatively conservative values for gold pricing, and as can be seen in Section 19 and 22.4, there is 

NPV/IRR upside if gold prices remain high.

1.22 Adjacent Properties

Properties adjacent to the Lafigué Project (defined as within a 50 km radius of the centre of PR 329), comprise a 

series of artisanal mining or semi-industrial claims and eleven active Exploration Licences (PR, Permis de 

Recherche). Geological and exploration data in the public domain is limited to the PR 575 and PR 544 permits, which 

are being developed by the ASX-listed Turaco Gold group and Resolute (Eburnea Project, comprising of the Bouaké 

North and Satama sub-projects). Work being completed on the other permits adjacent to PR329 is not in the public 

domain.

According to publicly available information, exploration works on the Eburnea project have highlighted the 

presence of gold mineralisation that occurs either in Birimian volcano-sediments at the margin of dykes within the 

Oumé Fetekro greenstone belt (Bouaké North sub-project) or hosted within carbonate-silica altered fine-grained 

sandstones of the Birimian Comoé basin (Satama sub-project). As of the ‘Effective Date’ of this Report, none of 

these occurrences have been sufficiently drilled to define Mineral Resources reported in the public domain.

                                                            

21 Excludes year 13 which is not a full year. Average gold production over year one to twelve is 212 koz/a
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1.23 Other Relevant Data

1.23.1 Human Resources

During the construction phase, approximately 900 persons will be engaged onsite directly, with a further 200+

persons providing construction support services (camp, security and other). During operations, the mine will 

employ some 1551 persons, of which 285 will be SML employees, with the remainder being employed by 

contractors providing services to the mine. Of the 1551 persons, approximately 3% of the total work force are 

expatriates. The number of non-local Nationals employed relative to locals has not been defined.

Whilst day workers (428 persons) will work eight hours per day, five days per week; shift workers (288 per shift 

panel (four panels)) will generally work either eight or twelve hours per shift and not more than 75 hours of 

overtime per year. The actual shift system to be employed for the mine and/or by business area is still to be defined.

Whilst SML is not bound by legislative targets in CI with respect to the employment of local tribal/religious/ethnic 

groups; Nationals; expatriates; woman and disabled persons, SML is committed to supporting and developing local 

communities and CI as a whole. Thus, there will be over the coming years, a drive to reduce the number of 

expatriates employed, empower women (25% employment target), upskill and employ local persons, and grow 

local/regional procurement and by association, businesses.

In a 2012 report by PricewaterhouseCoopers (PWC) for Mines in British Columbia, it was noted that for every person 

employed at a mine (owner’s team and contractors) a further 0.8 indirect and 0.4 induced jobs were created. Thus, 

in a western country, a multiplier of 2.1 could be used to determine the total number of jobs created per mine 

(PWC, 2012). Cordes (Cordes, 2016) noted that Rio Tinto’s Simandou iron ore project (Guinea), assumed a multiplier 

of 6.3 to calculate the total number of jobs created (direct, indirect and induced). Other studies have noted a much 

higher level of induced employment in developing countries (Cordes, 2016).

1.23.2 Project Implementation

The implementation approach proposed for the Project is for Endeavour/SML (the ‘Owner’) to engage a principal 

Engineering, Procurement and Construction Management (EPCM) contactor to provide: design, procurement and 

construction management services for the execution of the process plant and selected infrastructure facilities, 

which will be handed over to the Owner’s team on completion. The construction of the mine, tailings dam, water 

storage and harvest dams, incoming high voltage transmission line, 225 kV switchyard, camps and non-process 

infrastructure buildings will be either self-performed by the Owner’s team or by specialist consultants/contractors 

engaged directly by the Owner. This project execution approach was used as the basis for the preliminary 

implementation schedule and the capital cost estimate developed for the DFS.

Key milestone dates for the Project are listed in Table 1-31. A high-level summary of the Project Implementation 

Schedule (PIS) and critical activities are shown in Figure 1-18.
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Table 1-31: Key Milestone Dates

Activity Date

Approval to Proceed with Full Project Design 04-Apr-22

Commence Procurement of Long Lead Equipment 4-July-22

Commence Process Plant Earthworks 19-Sep-22

Commence Process Plant Concrete Works 04-Jan-22

Design & Engineering Complete 14-Jul-23

Commence Commissioning 14-Dec-23

Ore to Mill 12-May-24

First Gold Product 17-Jun-24

Figure 1-18: Project Implementation Schedule Summary

1.24 Interpretations and Conclusions

Interpretations, conclusions and risks are discussed in part in this section and described more fully in Section 25.

1.25 Recommendations

Recommendations/forward work programme (FWP) activities covering the period from the end of the DFS to the 

Project execution phase, and over the Mine’s operational life cycle are discussed fully in Section 26.
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2. INTRODUCTION

2.1 Issuer

The Issuer, Endeavour Mining plc or ‘Endeavour’, is an established gold producer and the largest in West Africa, 

with operating assets across Senegal (SN), Cote d’Ivoire (CI) and Burkina Faso (BF) and a strong portfolio of advanced 

development projects and exploration assets in the highly prospective Birimian Greenstone Belt across West Africa.

As a member of the World Gold Council, Endeavour is committed to the principles of responsible mining and 

delivering sustainable value to its employees, stakeholders, and the communities where it operates. Endeavour is 

listed on the London Stock Exchange and the Toronto Stock Exchange, under the symbol EDV 

(www.endeavourmining.com).

This NI 43-101 Technical Report (the ‘Report’) pertains to:

 The Issuer’s 80% ownership interest in Exploitation Permit (PE 58), hereafter also referred to as the ‘Lafigué 

Mining Licence’ or ‘Lafigué ML’. Ownership of PE 58 is as noted below:

 Société des Mines de Lafigué SA (SML) the permit holder;

 Lafigué Holdings Pty Ltd (80%) and ultimately Endeavour;

 Société pour le Développement Minier de la Côte d'Ivoire (10%) or SODEMI; and

 the Government of Côte d'Ivoire (10%) or ‘GoCI’.

 The issuer’s 100% interest in Exploration Permit (PR 329), hereafter also referred to as the Fétékro Exploration 

Licence or ‘Fétékro EL’. The permit holder for PR 329 is La Mancha Côte d’Ivoire SARL (100%) or ‘LMCI’ and 

ultimately, Endeavour.

As per the ‘Effective Date’ of this Report, 1 June 2022, the renewal of PR 329 is pending with the authorising

authority.

2.2 Terms of Reference

2.2.1 Overview

This Report has been prepared as a Technical Report Update for the Issuer’s interests in the Lafigué ML and the 

Fétékro EL, as per the ‘Effective Date’ (Section 2.8) and incorporates; the ‘Lafigué Project’ (the ‘Project’), as defined 

in Section 2.2.2 following. As such, it supersedes all historical NI 43-101 Reports prepared for the ‘Fétékro EL’.

This Report is not independent of the Issuer and has been prepared in accordance with; Canadian National 

Instrument (NI) 43-101 Standards of Disclosure for Mineral Projects and the Canadian Institute of Mining, 

Metallurgy and Petroleum (CIM) Standards, and Best Practice Guidelines (BPG).

2.2.2 Lafigué Project

In March 2021 Endeavour engaged various consultants to undertake a Definitive Feasibility Study (DFS) for the 

Project. The Project is on Endeavour’s Lafigué Mining Licence (PE 58) or the ‘Site’, and is located approximately 470 

km by road, northeast of Abidjan in CI.
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The Project comprises an open pit mine, processing plant, and supporting infrastructure, with a processing capacity 

of 4.0 Mt/a (db), to produce some 155 to 251 koz/a22 of gold (average for years 1 to 12, 212 koz/a)23, over a <13-

year life of mine (LoM).

Key mine features are as note below:

 Enabling offsite infrastructure.

 33 km, 225 kV Power Transmission line from Dabakala to Site.

 Upgrade of approximately 17 km laterite access road to Site (2.5 km new).

 Open pit mine with attendant waste rock dumps and water management infrastructure;

 4 Mt/a (db) three stage crushing, milling and Gravity/CIL Process Plant (the ‘Plant’).

 Downstream construct Tailings Storage Facility (TSF).

 General mine infrastructure:

 Mine Services Area (MSA).

 Emulsion and explosives facility.

 General administration and plant buildings/facilities.

 Accommodation facilities.

 Water harvest and water storage dams.

 Airstrip.

 Contact water management systems.

The mine is to be developed/operated under a hybrid business model, with a number of outsourced operational 

contracts (Section 19).

2.3 Historical Background

The historical development of the Project with respect to key study milestones, is as noted below.

 Issuance of the Lafigué Pre-feasibility Study (PFS) completed by Endeavour/Lycopodium in February 2021.

 Issuance of the Lafigué NI 43-101 report by Endeavour/Lycopodium in March 2021, and subsequently amended 

and re-issued in December 2021.

Key differences between the historical PFS and DFS are as noted in Table 2-1.

                                                            

22 Excludes year 13, which is not a full year of operation. Doré grade (93±2% gold)
23 Years are not calendar years, rather year one starts from first gold pour in Q2 2024 and runs to Q2 2025,
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Table 2-1: PFS and DFS Key Parameters

Parameter Unit PFS DFS

Gold Reserves (total) Mt (db) 31.9 49.81

Gold grade g/t 2.0 1.69

Contained gold (total) Moz 2.05 2.714

Name plate capacity (oxide) Mt/a (db) 3.5

Name plate capacity (fresh) Mt/a (db) 3.0

Name plate capacity (combined) Mt/a (db) 3.04 4.0

Plant LoM years ̴ 10 ̴ 13

2.4 Contributing Consultants

In addition to Endeavour staff, consultants who contributed to this Report are as noted below:

 Bastion Geotechnical Pty Ltd (Bastion) (www.bastiongeotech.com.au)

Bastion specialises in operational geotechnical management and geotechnical data and systems. Fields of 

expertise include: Geotechnical design and reporting for open pit and underground excavations; Facilitation of 

geotechnical hazard and risk management assessments; Expert review and technical audits; Peer and technical 

reviews; Geotechnical database setup, maintenance and review; Photogrammetric model construction; Large 

structure modelling; Forensic back-analysis of falls-of-ground; Geotechnical laboratory sample selection, 

preparation, results interpretation and reporting; Structural and rock mass domaining; Rock mass and structural 

(Large scale and fabric) characterisation; and, Preparation of histograms, empirical charts, and borehole logs.

 Cabinet Enval (Enval) (www.enval-group.com)

Enval was established in 1999, with Cabinet Enval, a consulting firm specializing in the environment and 

agribusiness. In 2002, Enval Laboratory (a testing laboratory) was established to support the business. Today, 

Enval operates across West Africa, providing consulting and test work services (physico-chemical and 

microbiological analysis, soil, foliar and oil analysis, as well as noise and air quality measurements). Enval 

Laboratory has been ISO 17025 accredited since 2012.

 Digby Wells Environmental (DWE) (www.digbywells.com)

Digby Wells is an international company providing environmental and social expertise focused on the power 

generation and natural resources sectors. Digby Wells was established in Johannesburg, South Africa, in 1995 

and has expanded to establish six offices (South Africa, Mali, Botswana, Tanzania, London and Jersey (Channel 

Islands)). Furthermore, Digby Wells has numerous in-country partners to ensure compliance to local standards 

and requirements. 

Digby Wells employs a large team of professional, committed, and specialised environmental and social 

consultants covering 15 specialist fields and have completed projects in 52 countries across Asia, Africa, Europe 

and North and South America. In house specialist divisions and services include Environmental, Compliance, 

Social and Heritage, Water Geosciences, Rehabilitation, Closure, Soils, GIS and Remote Sensing, Ecology, 

Atmospheric Sciences and ESG Reporting and Strategy.
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 ECG Engineering Pty Ltd (ECG) (www.ecg-engineering.com)

ECG provides specialised electrical engineering services to the Mining, Utilities, Materials Handling and 

Industrial industries. ECG has extensive and proven capabilities across all aspects of project management, 

power generation, power systems, control systems, automation, plant integrity and operations support. 

Expertise, experience, innovation and integrity – ECG clients are supported by a team of highly qualified and 

dedicated professionals with worldwide experience in the design, construction and commissioning of mineral 

processing facilities. We deliver efficient, innovative, reliable and cost-effective solutions for our clients’ project 

needs.

 Lycopodium Ltd (Lycopodium) (www.lycopodium.com)

Lycopodium has provided engineering and project management services to the international mining industry 

for 30 years, has extensive experience in West Africa, and was the lead consultant for the Report. Lycopodium 

has been operating since 1992 and has offices in Australia, Africa, North America and Southeast Asia. Over this 

time Lycopodium has assembled a group of engineering and management professionals with expertise 

spanning all aspects of our delivery service, providing integrated design and construction solutions across the 

globe. The sectors across which Lycopodium operate is diverse, including; resources, infrastructure, and 

industrial processes.

 SRK Consulting (UK) Ltd (SRK), (www.srk.com)

SRK Consulting is an independent, international practice providing focused advice and solutions to the earth 

and water resource industries. We offer specialist services for the entire life cycle of a mining project, from 

exploration to closure. Formed in 1974, SRK employs more than 1500 professionals in over 45 offices on six 

continents. Our specialists are leaders in fields such as; due diligence, feasibility studies, mine waste and water 

management, permitting, and mine closure. Among our clients are many of the world’s major, medium-sized 

and junior metal and industrial mineral mining houses, exploration companies, financial institutions, 

construction firms, and government departments.

 Knight Piésold (Australia), (www.knightpiesold.com)

Knight Piésold is an employee-owned global consulting firm that provides specialised services to the mining, 

power, water resources, infrastructure, and oil and gas industries. The Knight Piésold team comprises;

engineers, environmental scientists, geoscientists, and technologists; who focus on creating value at every 

stage of a project through quality driven, sustainable solutions.  Knight Piésold specialises in creating 

customised solutions at every stage of a project life cycle, while delivering sustainable, bottom-line results. We 

have led numerous award-winning projects to completion and have fostered many long-term client 

relationships that hold strong today.

2.5 Consultant Scope Responsibility

The key consultants engaged by Endeavour and their respective scope of work for the DFS, are listed in Table 2-2

following. Importantly, contributors, are not necessarily acting as Qualified Persons.
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Table 2-2: DFS Scope Responsibility

Consultant Scope Responsibility

Lycopodium

Metallurgical testwork supervision and results interpretation

Process plant and related process infrastructure design

General infrastructure buildings and services

Process capital and operating cost estimation

Compilation of overall capital and operating cost estimates

Execution planning

Overall DFS report compilation

SRK

Mineral Resource estimate

Mine design and scheduling

Pit optimisation

Waste rock dump design

Mine fleet selection

Mine supporting infrastructure

Mine dewatering

Assessment of contractor mining rates and input to mining cost estimating

Bastion Geotechnical Studies for mine area

KP

Geotechnical investigations and waste rock geochemistry

Tailings storage facility and TSF geochemistry

Water harvesting and water storage dams

Surface water management and sediment management

Site access roads

Haul roads

Airstrip

Overall site layout development

Enval and DWE Environmental and social impact studies

ECG Power supply

Endeavour

Acquiring permits, agreements, and land tenure

Geology

Hydrogeology

Mine dewatering cost estimates

Contract mining labour numbers

IT Infrastructure

Mining operating cost estimate

General & Administration (G&A) operating cost input

Financial analysis

Execution and operations planning
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2.6 Qualified Persons

Table 2-3 following, provides a list of Qualified Persons (QPs), and the respective sections/subsections for which 

they take responsibility. If a QP takes responsibly for an entire section, it is given that they also take responsibility 

for the associated subsections. Further definition is provided in the ‘Certificates of Qualified Persons’ (Section 28). 

All consultants contributed to Section 27, and each consultant takes responsibility for the references they have 

cited in their respective sections.

Table 2-3: Qualified Persons and QP Section/Subsection Responsibilities

Name Position Company Sections/Subsections

Abraham Buys (NHD, FAusIMM) Group Manager Process Lycopodium 1.12, 1.16, 12.5, 12.8, 12.12.2, 13, 17, 18.3.3.3, 21.2.7, 

21.2.8.1, 21.2.8.3, 21.3.2, 21.3.2.2, 21.3.2.3, 21.3.2.4, 

21.3.3.2, 21.3.3.3, 21.3.3.4, 21.3.3.5, 21.3.3.6, 

21.3.3.7, 21.3.3.8, 21.6.3, 25.10, 25.14, 25.18.3, 

26.10, 26.14, 26.18.3.

Alex Veresezan (MSc, P.Eng) Group Manager - Mining 

Contracts

Endeavour 1.20.1, 12.9.5, 12.9.6, 18.7.2, 18.7.3, 18.10.3, 18.10.4, 

21.2.8.2, 21.3.1, 21.3.2.1, 21.3.3.1, 21.4.3.1, 21.6.1, 

25.15.3, 25.15.4, 25.18.1, 26.15.4, 26.15.5, 26.18.1.

David Morgan (CPEng, MAusIMM) Managing Director KP 1.17.1.2, 1.17.1.3, 1.17.2.4, 1.17.4, 1.17.7.1, 12.9.1, 

12.9.2, 12.9.3, 12.9.4, 12.9.8, 12.9.9, 18.2.2, 18.2.3, 

18.2.9, 18.3.2.2, 18.3.2.4, 18.3.2.5, 18.5, 18.8.1, 

18.10.1, 18.10.2, 18.10.6, 25.15.1, 25.15.2, 25.15.6, 

26.15.1, 26.15.3, 26.15.7.

David Taylor (BEng, CP Eng, FIE(Aust) Senior Consultant Lycopodium 1.17.1.1, 1.17.2.1, 1.17.2.2, 1.17.2.3, 1.17.2.5, 

1.17.3.2, 1.17.3.3, 1.17.5, 1.17.6, 1.20.2, 1.23.2, 

12.9.10, 12.12.1, 12.15.2, 18.1, 18.2.1, 18.2.4, 18.2.5, 

18.2.6, 18.2.7, 18.2.8, 18.2.10, 18.2.11, 18.3.1, 

18.3.2.1, 18.3.2.3, 18.3.3.1, 18.4.3, 18.4.4.1, 18.4.4.2, 

18.4.4.4, 18.4.5, 18.6.1, 18.6.2, 18.6.3, 18.6.4, 18.6.5, 

18.6.6, 18.6.7, 18.7.1, 18.7.4, 18.7.5, 18.7.6, 18.7.8, 

18.10.8, 21.1, 21.2.1, 21.2.2, 21.2.3, 21.2.4, 21.2.5, 

21.2.6, 21.2.9, 21.4.1, 21.4.2, 21.4.3.2, 21.4.3.3, 

21.4.4, 21.6.2, 24.2, 25.15.7, 25.18.2, 25.21.2, 

26.15.2, 26.15.9, 26.18.2, 26.21.2.

Dr Lucy Roberts (BSc, MSc, PhD, 

MAusIMM(CP))

Principal Consultant 

(Resource Geology)

SRK 1.13, 14, 25.11, 26.11.

Francois Taljaard (BEng, Pr.Eng) Principal Consultant (Mining 

Engineering)

SRK 1.14, 1.15, 1.17.7.2, 12.6, 12.7, 15, 16, 18.8.2, 18.10.7, 

25.12, 25.13, 26.12, 26.13, 26.15.8.

Geoff Bailey (BEng, FIEAust, CPEng, NPER-3, 

REPQ)

Principal Engineer/Director ECG 1.17.3.1, 12.9.7, 18.4.2, 18.4.4.3, 18.4.4.4, 18.10.5, 

25.15.5, 26.15.6.

Graham Trusler (MSc, Pr Eng, MIChE, 

MSAIChE)

CEO DWE 1.19, 12.11, 20, 25.17, 26.17.

Silvia Bottero (MSc, Pr. Sci. Nat.) VP Exploration, Côte d'Ivoire Endeavour 1.5, 1.6, 1.7, 1.8, 1.9, 1.10, 1.11.1, 1.22, 6, 7, 8, 9, 10, 

11, 12.2, 12.14, 23, 25.3, 25.4, 25.5, 25.6, 25.7, 25.8, 

25.9, 25.20, 26.3, 26.4, 26.5, 26.6, 26.7, 26.8, 26.9, 

26.20.

Stuart Thomson (MEng, FSAIMM) Group Studies Manager Endeavour 1.1, 1.2, 1.3, 1.4, 1.11.2, 1.18, 1.21, 1.23.1, 1.24, 1.25, 

2, 3, 4, 5, 12.1, 12.3, 12.4, 12.10, 12.13, 12.15.1, 

18.3.3.2, 18.4.1, 18.7.7, 18.7.9, 19, 22, 24.1, 25.1, 

25.2, 25.16, 25.19, 25.21.1, 26.1, 26.2, 26.16, 26.19, 

26.21.1.
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2.7 Site Visits and Scope of Personal Inspection

The date of QP visits to the Lafigué ML/Fétékro EL (the ‘Site’), and the associated purpose, is presented in Table 2-4

following. Further information is provided in the QP, Section 29

Table 2-4: QP Site Visit Summary

Qualified Person Date of Visit(s) Purpose of Visit

Abraham Buys (NHD, FAusIMM) No site visit completed Not applicable

Alex Veresezan (MSc, P.Eng) 16 to 19 May 2022 (3 days) Review of the Site and facilities proposed for mining services 

infrastructure, as well as a Site orientation for the various mining 

contractors tendering the works.

David Morgan (CPEng, MAusIMM) 02 to 03 July 2021 KP QP site visit, site inspection of all KP infrastructure locations.

David Taylor (BEng, CPEng, FIE(Aust) No site visit completed Not applicable

Dr Lucy Roberts (BSc, MSc, PhD, 

MAusIMM(CP))

14 to 16 May 2021 MRE QP Site visit, validation of data collection procedures, collar 

positions and deposit geology

Francois Taljaard (BEng, Pr.Eng) No site visit completed Not applicable

Geoff Bailey (BEng, FIEAust, CPEng, NPER-3, 

REPQ)

13 May 2022, for two days; and 

8 October 2022, for two days.

Visited site on two occasions in 2022, to review the alignment options 

for the transmission line.

Graham Trusler (MSc, Pr.Eng, MIChE, 

MSAIChE)

No site visit completed Not applicable

Silvia Bottero (Msc, Pr. Sci. Nat.) From 2014 to 10 February 

2022

Ongoing work on the Site, as the Lafigué exploration manager

Stuart Thomson (MEng, FSAIMM) 24 to 26 October 2021 (1 full 

day on Site)

General orientation of the Lafigué Site and visit to the Dabakala CI 

Energie’s Switch Yard.

2.8 Effective Dates

Key ‘Effective Dates’ in this NI 43-101 Report are:

 Mineral Resources: 15 May 2022.

 Mineral Reserves: 1 June 2022.

 CAPEX and OPEX Estimate and Financial Model: 1 June 2022.

2.9 Information Sources and References

This Report relies on historical and recent data generated by the Issuer, including public filings. Endeavour has 

engaged several specialist consultants and information from reports prepared by previous independent consultants 

have been utilised in the compilation of this Report. Information sources and references relied upon are discussed 

in the relevant sections and defined in Section 27 (References).

2.10 Units and Currency

Unless stated otherwise, Le Système International d'Unités (SI) units have been used throughout the reports.

Currencies are reported in accordance with ISO 4217, with the most commonly used currencies being; the United 

States Dollar (USD), the West African Franc (XOF), the Australian dollar (AUD), the South African Rand (ZAR), the 

Euro (EUR) and the Chinese Yuan (CNY) and the Canadian Dollar (CAD). Conversion rates from other currencies to 

the reporting currency (USD) is detailed in Section 21.
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2.11 Abbreviations and Acronyms

Abbreviations and Acronyms used in this study are presented in Table 2-5

Table 2-5: Abbreviations and Acronyms

Abbreviation Definition/Meaning

% w/v per cent Weight by Volume

% w/w per cent Weight by Weight

° degrees

°C Degree Celsius

µm Micrometre (Micron)

3YDMAV Three-year daily moving average

A Annum

AARL Anglo American Research Laboratories

AAS Atomic Absorption Spectrometry

ABA Acid base accounting 

AC Air Core

AC Acid Consuming

ACA Average crustal abundance

ACE Africa Coast to Europe

adb Air dry basis

AFD French Development Agency

AfDB African Development Bank

Ag Silver

Ai Abrasion Index

AIC Al in Costs

AISC All in Sustaining Capital Costs

ALS ALS Metallurgy

AMD Acid Mine Drainage

ANAC Autorité Nationale de l'Aviation Civile (ANAC)

ANAGED National Agency for Waste Management

ANARE-CI Côte d’Ivoire Electricity Regulation Authority

ANC Acid Neutralising Capacity

ANCOLD Australian National Committee on Large Dams

ANDE National Environment Agency (Agence Nationale de l'Environnement)

AoI Area of Interest

APA Autonomous Port of Abidjan

ARI Average Recurrence Interval

ARSN Radiation Safety, and Nuclear Security Authority

ARTCI Telecommunication Regulatory Authority of Côte d’Ivoire (ARTCI)
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Table 2-5: Abbreviations and Acronyms

Abbreviation Definition/Meaning

As Tropical savanna climate with dry-summer characteristics (Köppen climate classification)

As Arsenic

ASM Artisanal and Small-Scale Mining

Au Gold

AU Australia or African Union

AUD Australian Dollar

Avg. Average

Aw Tropical savanna climate with dry-winter characteristics (Köppen climate classification)

Axb JKTech Determined Ore Impact Parameter

BAD Business as 

bbl. Barrel

bcm Bank cubic metre(s)

BEAC Banque des États de l’Afrique Centrale (‘BEAC’)

BF Burkina Faso

BFD Block Flow Diagram

BG Bastion Geotechnical

bgl Below ground level

BLEG Bulk Leach Extractable Gold

Blk Blank reference sample

BMG aFrench Guiana Mining Bureau

BOAD West African Development Bank

BPT Business Patente Tax

BRGGM Bureau of Geological, Geophysical and Mining Research

BRGM Bureau de Recherches Géologiques et Minières

BRMA Bureau of Mining Research in Algeria

Bt Biotite

BUMIFORM Bureau Minier of the France d’Outre-mer’

BV Bureau Veritas

BWi Bond Ball Work Index

C Carbon

CAA Civil Aviation Authority (CAA)

CAPEX Capital expenditure

Cb Carbonate

CBD UN Convention on Biological Diversity

CBR California Bearing Ratio

CCTV Closed-circuit Television

CDA Canadian Dam Association
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Table 2-5: Abbreviations and Acronyms

Abbreviation Definition/Meaning

CDLM Social Development Fund

CDP Carbon Disclosure Project (formerly)

CEO Chief Executive Officer

CFA Coopération financière en Afrique centrale

CFMM Compagnie Française de Mines et Métaux

CGECI General Confederation of Businesses of Côte d’Ivoire

Chl Chlorite

CHM Cultural Heritage Management

CI Côte d’Ivoire

CI Energies Cote d’Ivoire Energies

CIAPOL Cote d’Ivoire Agency Against Pollution (established by Decree No. 91-662 of 9 October 1991)

CIE Compagnie Ivoirienne d’électricité

CIF Cost Insurance and Freight

CIL Carbon in Leach

CIM Canadian Institute of Mining, Metallurgy and Petroleum

CIP carbon-in-pulp

CMD Consensus Market Data

CMF Consensus Market Forecast

CN Cyanide in Solution

CNfree Free Cyanide

CNT Total Cyanide

CNWAD Weak Acid Dissociable Cyanide

CO2 Carbon dioxide

COG Cut-off Grade

COGEMA Compagnie Générale des Matières Atomiques

COMINOR Compagnie Minière Or

Cont. Continuous

COO Chief Operation Officer

Corg Organic Carbon

CoS Change of Support

CoV Coefficient of Variation

cP Centipoise

CPI Consumer Price Inflation

CR Critically Endangered

CRM Certified Reference Material

C-S Shear plane (C) and Foliation Surface (S)

CSP Corrugated Steel Pipe
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Table 2-5: Abbreviations and Acronyms

Abbreviation Definition/Meaning

CSR Corporate Social Responsibility

CV conveyor

CWi Bond Crushing Work Index

d Day(s)

db dry basis

DBMS Database Management System

DCF Discounted Cashflow

DD Diamond Core drilling

DDF Depth/Duration/Frequency

DDP Delivery Duty Paid (Incoterms® 2010)

DFS Definitive Feasibility Study

DIF Diffuse horizontal irradiation

dmt Dry metric tonne(s)

DNI Direct normal irradiation

DO Dissolved Oxygen

doh drill hole

DWE distilled water extract

DWi Drop Weight Index

Dx Deformation event (numbered chronologically)

E&I Electrical and Instrumentation

E&S Environmental and Social

ECG ECG Engineering Pty Ltd

ECOG Economic Cut-off Grade

ECOWAS Economic Community of West African States

EEL Endeavour Exploration

EGC Endeavour Gold Corporation

EITI Extractive Industries Transparency Initiative

EL Exploration License

EMC Endeavour Mining Corporation

EN Endangered

Endeavour Endeavour Mining Plc, the issuer

ENVAL Cabinet Enval

EPCM Engineering, Procurement and Construction Management

ERT Electrical Resistivity Tomography

ESG Environment, Social and Governance

ESIA Environmental and Social Impact Assessment

ESMP Environmental and Social Management Plan
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Table 2-5: Abbreviations and Acronyms

Abbreviation Definition/Meaning

ESTMA Extractive Sector Transparency Measures Act

EU European Union

EUR Euro

EZ Eurozone

F Forecast

F80 80% Passing Size in the Feed

FEED Front end engineering design

FEL front end loader

FGO Full Grade Ore – Excludes Marginal Ore 

FIP Fire Indication Panel

FoB Free on Board

FOREX Foreign Exchange

FP Feed Phase

FR Fresh (sulphide) material

FRP fibre reinforced polymer

Fx Fold (numbered chronologically)

g Gram

G&A General and Administrative

G&A General and Administration

g/L Grams per Litre

g/t grams per tonne

GAI geochemical abundance indices

GATRO-CI GATRO-Côte d’Ivoire

GB Great Britain

GBL GBL Process Pty Ltd

GBP British Pound Sterling

GC Grade Control

GDP Gross Domestic Product

GENCOR GENCOR Limited

GHG Greenhouse Gas

GHI Global horizontal irradiation

GIC gold in circuit

GISTM Global Industry Standard on Tailings Management

GoCI Government of Côte d’Ivoire

GPS Global Positioning System

GRG Gravity Recoverable Gold

GRI Global Reporting Initiative 
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Table 2-5: Abbreviations and Acronyms

Abbreviation Definition/Meaning

GSA general and administration

GSI Geological Strength Index

GTI Global tilted irradiation at optimum angle

h hour(s)

HDPE high-density polyethylene

HFO Heavy Fuel Oil

HG High Grade

Hg Mercury

HG High grade

HPGR High Pressure Grinding Rolls

HR Human Resources

HSE Health, Safety and Environmental

HV high voltage

I/O input/output

IBC intermediate bulk container

Icm loose cubic metre(s)

ICMC International Cyanide Management Code

ICP Inductively Coupled Plasma

ICR intensive cyanidation reactor

IDW Inverse Distance Weighted

IFC International Finance Corporation

IFEL Intrusive Felsic Country Rocks

IGO Intergovernmental organisation

IGO Intergovernmental organisation

IMAF Intrusive Mafic Country Rock

IMF International Monetary Fund

IP Induced polarisation

IPCC Intergovernmental Panel on Climate Change

IPP Independent Power Producer

IR Industrial Relations

IRA Inter-ramp Angle

IRR Internal rate of return

IRS Intact Rock Strengths

IS In Situ

ISOCOG In situ Operating Cut-Off Grade

IT Information Technology

ITCZ Inter-Tropical Convergence Zone
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Table 2-5: Abbreviations and Acronyms

Abbreviation Definition/Meaning

ITU International Telecommunication Union

ITYH Ity Holdings Ltd.

IUCN International Union for Conservation of Nature

JKTech JK Tech Pty Ltd

k Kilo

kdmt thousand dry metric tonnes

KE Kriging Efficiency

kg Kilogram

km Kilometres

KNA Kriging Neighbourhood Analysis

Köppern Köppern Aufbereitungstechnik GmbH & Co.

koz thousand ounces

koz/a thousand ounces per annum

KP Knight Piésold

KPI Key Performance Indicator

kt Kilo tonne

kV Kilo Volt

kW Kilo Watt

kW Kilo Watt

kWe Kilo Watt electrical 

kWh Kilo Watt hour

kWh/m³ Kilo Watt hour per cubic metre

kWh/t Kilo Watt hour per tonne

kWp Kilo Watt Peak

LAFH Lafigué Holding

LAN local area network

LAT Laterite

LCRS Leakage Collection and Recovery System

LED light-emitting diode

LF Leach Feed

LFO Light Fuel Oil (Diesel)

LG Low grade

LGA Lerchs Grossman

LIMS Laboratory Information Management System

LM2 Model of pulverising mill used for sample preparation

LMCI La Mancha Côte d’Ivoire SARL

LME London Metal Exchange 
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Table 2-5: Abbreviations and Acronyms

Abbreviation Definition/Meaning

LNG Liquified Natural Gas

LOD Limit of Detection

LoM Life of Mine

LoMp Life of Mine plan

LOS latch-off-stop

LP low pressure

LPRM Local Procurement Reporting Mechanism

LR Leach Recovery

LRP Livelihood Restoration Programme

LT Laterite

LTP Long-term Price

LV low voltage

Lycopodium Lycopodium Minerals Pty Ltd

m Metre

M Million

m/doh Meters per drill hole

m² Square metre

m³ Cubic metre

m³/h Cubic Metres per Hour

MAE Mean Annual Evaporation

mamsl Metres above mean sea level

MAP Mean Annual Precipitation

Mbcm million bank cubic metres

mbgl meters below ground level or mBGL 

MCC motor control centre

MCRP Mine Closure and Rehabilitation Plan

ME multi-element

MESD Ministry of Environment and Sustainable development (Constituted 1- July 2018)

MG Medium Grade

MI Measured + Indicated

MIF Measured + Indicated + Inferred

MINEDD Ministère de l'Environnement et du Développement Durable (www.environnement.gouv.ci)

ML Mining License

mL Millilitre

Ml Measured and Indicated only

Mlcm million loose cubic metres

mm Millimetre
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Table 2-5: Abbreviations and Acronyms

Abbreviation Definition/Meaning

MMPE Ministry of Mines, Petroleum, and Energy

MMZ Main Mineralization Zone

MO Marginal Ore

MO Group Metso Outotec Australia Ltd

Mo. Month

MOD-SCN Moderate scenario

Moz million ounces

MPA maximum potential acidity

MRC maximum rated capacity

MRE Mineral Resource Estimate

MSA Mine Services Area

Mt million dry metric tonnes

Mt/a million dry metric tonnes per annum

Mt/a (db) Million tonnes per annum (dry basis)

MV medium voltage

MW Mega Watt

MWe Mega Watt electrical

N Newton

N/mm² Newton per Millimetre Squared

na Not applicable 

NaCN Sodium Cyanide

NAF Non-acid Forming

NAG Net Acid Generation

NAPP Net Acid Production Potential

NDP or PND National Development Programmes

NE Nugget Effect

NER neutral earthing resistors

NF Inferred

NI 43-101 National Instrument (for the Standards of Disclosure for Mineral Projects within Canada)

NMC New mining code

NO2 Nitrogen oxide

NPV Net Present value

NPV5% Net present value at a discount rate of 5%

O/F overflow

O2 Oxygen

OBE operating basis earthquake

OCN Cyanate
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Table 2-5: Abbreviations and Acronyms

Abbreviation Definition/Meaning

OCOG Operating Cut-off Grade

OEC Observatory of Economic Complexity

OIT operator interface terminals

OK Ordinary Kriging

OLS Obstacle Limitation Surface

OMC Old mining code

OMC Orway Mineral Consultants Pty Ltd

OP Operational Phase

OPEX Operating expenditure

OPGW Optical Ground Wire

OPT-SCN Optimistic scenario

OSA Overall slope Angle

OX Oxide

oz or ozt Troy ounce

P&Gs Preliminaries and General Costs – Contractor Distributables

P&IDs Piping and Instrumentation Diagrams

P100 100% Passing Size

P80 80% Passing Size

Pa Pascal

PAF potentially acid forming

PAF-LC potentially acid forming – low capacity

PAR Population at Risk

PCC Prelevement communautaire cedeao (Community Levy)

PCS Prelevement Communaute Solidarte (Community ECOWAS Levy) 

PCS Process Control System

PDC Process design criteria

PE Exploitation Permit

PEP Project Execution Plan

PFP Prior to Feed Phase

PFS Pre-feasibility Study

PGA Peak Ground Acceleration

pH Hydrogen Ion Exponent (Measure of Acidity of Alkalinity)

PLC programmable logic controller

PM post merīdiem (After midday)

PMP Probable Maximum Precipitation

PMR private mobile radio

Po Pyrrhotite (FeS)
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Table 2-5: Abbreviations and Acronyms

Abbreviation Definition/Meaning

ppb Parts per billion

PPE Personal Protective Equipment

PPI Producer Price Inflation

ppm Parts per million

PPP Purchasing Power Parity

PR Exploration permit

PS Performance Standard

PSD Particle Size Distribution

PUA Prelevement union africaine (African Union Levy)

PV Photovoltaic

PVC polyvinyl chloride

PVOut (Specific) Specific photovoltaic power output

Py Pyrite

Py Pyrite (FeS2)

QAQC Quality Assurance, Quality Control

QEMSCAN Quantitative Evaluation of Minerals by Scanning Electron Microscopy

QTZ Quartz

Qz Quartz

R&R rest and relaxation

RAB Rotary Air Blast drilling

RC Reverse Circulation drilling

RC-DD Reverse circulation drillhole with a diamond core tail

RD Relative Difference

Rec Recovery (%)

Report NI 43-101 Technical Report

RESA Runway End Safety Area

RGMPs World Gold Council’s Responsible Gold Mining Principles

RGPH Recensement Général de la Population et de l'Habitat

RH Relative Humidity

RL Reduced Level, mamsl for Project

RNHD ‘Le Réseau National Haut Débit

ROM Run of Mine

RoR Run of River 

RoRo Roll-on-Roll-off

RPEEE Reasonable Prospects for Eventual Economic Extraction

RPM Revolutions Per Minute

RWi Bond Rod Work Index
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Table 2-5: Abbreviations and Acronyms

Abbreviation Definition/Meaning

S Sulphur

S2- Sulphide sulphur

SASB Sustainability Accounting Standards Board

SAT-3/WASC South Atlantic 3/West

Sb Antimony

SCADA supervisory control and data acquisition

SCC Supplier Code Conduct

SCS Sediment Control Structure or System?

SD Standard Deviation

SDIIC Regulation Of Discharges and Emissions from Installations Classified for the Protection of the Environment

SEE Safety Evaluation Earthquake

Ser Sericite

SG Specific Gravity

SHE Safety, Health and Environment

SHEC Safety, Health, Environment and Community

SIB Sustaining Capital

SIMP Social Impact Management Plan

SLA Service Level Agreements

SML Société des Mines de Lafigué SA

SMP Structural, Mechanical and Piping 

SMPP Structural, Mechanical, Platework and Piping

SMU Selective Mining Unit

SNT Société Nationale de Topographie

SO Site Offices/Facilities

SO2 Sulphur dioxide

SODEMI Société pour le Développement Minier de la Côte d'Ivoire

SODEXAM Société D’Exploitation Et De Development Aeroporto Aeronaut Et Metrologies

SOP Standard Operating Procedure/Practice

SoR Slope of Regression

SP Saprolite

SPD Social Performance Department

SPT standard penetration test

SQL Structured Query Language

SR Stripping Ratio (t:t)

STP Sewage Treatment Plant

Sx Foliation (numbered chronologically)

t Tonnes
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Table 2-5: Abbreviations and Acronyms

Abbreviation Definition/Meaning

t/doh Tonnes per drill hole

t/m³ Tonne per cubic metre

TAPP Theoretical Acid Production Potential

TBC To be confirmed

TCFD Task Force on Climate-Related Financial Disclosures

TCTC Total Cost To Company

TDRT Tailings and Decant Return Trench

TDS Total Dissolved Solids

Te Tellurium

TEU Twenty foot equivalent unit (i.e. equivalent 20’ container units)

Project Lafigué Project

TM Trade mark

To Tourmaline

tore Total tonnes (ore)

TR Technical Report or Report

TR Transitional or Transitional material

trock Total rock tonnes

TSF Tailings Storage Facility

TSF tailings storage facility

TSP Total Suspended Particles

TSS Total Suspended Solids

U/F underflow

UCS Uniaxial Compressive Strength

UNESCO United Nations Educational, Scientific and Cultural Organization

UNFCCC United Nations Framework Convention on Climate Change

UPS uninterruptible power supplies

USD United States Dollar

UV ultraviolet

V1-V32 Vein Domains (numbered 1-32)

VAT Value Added Tax

VEA value engineering assessment

VESDA very early smoke detection apparatus

VFEL Volcanic Felsic rocks

VFR Visual Flight Rules

VMAF Mafic Volcanic Country Rock

VMAF Volcanic Mafic rocks

VoIP voice over internet protocol
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Table 2-5: Abbreviations and Acronyms

Abbreviation Definition/Meaning

VPN Virtual Private Network

VSD variable speed drive

VTEM Vertical tilt-angle derivative

W Watt

WAC West African Craton (WAC)

Wavg Weighted average

WBS Work Breakdown Structure

We Watt electrical

WFP World Food Programme

WHD Water Harvesting Dam

Whittle Whittle Four-X™

WHO World Health Organisation

WMO World Meteorological Organisation

WMZ1 Mineralization Zone 1 (West)

WORST-SCN Worst case scenario

WRD Waste Rock Dumps

WSD Water Storage Dam

XOF West African CFA franc

XRD X-Ray Diffraction

XRF X-Ray Fluorescence

YoY Year-on-Year

ZA South Africa

ZAR South African Rand
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3. RELIANCE ON OTHER EXPERTS

3.1 Introduction

Sections 3.2 to 3.8, following, outline the areas in the NI 43-101 Report, where the contributing Qualified Persons 

(QPs) have relied on information provided by other experts, either within or outside of Endeavour.

3.2 Project Ownership, Mineral Tenure, Permits and Agreements

QPs, namely; Silvia Bottero, Lucy Roberts, Stuart Thomson, Francois Taljaard, David Morgan, David Taylor, Abraham 

Buys and Graham Trusler, have relied on information provided by Ms. Julie Blot [Secretary General West Africa,

Endeavour] and Ms. Natasha Baston [Senior Corporate Counsel, Endeavour] relating to: ‘Property ownership’, 

‘mineral tenure’, ‘permits (exploitation and exploration)’ and the Issuers interests in ‘agreements’ between the 

Government of Côte d'Ivoire (GoCI) and other parties (Endeavour, 2022a).

By virtue of the positions/roles held by the ‘Other Experts’, it is considered that the information provided is 

appropriate for use.

The relevant information is presented in Section 4 and used in the respective sections that the aforementioned QPs 

are signing off on. The information has not been independently verified and no opinion is offered in this area.

3.3 Taxes, Royalties and other Statutory Payments

QPs, namely Francois Taljaard, Lucy Roberts and Stuart Thomson, have relied on tax and other payment information 

provided by Mr. Mathieu Calame [Group Tax Director, Endeavour], Mr. Anicet Assamoi Djeti [Country Tax Manager 

- CI, Endeavour], Mr. Charles Mendy [Treasury Director, Endeavour], Ms. Julie Blot [Secretary General West Africa, 

Endeavour] and Ms. Natasha Bason [Senior Corporate Counsel, Endeavour], relating to ‘Taxes, Royalties and other 

‘Statutory ‘Payments (Endeavour, 2022a). The contribution of each expert is as noted below (Endeavour, 2022a).

 Taxes – Mr. Mathieu Calame and Mr. Anicet Assamoi Djeti

 Royalties and Statutory License and Agreement Payments - Ms. Julie Blot and Ms. Natasha Baston

 Statutory and other payments related to foreign exchange conversion – Mr. Charles Mendy.

By virtue of the positions/roles held by the ‘Other Experts’, it is considered that the information provided is 

appropriate for use.

The relevant information is presented in Section 4 and used in the respective sections that the aforementioned QPs 

are signing off on. 

The information has not been independently verified, and to the extent permitted by the NI 43-101, no opinion is 

offered in this area.

3.4 Revenue and Cost of Sales

QPs, namely Stuart Thomson, Francois Taljaard and Lucy Roberts, have relied on information provided by Mr 

Michael Sumares [VP Finance, Endeavour] and Ms. Veronique Jallabert [Corporate Treasury Manager, Endeavour], 

relating to: ‘Sales Agreements’, ‘Gold pricing’ and ‘Costs of Sales’ Information’ (Endeavour, 2022a).

By virtue of the positions/roles held by the ‘Other Experts’, it is considered that the information provided is 

appropriate for use.
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The relevant information is presented in Section 4 and used in the respective sections that the aforementioned QPs 

are signing off on. 

The information has not been independently verified, and to the extent permitted by the NI 43-101, no opinion is 

offered in this area.

3.5 Owner's Team Labour Costs

QPs, namely Abraham Buys and Stuart Thomson, have relied on information authorised by Ms. Ludivine Guth [VP 

Human Resources, Endeavour] relating to: ‘CI Owner's Team Labour Costs’. (Endeavour, 2022d). Given that Ms. 

Guth is a responsible for Human Resources across the Group, it seems reasonable that the labour cost data provided 

can be relied upon.

The relevant information is used either directly or indirectly where relevant in the respective sections that the 

aforementioned QPs are signing off on.

The information has not been independently verified, and to the extent permitted by the NI 43-101, no opinion is 

offered in this area.

3.6 Fuel and Reagent and Consumable Pricing

QPs, namely Abraham Buys, Stuart Thomson and Francois Taljaard, have relied on information provided by Ms.

Djaria Traore [VP Supply Chain, Endeavour] with respect to the long-term fuel supply price, and/or reagent and 

consumable pricing (Q2 2022 budgets) (Endeavour, 2022e).

By virtue of the positions/roles held by Ms. Traore, it is considered that the information provided is appropriate for 

use.

The relevant information is presented in Sections 19 and 21 and used where relevant, in the respective sections 

that the aforementioned QPs are signing off on. The information has not been independently verified, and to the 

extent permitted by the NI 43-101, no opinion is offered in this area.

3.7 Financial

QPs namely Stuart Thomson and Francois Taljaard, have relied on financial modelling data, including ‘All in 

Sustaining Capital Costs’ (AISC) provided by Mr. Chris Dollman (ACA) [Business Development Manager, Endeavour]. 

Mr Dollman is responsible for developing and reporting the financials for the Project (Chris Dollman, 2022).

The relevant information is primarily presented in Section 21 of this Report and used where relevant in the 

respective sections that the aforementioned QPs are signing off on. 

The information has not been independently verified, and to the extent permitted by the NI 43-101, no opinion is 

offered in this area.
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3.8 Environmental and Social

QPs namely Graham Trusler, Francois Taljaard, Lucy Roberts and Stuart Thomson, have relied on information 

provided by; Mr. Beh Diarrassouba [Project Manager, Cabinet Enval (Enval)], Ms. Daphnée Turcotte [Mine Closure 

Manager, Endeavour], Mr. Mahamadou Issiyakou [Group Manager Hydrocarbon and Energy Transition, 

Endeavour], Mr. Kevin Landry N'Guessan [Environmental Superintendent, SML], Mr. Adam Kouyate [Social 

Performance Manager, SML], Mr. Tony Kneuker [Lafigué Project Director, Endeavour], Mr. Philippe Comte [Director 

of the Security Department, SML] and Mr. Salah Dallali [EDV-SML-Deputy Security Site Manager].

The contribution of each expert is as noted below.

 ESIA - Mr. Beh Diarrassouba (Cabinet Enval, 2021).

 Closure Costs - Ms. Daphnée Turcotte (Endeavour, 2022c).

 Carbon dioxide emissions (CO2) - Mr. Mahamadou Issiyakou (Issiyakou, 2022).

 Post ESIA environmental and social data - Mr. Kevin Landry N’Guessan and Mr Adam Kouyate (SML, 2022c),

(SML, 2022d).

 Artisanal Mining Activity - Mr. Philippe Comte, Mr. Salah Dallali, and Mr. Tony Kneuker. (Endeavour, 2022b)

(SML, 2022a), (SML, 2022b).

By virtue of the positions/roles held by the ‘Other Experts’, it is considered that the information provided is 

appropriate for use.

The relevant information is presented in Sections 4 and 20 and used where relevant in the respective sections that 

the aforementioned QPs are signing off on. 

The information has not been independently verified, and to the extent permitted by the NI 43-101, no opinion is 

offered in this area.

3.9 Market Information

QP, namely Stuart Thomson, has relied on information provided by Mr Brendan Sprague (CPA) [Projects Finance 

Manager, Endeavour] for the sign-off of Section 19. No independent report was produced by Mr Sprague in the 

compilation of Section 19. The information presented is considered appropriate for its intended purpose; on the 

basis of the information sources used, cited and reviewed by the QP for this section. To the extent permitted by 

the NI 43-101, no other opinion is offered in this area.

3.10 Recovery Methods

QP, namely Abraham Buys, has relied on the following experts for Lycopodium’s process plant design:

 ALS for metallurgical testwork results (Refer to section 13 for ALS testwork report references).

 OMC for comminution modelling (Orway Mineral Consultants (OMC), 2021). Whilst Lycopodium believes the 

parameter provided are reasonable and correct, and to the extent permitted by the NI 43-101, no other opinion 

is offered in this area.

3.11 References

References cited in the preparation of Section 3, are presented in Section 27 of this Report.
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4. PROPERTY DESCRIPTION AND LOCATION

4.1 Introduction

Endeavour’s Exploitation Permit (PE 58) and the associated Lafigué Project (the ‘Project’), the subject of this 

Definitive Feasibility Study (DFS)/NI 43-101 Report, and the associated Exploration Permit (PR 329), are located in 

the north-central region of Côte d'Ivoire (CI), approximately 330 km north-northwest of the port city of Abidjan 

(approximately 470 km by road). The southwest corner of PR 329 lies approximately 63 km north-northeast of 

Bouake, the second largest city in Côte d’Ivoire (CI), and 38 km east of Katiola. The northwest corner of PR 329 lies 

approximately 18 km west-southwest of Dabakala, and PE 58 lies within the boundary perimeter of PR 329 (Figure 

4-1).

Figure 4-1: Location of PR 329 and PE 58 in CI (Endeavour, 2022)

4.2 Mineral Property and Title in Côte d'Ivoire

4.2.1 Introduction

The following section outlines the general regulatory principles regarding exploration and mining in CI and the key 

stakeholders. In addition, this section summarises key changes between the 1995 and 2014 Mining Codes.

4.2.2 Mining Legislation Overview

The following section outlines the applicable mining legislation and legal framework in CI and the key stakeholders.

On 24 March 2014, CI’s parliament approved Law No. 2014-138 adopting the new mining code (the ‘New Mining 

Code or ‘NMC’). A Decree No. 2014-397 implementing the NMC was issued on 25 June 2014 (the ‘Decree’). The 

NMC replaced the former mining code (Law No. 95-553 dated 18 July 1995) (the ‘Old Mining Code or OMC’).
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Other laws applicable to mining activities are the: Environment Code; and the Labour Code. Additional regulation 

must also be scrutinised, such as the ‘Decree on Surface and proportionate Fees’ dated 26 March 2014. According 

to the Mining Code, the main regulatory bodies in the Ivory Coast are the President of the Republic and the Ministry 

of Mines and Geology (the ‘Ministry’).

4.2.3 2014 Mining Code

The NMC reflects the government of CI's desire to attract more investors, particularly in the gold sector, and to 

better regulate the mining sector as a whole. To this end, several measures have been taken, including:

 the additional profit tax under the OMC, paid by mining licensees, has been abolished;

 holders of mining permits sign a ‘mining agreement/Convention Minière’ within sixty working days of being 

granted a permit (Article 12);

 the State guarantees the stability of the tax and customs regime to the holder of the mining permit (Article 

164);

 renewal of the research permit: under the OMC, the permit had an initial duration of three years, renewable 

twice, each time for two years. In addition, an exceptional three-year renewal could be granted. The maximum 

duration of the permit was therefore 10 years. In the NMC, the research permit has an initial duration of four

years, renewable twice, each time for three years. In addition, an exceptional renewal of two years may be 

granted. The maximum duration of the permit is therefore 12 years;

 under the NMC the surface area of research permits was reduced from 1000 km² to a maximum of 400 km². 

The rationale being, to open up exploration and mining to a greater number of investors. The 1000 km² permits 

under the OMC will at the time of their renewal, be split into two permits of a respective size of 400 km², which 

will lead in principle to a loss of 200 km²;

 the State's participation in the capital of the operating company, which is not subject to financial contribution

(free carry interest), remains limited to 10%. However, the NMC limits the additional participation of the State 

in these companies to a contributory participation that cannot exceed 15% of the share capital. Importantly, 

shares held by state-owned companies (Société pour le Développement Minier de la Côte d’Ivoire (SODEMI)24)

and companies with a majority public shareholding, are not considered in determining this 15% limit; and

 under the OMC, disputes between a holder of a mining title or a beneficiary of a mining authorization and the 

State could only be settled, in the absence of an amicable settlement, by an Ivorian court or an arbitration 

tribunal ‘under Ivorian law’. Under the NMC, disputes may also be settled by an ‘international arbitral tribunal’, 

provided that the parties have so provided in their mining agreement.

4.2.4 Exploration Permits (PRs)

In accordance with the NMC, an ‘Exploration Permit’ or ‘Permit or PR’ is granted by Presidential Decree. The Permit 

is valid for an initial period of four years and may be renewed for two consecutive periods of three years, with an

exceptional renewal for a final two-year period, provided the Permit titleholder, complies with the rights and 

obligations set out under the NMC. At each renewal, at least 25 per cent of the original area must be relinquished, 

however the titleholder may elect to maintain the full area, by paying an ‘Option Fee’.

                                                            

24 (www.sodemi.ci)
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When applying for a Permit, the applicant must also file a costed programme of exploration work to be undertaken 

over the period for which the Permit is valid. Where the Permit is granted, the Permit titleholder must start 

exploration works within the allocated Permit area, no later than six months from the Permit’s ‘date of validity’;

and must continue to work diligently for the prescribed term.

The Permit grants an exclusive right to the holder, to explore25 within the Permit area (not exceeding 400 km2), and 

to dispose of the products extracted during exploration activities. However, disposal is subject to a prior declaration 

to the Ministry; and the payment of the applicable mining duties. In addition, the Permit holder is automatically 

entitled to request and obtain an ‘Exploitation Permit’ at any time during the exploration period, provided that the 

Permit holder has carried out all its obligations and that a feasibility study has proven the existence of one or several 

economically viable deposits within the perimeter of the Permit.

4.2.5 Exploitation Permits (PEs)

An ‘Exploitation Permit’ or ‘Permit or PE’ is issued for an initial period based on the life of mine stated in the 

feasibility study submitted for permitting purpose, with a limit of 20 years. At its expiry, a PE can be renewed for 

successive periods of 10 years maximum. The holder of the Permit is required to sign a mining convention 

(Convention Minière) with the State, within sixty (60) working days from the award of the Permit. The mining 

convention is valid for an initial period of twelve (12) years (renewable for successive periods of ten (10) years 

maximum). The purpose of the mining convention, according to the Mining Code, is to stabilise the tax and customs 

regime.

The holder of the Permit has the exclusive right to:

 exploit the named deposits (i.e., gold) within the limits of the Permit’s perimeter;

 transport or to arrange the transport of the extracted ore;

 establish the necessary facilities to condition, treat, refine and transform the ore; and

 trade the ore/product on the internal or external markets (export).

Chapter III, Article 127 of the 2014 Mining Code, prescribes conditions related to occupancy/use of the land. Said 

occupancy of the land gives the Permit holder the right to:

 use of the land, subject to the lawful occupant of the land receiving fair indemnity (supervision by ‘Mines 

Administration);

 ‘cut wood needed for said activity’ (not sell); and

 use free waterfalls within the perimeter defined by the mining title.

Article 169, Chapter IV of the 2014 Mining Code, exempts the permit holder from:

 the exploitation levy for the withdrawal of water from the water table as part of mine drainage operations in 

the perimeter of the permit, during the period of validity of the exploitation permit; and

 the felling tax in the perimeter of the permit during the period of validity of the exploitation permit, provided 

that the woody essences are not sold.

                                                            

25 ‘Research’ is defined in the mining code as: all the work carried out on the surface, at depth, or airborne, to establish the continuity of 
mineral occurrences, to determine the existence or not of a deposit, to study the conditions of exploitation and industrial use, in order to 
submit a feasibility study to the Ministry.
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The holder of the Permit does not have the have right to exploit other mineral/industrial commodities26 on the 

permit, which are not specifically named in the exploitation permit.

The Permit is granted by right, by decree taken in Council of Ministers, to the holder of the exploration permit who 

has proved that there is a deposit within its exploration permit. Said proof is materialized by a feasibility study.27

The applicant must have complied with its obligations under the provisions of the law; and must present an 

application compliant with the provisions of the implementing decree of the Mining Code, prior to the expiry of the 

period of validity of the exploration permit under which the application for the exploitation permit is made.

Several exploitation permits may stem from the same exploration permit. The allocation of an exploitation permit 

gives rise to the cancellation of the exploration permit, within the perimeter of the exploitation permit. The 

exploration permit subsists for the remaining surface area outside the perimeter of the exploitation perimeter, up 

to the expiry of its period of validity.

4.2.6 Environmental and Social Requirements

Construction, mining and related activities must be carried out in such a way as to protect the environment 

including; rehabilitation of exploited sites; conservation of forest resources in accordance with the requirements of 

the Law; and conduct operations in a way that ensures the protection of the environment.

To obtain a Permit, the title holder must submit an Environmental and Social Impact Assessment (ESIA) to the 

Ministry of the Environment for approval. The ESIA must include an Environmental and Social Management Plan 

(ESMP), comprising a site rehabilitation plan as well as addressing provisional rehabilitation/closure costs. The 

rehabilitation plan must consider several aspects, including; cleaning of the site, dismantling and removal of mining 

installations, the post-rehabilitation surveillance of the site, and suggestions of how the site could be reconverted. 

These matters must be addressed during the exploitation period, and not just at the end of operations.

After the closure of the mine, any exploitation permit holder remains liable under civil law for damages and 

accidents on the site that could be caused by the former installations for five years following closure. Mining 

activities also fall within the scope of the Environment Code, which notably requires investors to provide an 

environmental report assessing the environmental impact of the project.

As previously stated, any applicant for an exploitation licence is required to provide, along with the ESIA, a ‘Mine 

Closure and Rehabilitation Plan’ (‘MCRP’). The Closure Plan is submitted for approval to the Administration of Mines 

and Environment, respectively.

When changes in mining activities justify a modification of the Closure Plan, the holder of the exploitation licence

is required to submit it for revision. The Closure Plan is established according to the site and the type of operation

and must indicate the planned methods of dismantling and reclaiming all components of the mining facilities, 

including those facilities and equipment that are specified in the implementing decree.

                                                            

26 i.e., Aggregate, or other.
27 Whilst a ‘feasibility study is stated’, the associated level of technical and cost development is not. Thus, in the Issuers case, the 

Exploitation Permit was granted on a pre-feasibility study.
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The Closure Plan must also provide for:

 progressive reclamation work to be carried out over the course of operations, and not only at the end of 

operations; and

 post-closure environmental monitoring. 

For Société des Mines de Lafigué SA (SML), the terms of the Closure/Rehabilitation Bond will be as defined in the 

Mining Convention (not in place as of the ‘Effective Date’). The Bond will need to be in place from the ‘Date of First 

Commercial Production’ (Blot, 2022a). Additionally:

 The Closure/Rehabilitation Bond is paid annually in instalments (20% escrow and 80% bank guarantee), over a 

period of nine28 years (not paid in last year, and not paid over the two-year construction Period). Thus, the 

effective payment is 11.11 per cent per annum.

 The escrow account is to be opened within 20 days following first commercial production, the amounts need 

to be updated on a yearly basis, within 20 days following the beginning of each year.

 The Bank guarantee is to be put in place within 120 days from date of first commercial production. Then the 

bank guarantee must be updated on a yearly basis, within 20 days following the beginning of the year.

 The Rehabilitation Bond amount is to be updated every three years.

See also Section 4.5.8.

Exploitation permit holders must draw up a Community Development Plan, jointly with local communities and 

administrative authorities and constitute a Social Development Fund (CDLM) for the benefit of villages identified as 

‘affected localities’ by the ESIA. This fund is annually credited and will be used to realise socioeconomic 

development projects, the amount involved being deductible from the profit tax base (Section 4.5.7). The Permit 

holder must also develop/conduct training for Ivorian small and medium-sized enterprises, so as to increase their 

participation in the mining sector.

The terms of the CDLM are defined in the mining convention (not yet agreed as per the ‘Effective Date’ of this 

Report), Notwithstanding this, it may be assumed that the CDLM fund will be in place from the Date of First 

Commercial Production. SML will pay in year (Y+1) based on the turnover in the preceding year (Y). SML will obtain 

a dedicated Ministerial Order, confirming the terms of the CDLM (Blot, 2022a).

In the event of expiration, renunciation, withdrawal of an exploitation license, the perimeter it covers is released 

from all rights resulting therefrom, as of zero hour on the day following the expiration of its period of validity or the 

date of notification of the decision by the Administration of Mines. The buildings, outbuildings, shafts, galleries and, 

in general, all structures permanently installed for the operation, are left to the State as of right under the 

conditions provided for in the environmental management and rehabilitation plan for the operated sites.
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4.3 Mineral Tenure, Ownership and Back-in Rights

4.3.1 Overview

Endeavour’s indirect/direct interest with PE 58 dates back to 1993, with the issuance of PR 57 to SODEMI. SODEMI 

is a state company created in law (n° 62-82 of 22/03/1962), whose remit is to develop the mining industry in CI. 

Historical ownership and the associated chronological change in permits (PR 57, PR 328 and PE 58) and permit 

surficial area, is described more fully in Sections 4.3.2 and 4.3.3, and summarised in Figure 4-2.

Figure 4-2: Chronological Permit Changes (PR 57, PR 329 and PE 58), Endeavour, 2022

4.3.2 Property and Cadastral Information

Property and cadastral information for PR 329 and PE 58, is summarised in Sections 4.3.2.1 and 4.3.2.2, following.

PR 329

Endeavour’s Exploration Permit (PR 329), hereafter referred to as the ‘Fetekro Exploration Licence’ or ‘Fetekro EL’ 

is a rectangular block approximately 19.3 km (east-west) by 12.9 km (north-south), with a historical surficial area of 

249.8 km². The Fetekro EL expires on 6 June 2022, and as of the ‘Effective Date’ of this Report, the third renewal is 

pending.


