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Disclaimer:  

 

This Study Report has been prepared by SENET, in collaboration with Golder Associates (UK) Ltd, AMEC and 

SRK (UK), for AXMIN Inc and presents the proposed design concept, estimated costs, and development schedule 

for AXMINôs Passendro Project in the Central African Republic. SENET did not conduct a legal review of 

ownership, property boundaries, lease agreements or claim notices.  The use and/or reliance on the contents of 

this Feasibility Study is at the sole risk of the user. Nothing in this study shall constitute or provide for, and SENET 

shall not be considered to have rendered, any legal or financial opinion(s) regarding the feasibility of the Project or 

regarding any other matter. 

  



 
 
 

Summary iv March 2011 
Passendro Gold Project Bankable Feasibility Study Optimisation  & Update 

Table of Contents  
 
SECTION 1 Summary ..................................................................................................... i 

1.1 Summary .............................................................................................................. 1-1 

1.2 Introduction and Scope of Services ...................................................................... 1-2 

1.2.1 Introduction ................................................................................................... 1-2 
1.2.2 Scope of Services ......................................................................................... 1-2 

1.2.2.1 SRK Scope of Services .......................................................................... 1-3 
1.2.2.2 AMEC Scope of Services ....................................................................... 1-3 
1.2.2.3 Golder Associates (UK) Ltd Scope of Services ...................................... 1-3 
1.2.2.4 SENET Scope of Services ..................................................................... 1-3 

1.3 Property Description and Location: Ownership and History .................................. 1-4 

1.3.1 Location and Access ..................................................................................... 1-4 
1.3.2 Mineral Rights ............................................................................................... 1-4 
1.3.3 Interest in the Property .................................................................................. 1-6 
1.3.4 Royalties ....................................................................................................... 1-6 
1.3.5 Mineralised Zones ......................................................................................... 1-6 
1.3.6 Accessibility .................................................................................................. 1-6 
1.3.7 Climate .......................................................................................................... 1-6 
1.3.8 Topography, Elevation and Vegetation .......................................................... 1-7 
1.3.9 History ........................................................................................................... 1-7 

1.4 Exploration & Geology ........................................................................................ 1-11 

1.4.1 Introduction ................................................................................................. 1-11 
1.4.2 Geology of the CAR .................................................................................... 1-11 
1.4.3 Local Geology ............................................................................................. 1-12 
1.4.4 Deposit types .............................................................................................. 1-13 
1.4.5 Exploration .................................................................................................. 1-14 
1.4.6 QAQC ......................................................................................................... 1-16 

1.5 Mineral Resources ............................................................................................. 1-18 

1.6 Ore Reserves ..................................................................................................... 1-21 

1.7 Mining ................................................................................................................ 1-28 

1.8 Metallurgical Testing and Process Plant ............................................................. 1-30 

1.8.1 Mineralogy .................................................................................................. 1-30 
1.8.2 Comminution ............................................................................................... 1-31 
1.8.3 Gravity Recoverable Gold ........................................................................... 1-32 

1.8.3.1 CIL Extraction ...................................................................................... 1-32 
1.8.4 Recovery ..................................................................................................... 1-33 
1.8.5 Cyanide Destruction .................................................................................... 1-35 
1.8.6 Viscosity and Rheology ............................................................................... 1-36 
1.8.7 Settling ........................................................................................................ 1-36 
1.8.8 Process Plant and Design Criteria ............................................................... 1-36 

1.8.8.1 Crushing .............................................................................................. 1-38 
1.8.8.2 Milling & Classification.......................................................................... 1-38 
1.8.8.3 Gravity ................................................................................................. 1-38 
1.8.8.4 CIL ....................................................................................................... 1-39 
1.8.8.5 Cyanide Detoxification.......................................................................... 1-39 
1.8.8.6 Acid Wash ............................................................................................ 1-40 
1.8.8.7 Elution .................................................................................................. 1-40 
1.8.8.8 Electrowinning ...................................................................................... 1-40 



 
 
 

Summary v March 2011 
Passendro Gold Project Bankable Feasibility Study Optimisation  & Update 

1.8.8.9 Regeneration ....................................................................................... 1-40 
1.8.8.10 Calcining & Smelting ............................................................................ 1-40 
1.8.8.11 Reagents.............................................................................................. 1-40 

a. Lime ............................................................................................................ 1-41 
b. Cyanide ....................................................................................................... 1-41 
c. Caustic Soda ............................................................................................... 1-41 
d. Sodium Metabisulphite ................................................................................ 1-41 
e. Copper Sulphate ......................................................................................... 1-41 
f. Hydrogen Peroxide ..................................................................................... 1-41 
g. Hydrochloric Acid ........................................................................................ 1-41 
h. Plant Diesel ................................................................................................. 1-41 
i. Smelting Fluxes ........................................................................................... 1-42 
j. Grinding Media ............................................................................................ 1-42 
k. Mill Liners .................................................................................................... 1-42 
l. Jaw Crusher Liners ..................................................................................... 1-42 

1.8.8.12 Air Services .......................................................................................... 1-42 
1.8.8.13 Plant Water Services ............................................................................ 1-42 

1.9 Waste, Tailings and Water Management ............................................................ 1-43 

1.9.1 Introduction ................................................................................................. 1-43 
1.9.2 Site Selection .............................................................................................. 1-43 
1.9.3 Tailings Delivery Options ............................................................................. 1-44 
1.9.4 Design Basis Storage Requirement ............................................................. 1-45 

1.9.4.1 Tailings Deposition Characteristics ...................................................... 1-46 
1.9.5 Tailings Management and Disposal ............................................................. 1-46 
1.9.6 Seismic Design ........................................................................................... 1-47 
1.9.7 General Arrangement .................................................................................. 1-48 
1.9.8 Site Surface Water Management ................................................................ 1-49 
1.9.9 Groundwater Protection .............................................................................. 1-50 
1.9.10 Supernatant Water Management ................................................................ 1-50 
1.9.11 WSD Design ............................................................................................... 1-52 
1.9.12 Mine Wide Water Balance ........................................................................... 1-53 

1.9.12.1 Water management .............................................................................. 1-53 
1.9.12.2 Water Balance Model ........................................................................... 1-54 
1.9.12.3 Water Balance Modelling Results ......................................................... 1-55 

1.9.13 Operation and Maintenance of the TMF and WSD Facilities ....................... 1-57 
1.9.14 Closure of the TMF and WSD Facilities ....................................................... 1-57 
1.9.15 Capital Cost ................................................................................................ 1-57 
1.9.16 Conclusion .................................................................................................. 1-58 
1.9.17 Recommendations ...................................................................................... 1-58 

1.10 Human Resource Element and Manpower...................................................... 1-59 

1.10.1 Human Resource Element .......................................................................... 1-59 
1.10.2 Recruitment ................................................................................................. 1-59 

1.10.2.1 Criteria Considered .............................................................................. 1-59 
1.10.2.2 Major Characteristics ........................................................................... 1-60 
1.10.2.3 Effective Recruiting .............................................................................. 1-60 
1.10.2.4 Conclusion ........................................................................................... 1-60 

1.10.3 Remuneration Policy ................................................................................... 1-60 
1.10.4 Accommodation Policy ................................................................................ 1-61 

1.10.4.1 Expatriates ........................................................................................... 1-61 
1.10.4.2 Senior Managers (Nationals of Host Country) ...................................... 1-61 
1.10.4.3 National Employees Recruited from Outside the Local Area ................ 1-61 
1.10.4.4 National Employees Recruited by the mine from the Local Area .......... 1-62 



 
 
 

Summary vi March 2011 
Passendro Gold Project Bankable Feasibility Study Optimisation  & Update 

1.10.5 Industrial Relations Policy ........................................................................... 1-62 
1.10.6 Safety and Health Policy ............................................................................. 1-62 

1.10.6.1 Pre-Employment Medical ..................................................................... 1-62 
1.10.6.2 Health Monitoring ................................................................................. 1-63 
1.10.6.3 Medical Facilities .................................................................................. 1-63 

1.10.7 Emergency Response Procedure ................................................................ 1-63 
1.10.8 HIV/AIDS Policy .......................................................................................... 1-64 
1.10.9 Training and Development .......................................................................... 1-64 

1.10.9.1 Mining Personnel ................................................................................. 1-64 
1.10.9.2 Plant Operating and Maintenance Personnel ....................................... 1-65 

1.10.10 Community Relations Policy .................................................................... 1-67 
1.10.11 Security Policy ......................................................................................... 1-68 
1.10.12 Conclusion ............................................................................................... 1-69 
1.10.13 Manpower Summary ................................................................................ 1-69 

1.10.13.1 General and Administration ................................................................. 1-70 
1.10.13.2 Mining .................................................................................................. 1-70 
1.10.13.3 Process Plant ...................................................................................... 1-71 

1.11 Onsite Infrastructure ....................................................................................... 1-72 

1.11.1 Mining Infrastructure ................................................................................... 1-72 
1.11.2 Plant and Administration Infrastructure ........................................................ 1-72 

1.11.2.1 In-plant Roads ...................................................................................... 1-72 
1.11.2.2 Buildings .............................................................................................. 1-72 
1.11.2.3 Sewerage Treatment ............................................................................ 1-73 
1.11.2.4 Waste Management ............................................................................. 1-73 
1.11.2.5 Water Services ..................................................................................... 1-73 
1.11.2.6 Potable Water Distribution .................................................................... 1-74 
1.11.2.7 Fire Water ............................................................................................ 1-74 
1.11.2.8 Communications .................................................................................. 1-74 
1.11.2.9 Security ................................................................................................ 1-74 
1.11.2.10 Transport ............................................................................................. 1-75 
1.11.2.11 Air Strip ............................................................................................... 1-75 
1.11.2.12 Staff Housing ....................................................................................... 1-75 

1.11.3 Power Supply and Distribution .................................................................... 1-75 
1.11.3.1 Power Supply ....................................................................................... 1-75 
1.11.3.2 Power Distribution ................................................................................ 1-76 
1.11.3.3 Fuel Storage and Distribution ............................................................... 1-76 

1.12 Off site Infrastructure & Logistics .................................................................... 1-77 

1.12.1 Routing ....................................................................................................... 1-77 
1.12.2 Port Facilities .............................................................................................. 1-79 

1.12.2.1 Transit Time ......................................................................................... 1-79 
1.12.3 Road and Bridge Survey ............................................................................. 1-80 
1.12.4 Method of Costing ....................................................................................... 1-80 
1.12.5 Documentation ............................................................................................ 1-81 

1.13 Mine Closure and Sustainability ...................................................................... 1-82 

1.13.1 Introduction ................................................................................................. 1-82 
1.13.2 Indicators .................................................................................................... 1-82 
1.13.3 Rehabilitation Objectives ............................................................................. 1-83 

1.13.3.1 Audits and Reviews .............................................................................. 1-83 
1.13.4 Custodial Transfer - Sustainability ............................................................... 1-84 

1.13.4.1 Physical Issues .................................................................................... 1-84 
a. Infrastructure ............................................................................................... 1-84 



 
 
 

Summary vii March 2011 
Passendro Gold Project Bankable Feasibility Study Optimisation  & Update 

b. Transportation ............................................................................................. 1-84 
c. Water .......................................................................................................... 1-84 
d. Services ...................................................................................................... 1-85 

1.13.4.2 Social Issues ........................................................................................ 1-85 
a. Skilled or Unskilled Labour Force ................................................................ 1-85 
b. Retrenchment ............................................................................................. 1-85 
c. Medical ....................................................................................................... 1-85 
d. Schooling .................................................................................................... 1-85 

1.13.5 Financial Implications .................................................................................. 1-86 

1.14 Environmental Assessment ............................................................................ 1-87 

1.14.1 Introduction ................................................................................................. 1-87 
1.14.1.1 AXMINôs Environmental and Socio-Economic Approach ...................... 1-87 
1.14.1.2 Regulatory Context .............................................................................. 1-88 

a. CAR Regulatory Requirements ................................................................... 1-88 
1.14.2 ESIA Process .............................................................................................. 1-89 

1.14.2.1 Environmental Assessment Methods ................................................... 1-89 

1.15 CAPEX and OPEX Cost Estimate ................................................................... 1-91 

1.15.1 Capital Costs ............................................................................................... 1-91 
1.15.2 Mining Capital Costs ................................................................................... 1-91 
1.15.3 Process Plant and Infrastructure Capital Costs ........................................... 1-92 
1.15.4 Operating Costs .......................................................................................... 1-94 
1.15.5 Mining Operating Costs ............................................................................... 1-95 
1.15.6 Processing Plant Operating Costs ............................................................... 1-96 
1.15.7 General & Administration Operating Costs .................................................. 1-97 
1.15.8 Royalties and Refining ................................................................................ 1-98 

1.16 Marketing and Financial Analysis .................................................................. 1-100 

1.16.1 Sensitivity Analysis .................................................................................... 1-101 

1.17 Implementation ............................................................................................. 1-104 

1.17.1 Project Manager ........................................................................................ 1-104 
1.17.2 Ownerôs Team ........................................................................................... 1-104 
1.17.3 EPCM Consultant ...................................................................................... 1-105 

1.18 Risks, Opportunities, Recommendations and Conclusions ........................... 1-107 

1.18.1 Risks ......................................................................................................... 1-107 
1.18.1.1 Logistics ............................................................................................. 1-107 
1.18.1.2 Hydrology and Ground Water Conditions ........................................... 1-107 
1.18.1.3 Heavy Fuel Oil Supplies ..................................................................... 1-107 
1.18.1.4 Viscosity ............................................................................................. 1-107 

1.18.2 Opportunities ............................................................................................. 1-107 
1.18.2.1 Reserves & Mineral Resources .......................................................... 1-107 
1.18.2.2 Coarser Grinds for Oxides .................................................................. 1-108 
1.18.2.3 Hydropower ........................................................................................ 1-108 
1.18.2.4 Biofuel and Alternative Fuels .............................................................. 1-108 
1.18.2.5 Schedule ............................................................................................ 1-108 
1.18.2.6 Gold Price .......................................................................................... 1-108 

1.18.3 Conclusions and Recommendations ......................................................... 1-108 

1.19 Certificates of Qulaified Persons ................................................................... 1-111 

1.19.1 Neil Senior ................................................................................................ 1-111 



 
 
 

Summary viii March 2011 
Passendro Gold Project Bankable Feasibility Study Optimisation  & Update 

1.19.2 Dr John Arthur ........................................................................................... 1-113 
1.19.3 Sean Cremin ............................................................................................. 1-115 
1.19.4 Ciaran Molloy ............................................................................................ 1-117 

 
 
 
Index of Tables  
 
Table 1-1 Exploration License Boundary Coordinates ................................................... 1-5 

Table 1-2 Drilling Breakdown by Project within the Bambari Permit ............................ 1-15 

Table 1-3 Passendro Mineral Resource Statement, 12th June 2009 ............................ 1-20 

Table 1-4 Open Pits Schedule .................................................................................... 1-26 

Table 1-5 Waste Excavation ....................................................................................... 1-27 

Table 1-6 Ore Reserve Estimate ................................................................................. 1-27 

Table 1-7 Mining Equipment Numbers ........................................................................ 1-29 

Table 1-8 Support Equipment ..................................................................................... 1-29 

Table 1-9 Comminution Summary Table ..................................................................... 1-31 

Table 1-10 Summary of GRG and Intensive Cyanidation Results ................................. 1-32 

Table 1-11 Summary of Leach Optimisation Results ..................................................... 1-33 

Table 1-12 Individual Ore Recoveries and Reagent Consumptions ............................... 1-35 

Table 1-13 Run of Mine Excavation Schedule ............................................................... 1-45 

Table 1-14 TMF Staged Construction ........................................................................... 1-46 

Table 1-15 Baceta River Abstraction Requirements ...................................................... 1-55 

Table 1-16 TMF Estimated Construction Costs ............................................................. 1-58 

Table 1-17 Water Dam Estimated Construction Costs .................................................. 1-58 

Table 1-18 Total Labour Complement for the Passendro Project .................................. 1-69 

Table 1-19 General and Administration Labour Summary ............................................. 1-70 

Table 1-20 Mining Labour Summary ............................................................................. 1-71 

Table 1-21 Plant Labour Summary ................................................................................ 1-71 

Table 1-22 General Rehabilitation Plan ......................................................................... 1-83 

Table 1-23 CAPEX and OPEX Allocations .................................................................... 1-86 

Table 1-24 Capital Costs Summary ............................................................................... 1-91 

Table 1-25 Mining Capital Costs Schedule .................................................................... 1-92 

Table 1-26 Process Plant and Infrastructure Capital Cost Estimate Summary .............. 1-93 

Table 1-27 Sustaining Capital ....................................................................................... 1-94 

Table 1-28 Summary of Operating Costs ...................................................................... 1-95 

Table 1-29 Overall Mining Cost Totals .......................................................................... 1-96 

Table 1-30 Major Cost Centres ..................................................................................... 1-96 

Table 1-31 Overall Process Costs LOM ........................................................................ 1-97 

Table 1-32 LOM G & A Costs ........................................................................................ 1-98 

Table 1-33 Summary of financial analysis results ........................................................ 1-101 

Table 1-34 Gold Price Sensitivity ................................................................................ 1-102 

Table 1-35 Capex Sensitivity ....................................................................................... 1-102 

Table 1-36 Operating Costs Sensitivity ....................................................................... 1-102 

Table 1-37 Fuel Price Sensitivity ................................................................................. 1-102 

 
 
 



 
 
 

Summary ix March 2011 
Passendro Gold Project Bankable Feasibility Study Optimisation  & Update 

 
 
Index of Figures  
 

Figure 1-1 Location of CAR and AXMIN Exploration Prospects ...................................... 1-4 

Figure 1-2 Location of AXMIN permits in relation to regional outcrop of Archaean 

greenstone belts of Central Africa .................................................................................... 1-12 

Figure 1-3 Geological map showing location of AXMINôs Bambari Project licence areas in 

relation to the local greenstone belt geology and structures ............................................. 1-13 

Figure 1-4 Location of main mineralised prospects and AXMIN drill collars in the 

Passendro Project area .................................................................................................... 1-15 

Figure 1-5  Main Zone Whittle Results ......................................................................... 1-21 

Figure 1-6 Katsia Whittle Results ................................................................................. 1-22 

Figure 1-7 Location of Deposits .................................................................................... 1-23 

Figure 1-8 Main Zone Area ........................................................................................... 1-24 

Figure 1-9 Katsia Area ................................................................................................. 1-24 

Figure 1-10 French Camp Area .................................................................................. 1-25 

Figure 1-11 Bacanga Head Area ................................................................................ 1-25 

Figure 1-12 Head Grade vs. Predicted Tails Grade & Recovery Graph for Oxides ..... 1-34 

Figure 1-13 Head Grade vs. Predicted Tails Grade & Recovery Graph for Transition . 1-34 

Figure 1-14 Head Grade vs. Predicted Tails Grade & Recovery Graph for Sulphides . 1-35 

Figure 1-15 Simplified Flowsheet (Passendro Process Plant) ..................................... 1-37 

Figure 1-16 Optimum TMF and WSD Sites ................................................................. 1-43 

Figure 1-17 Passendro Tailings Sample PSD ............................................................. 1-44 

Figure 1-18 Typical Spigot Detail ................................................................................ 1-47 

Figure 1-19 TMF Embankment Cross Section ............................................................ 1-48 

Figure 1-20 TMF Upstream Underdrainage System .................................................... 1-48 

Figure 1-21 Pre-deposition TMF and WSD General Arrangement .............................. 1-49 

Figure 1-22 TMF Upstream Underdrainage System .................................................... 1-50 

Figure 1-23 Side Slope Decant Sectional Details ........................................................ 1-51 

Figure 1-24 Seepage Collection Valve House General Arrangement .......................... 1-51 

Figure 1-25 Plan of Return Water Ponds .................................................................... 1-52 

Figure 1-26 Typical Sections through the Water Storage Dam ................................... 1-52 

Figure 1-27 Plan of Water Storage Dam ..................................................................... 1-53 

Figure 1-28 Typical Water Balance ............................................................................. 1-54 

Figure 1-29 Annual variation in WSD volume for an extreme dry scenario .................. 1-56 

Figure 1-30 Training Program Outline ......................................................................... 1-66 

Figure 1-31 Cameroon Transit Route ......................................................................... 1-78 

Figure 1-32 Road Route in Central African Republic ................................................... 1-79 

Figure 1-33 Logistics Transit Time Summary .............................................................. 1-80 

Figure 1-34 NPV Sensitivity at 5% discount rate ....................................................... 1-103 

Figure 1-35 IRR Sensitivity at 5% discount rate ........................................................ 1-103 

Figure 1-36 Project Schedule Summary ................................................................... 1-106 

 



 
 
 

Summary 1-1 March 2011 
Passendro Gold Project Bankable Feasibility Study Optimisation  & Update 

1.1 SUMMARY 

The Passendro Project area is located in the Ouaka province of the Central African Republic 

(CAR), some 440km by road from the capital city of Bangui and 60 km north of the local 

principal town of Bambari. 

Exploration work undertaken by Asquith Resources Inc and AXMIN Inc since 1996 has 

progressively resulted in an increase in the resource base to the point where a pre-feasibility 

study was performed by GBM in 2006 to assess the economic viability of a potential 

operation there. Since the results of this pre-feasibility study proved to be favourable, a full 

bankable feasibility study was commissioned to follow. This was duly issued in 2008 and 

exhibited favourable economics. Fiscal changes within the Central African Republic coupled 

with the economic downturn resulted in an unavoidable delay in the project. New AXMIN 

management facilitated the issue of a mining licence in 2010, by which time the study was 

out of date. A revalidation or update and optimisation exercise was initiated. This report 

represents the new feasibility study. 

The continued exploration which had added to the resource base as well as continued 

investigations led to a better understanding and definition of the project. The improving gold 

price, a greater understanding of the pit slopes and inherent risks involved, as well as 

improved metallurgical operating parameters through a thorough assessment of the 

comminution characteristics and reagent consumptions led to a reassessment of the project 

economics, which are seen to remain attractive. The results of all work carried out to date 

have been compiled into this report and the resultant positive economics suggest that the 

Passendro project implementation would be beneficial for all stakeholders, not least because 

of its associated favourable and robust financial indications. 

The Passendro Permit is situated in an area of relatively poorly developed infrastructure but 

one in which regional developments such as the potential for electricity supply from the 

hydro-electric scheme at the proposed Kembe facility could bring a substantial improvement 

in the future, both in terms of the project economics as well as to the surrounding community 

as a whole. Regional developments will also be supplemented by a proposed enhancement 

of the off-site infrastructure such as the development of the Douala to Bangui road corridor to 

be financed by the African Development Bank and Monetary Union of Central African States 

(ñCEMACò), a facet that would be beneficial and contribute to the smooth and successful 

implementation of the project. 
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1.2 INTRODUCTION AND SCOPE OF SERVICES 

1.2.1 Introduction  

With the completion of a pre-feasibility study in 2006, which considered both heap leach and 

Carbon in Leach (CIL) process routes at differing annual throughputs, the conclusion was 

that the heap leach option was not optimal. The CIL option however, did exhibit favourable 

economics, so much so that AXMIN made the logical decision to carry the project to the next 

step and perform a full bankable feasibility study for the Passendro project, which was duly 

performed in 2008.  

The original feasibility study can now not be considered suitable on account of it being out of 

date, therefore it became necessary to revalidate the study to take into account current 

circumstances, including costs and prices. In addition, subsequent to the previous feasibility 

study issue, a further resource update was published in 2009 which added to the gold base 

of the project and would therefore lead to improved economics including life-of-mine of the 

project.  The improving gold price, as well as the increased resource base has therefore also 

contributed to justifying the revalidation exercise. At the same time it was thought prudent to 

undertake certain optimisation measures to improve the overall levels of risk and accuracy 

associated with the study. The measures have also taken into account all factors that have 

changed in the intervening period. 

AXMIN approached the very same consultants who contributed to the first bankable 

feasibility study of 2008 with a view to essentially request a revalidation exercise in the same 

capacity and using the same principles adopted for the first study but to take into account all 

changes that have occurred since then, in particular with respect to costs, prices, baseline 

information and the resource update. 

AXMIN is pleased to confirm that ALL consultants who worked together to issue the first full 

feasibility study did indeed agree to conduct the revalidation exercise and the work was 

performed to the same specification as previously stipulated.  

AXMIN approached SENET with a view to appoint them as lead consultant to compile the full 

feasibility report. 

AXMIN appointed various other consultants (SRK, Golder Associates and AMEC) to assist 

SENET in carrying out the bankable feasibility study and optimisation update for the 

Passendro Project which is envisaged to include a 3 million tpa open pit mining and gravity-

CIL process plant. The consultantsô scope of services is discussed below. 

The results of all work carried out to date have been compiled into this report and 

conclusions and recommendations have been made. 

1.2.2 Scope of Services  

SRK, AMEC, Golder Associates (UK) Ltd and SENET carried out feasibility study work in 

accordance with AXMINôs requirements to provide mining, environmental and engineering 

services for the bankable feasibility study and optimisation update of the Passendro Project 

located in the Central African Republic. The study, whose accuracy is 10-15%, will be used 

to determine the commercial and technical feasibility of the project.  

The individual scope of services is outlined below. 
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1.2.2.1 SRK Scope of Services 

¶ Geology and resource modelling. 

¶ Geotechnical investigation and pit slope design. 

¶ Hydrogeology. 

¶ Open pit design and optimisation. 

¶ Equipment selection, production scheduling and manpower planning. 

¶ Operating cost estimation. 

¶ Capital cost estimation. 
 

1.2.2.2 AMEC Scope of Services 

¶ Tailings Management Facility (TMF). 

¶ Water Supply Dam (WSD). 
 

1.2.2.3 Golder Associates (UK) Ltd Scope of Services 

¶ Review of regulatory framework.  

¶ Public consultation and disclosure strategy and action plan.  

¶ Project description (mine characterisation). 

¶ Impact assessment and mitigation. 

¶ Monitoring and management plans.  
 

1.2.2.4 SENET Scope of Services 

¶ Feasibility study management. 

¶ Metallurgical testwork. 

¶ Process plant design. 

¶ Infrastructure and logistics. 

¶ Plant and infrastructure capital and operating cost estimate. 

¶ Financial modelling. 

¶ Bankable feasibility study and optimisation update (BFSOU) report.  
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1.3 PROPERTY DESCRIPTION AND LOCATION: OWNERS HIP AND HISTORY 

1.3.1 Location and Access  

The Bambari Exploration Permits (also known as the Roandji property) cover an area of 

approximately 913 km2 along with the Passendro Mining Licence covering 357 km2 are 

located some 320 km east-northeast of Bangui (440km by road) and are centred 

approximately 60 km north of the town of Bambari. Figure 1-1 indicates the position of CAR 

and the location of the prospects in relation to the geography of Central Africa.  

Figure 1-1 Location of CAR and AXMIN Exploration Prospects  

 
 

1.3.2 Mineral Rights  

The Bambari property is held under a Mining Licence No PE001/10, issued to the Société 
des Mines dôOr de la Ouaka (SOMIO Toungou) a wholly owned subsidiary of AXMIN Limited 
on 5th August 2010. The licence is valid for 25 years and is valid for the exploitation of the 
Passendro gold orebody. 

In addition AXMIN through another wholly owned subsidiary Aurafrique SARL holds two 
exploration licences, Bambari 1 (Number RC4-396, 480,80 km²) and Bambari 2 (Number 
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RC4-397, 432,20 km²), which were issued on 7th August 2010, and are valid for three years 
renewable twice for two further periods of 3 years for a total of 9 years and valid for gold. 

The total area of the two permits is approximately 1,270 km2 and geographical coordinates 

for the permits are shown in Table 1-1. 

Table 1-1 Exploration License Boundary Coordinates  
 
1. Mining Licence No PE001/10  (Area: 357,00 km 2) 

 
2. Bambari 1: RC4 -396 (Area: 480.80km 2) 

 
3. Bambari 2: RC4 -397(Area: 432.2 km 2) 

 

POINT EUTM_84 NUTM_84 Northing Easting  

A 473,824 663,482 6°00'8,8" 20°45'48,5" 

B 470,600 671,190 6°4'19,8" 20°44'3,5" 

C 461,665 687,407 6°13'7,8" 20°39'12,5" 

D 468,952 693,635 6°10'58,8" 20°50'42,5" 

E 482,868 683,436 6°10'58,8" 20°50'42,5" 

F 481,084 679,506 6°8'50,8" 20°49'44,5" 

G 484,495 677,786 6°7'54,8" 20°51'35,5" 

H 485,509 676,097 6°6'59,8" 20°52'8,5" 

I 485,785 674,531 6°6'8,8" 20°52'17,5" 

J 478,714 669,191 6°3'14,8" 20°48'27,5" 

 

Points UTM-E UTM_N Lat Long 

a 431,903 700,883 6°20'25,7" 20°23'3,5" 

b 422,638 711,304 6°26'4,7" 20°18'1,5" 

c 429,120 711,296 6°26'4,7" 20°21'32,5" 

d 431,020 707,547 6°24'2,7" 20°22'34,5" 

e 440,599 701,702 6°20'52,7" 20°27'46,5" 

f 440,512 707,291 6°23'54,7" 20°27'43,5" 

g 446,409 705,811 6°23'6,7" 20°30'55,5" 

h 450,215 701,632 6°20'50,8" 20°32'59,5" 

i 459,521 697,571 6°18'38,7" 20°38'2,5" 

j 463,300 688,800 6°13'53,2 20°40'5,7" 

k 461,665 687,407 6°13'7,8" 20°39'12,5" 

l 470,600 671,190 6°4'19,8" 20°44'3,5" 

m 457,693 676,264 6°7'4,8" 20°37'3,5" 

n 453,766 685,386 6°12'1,8" 20°34'55,5 

o 449,007 690,610 6°14'51,8" 20°32'20,5" 

p 443,938 692,487 6°15'52,8" 20°29'35,5" 

q 440,993 696,574 6°18'5,8" 20°27'59,5" 

 

Points UTM-E UTM_N Lat Long 

A 459,521 697,571 6°18'38,7" 20°38'2,5" 

B 469,900 703,300 6°21'45,5" 20°43'40,2" 

C 489,500 688,400 6°13'40,5" 20°54'18,3" 

D 487,200 669,900 6°3'38" 20°53'3,6" 

E 490,669 654,665 5°55'21,9" 20°54'56,5" 

F 487,594 651,411 5°53'35,9" 20°53'16,5" 

G 486,549 652,516 5°54'11,9" 20°52'42,5" 

H 486,735 659,916 5°58'12,9" 20°52'48,5" 

I 481,755 662,404 5°59'33,8" 20°50'6,5" 

J 478,714 669,191 6°3'14,8" 20°48'27,5" 

K 485,785 674,531 6°6'8,8" 20°52'17,5" 

L 485,509 676,097 6°6'59,8" 20°52'8,5" 

M 484,495 677,786 6°7'54,8" 20°51'35,5" 

N 481,084 679,506 6°8'50,8" 20°49'44,5" 

O 482,868 683,436 6°10'58,8" 20°50'42,5" 

P 468,952 693,635 6°16'30,7" 20°43'9,5" 

Q 463,300 688,800 6°13'53,2" 20°40'5,7" 
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1.3.3 Interest in the Property  

The Mining Licence referred to in the Mining Code as a ñPermis de Exploitationò is held 

100% by SOMIO Toungou and both Exploration Licences, referred to in the Mining Code as 

ñPermis de Rechercheò, are held 100% by Aurafrique.   

In order to keep the Mining Licence in good standing the company must commence 
development and exploitation within 2 years of the issue of the permit although there are 
provisions for extensions for this period if required. In addition the company is required to pay 
annual surface taxes to the CAR government of FCFA 20 000 per km2. 

1.3.4 Royalties  

Both the Mining Licence and the Exploration Licences are subject to a royalty payable to the 
government on production, which was originally set at 2.25% by law and is confirmed at this 
level in the Convention signed between the CAR Government and Aurafrique SARL.  

The Mining Licence is subject to a 2.0% net smelter royalty (ñNSRò) payable to United Reef 
Limited (a company previously related to the Company) from production once all capital 
expenditure has been recovered by Aurafrique. The Company has the right to purchase, 
during the initial five years of production from the Bambari permit, all or part of the 2% NSR 
at a rate of Cdn$500,000 for each 0.5% NSR interest. 

1.3.5 Mineralised Zones  

Other than historic (1929 to 1951) alluvial gold mining by French colonial companies in 
drainages within the Bambari property and small scale artisanal mining for alluvial gold in the 
Ndassima area, there are no other sites of mineralization that have been exploited 
commercially and there is no present or historic mining infrastructure. 

1.3.6 Accessibility  

Access into the property and to the Aurafrique field camp near Ndassima village is by an all-
weather dirt road from the town of Bambari by way of a barge crossing at the Baidou River 
(which has a 12 tonne capacity). The distance from Bambari to Ndassima camp is 
approximately 60 km and takes 90 minutes. For heavier traffic such as bulk fuel shipments 
and heavy equipment, the property can be reached by way of the town of Ippy and the village 
of Djoubissi, which avoids the Baidou river crossing. 

The distance from Bangui to Bambari is 380 km and the road journey by way of the main 
towns of Sibut and Grimari takes between seven and nine hours. By charter aircraft, the 
journey from Bangui Mpoko International Airport to the laterite airstrip at Bambari takes just 
over one hour. 

Access to Aurafriqueôs gold prospect areas within the Passendro grid from the Ndassima 
camp is by an all-weather laterite road and within the active exploration areas, access is 
limited to bush roads and drill access tracks. To the north, Aurafrique has made a dry season 
access road up to the Topa iron ore prospect and this provides access also to the North 1, 
North 2 and Louba reconnaissance gold exploration grids within the Bambari 1 Exploration 
Licence. 

1.3.7 Climate  

The central part of the CAR has one distinct wet period from mid-June until mid-November. 

There is usually some rainfall in February and March, which are known as the ñmango rainsò. 

Maximum dry season temperatures range between 35°C to 40°C, with wet season 
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temperatures varying from 15°C to 25°C. For exploration purposes, year round access to the 

Passendro gold prospects is achievable and fieldwork, including drilling, albeit more difficult 

in the wet season, can be undertaken. 

1.3.8 Topography, Elevation and Vegetation  

The topography in areas of the Bambari property that are underlain by Archaean greenstone 
rocks is typified by northwest-trending ridges and hill masses of banded ironstone formation 
rising from 100 to 300 metres above the surrounding more gently undulating terrain. Altitude 
within the property ranges from 500 metres to 800 metres above sea level. The property 
straddles the watersheds of the Ouaka and Baidou drainage systems. Both these rivers flow 
year round and the associated dendritic drainage system comprises numerous first and 
second order streams, some of which are perennial. The vegetation cover across the 
Bambari property is classified as savannah forest (small trees, thicket and grasses) though 
gallery forest is developed along drainages and there are stands of tropical forest in places. 
Much of the vegetation around villages is secondary growth. Current land use by the local 
population consists primarily of subsistence farming including manioc, peanuts, sesame, 
cotton and tobacco. 

1.3.9 History  

There is only one documented report of previous production on the property and this was 
carried out by the Compagnie Équatoriale des Mines (CEM) during the Colonial period. In a 
regional prospecting programme in 1929, CEM discovered two alluvial gold deposits near 
Roandji village (within the Bambari Permit and inside the Passendro exploration grid). The 
Roandji alluvial gold fields were mined commercially by CEM from 1929 to 1951, with total 
gold production estimated at over 1.5 tonnes but no further exploration work was carried out 
until Asquith Resources Inc (Asquithôs) involvement in 1996. 

The prospecting permit (or APM) for the Bambari property was initially granted in 1996 to 
Howe Centrafrique SARL, a CAR subsidiary of United Reef Limited (ñUnited Reefò). United 
Reef is a public Canadian junior resource exploration company. Under an agreement dated 
25th January, 1996 between United Reef and Asquith, the latter acquired a 100% undivided 
beneficial interest to the Bambari APM, subject to a 3% NSR retained by United Reef, which 
was subsequently reduced to 2%, payable after all capital expenditures have been 
recovered. Howe Centrafrique S.A.R.L. held legal title in favour of Asquith until 1998 when 
the original APM was cancelled and a new APM was issued to Asquithôs CAR subsidiary, 
Aurafrique SARL. 

Aurafrique was subsequently granted a Type A exploration permit for the Bambari property 
with exclusive exploration rights for gold and silver. In 2001, the Type A exploration permit 
was amended by the Minister of Mines and Energy to include exclusive rights to explore for 
iron, copper, lead, zinc and nickel. 

In 2001 AXMIN undertook a reverse takeover (RTO) of Asquith thereby acquiring Aurafrique 
and the Bambari Permit. 

Regional Stream Sediment Sampling Programme 1997 

In 1997, Asquith carried out a regional scale stream sediment sampling survey designed to 

generate exploration targets within a 600 km² target area located in the east-central portion 

of the Bambari property centred on the village of Ndassima.  
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Detailed Follow-up Exploration by Asquith 1998 

Within the 64 km2 Passendro grid, Asquith carried out a detailed soil and termite mound 

sampling programme as well as trenching and Rotary Air Blast (RAB) drilling of the principal 

soil anomaly that was delineated ï what is now the ñMain Zoneò mineralised zone. Asquith 

sampled 5,663 termite mounds over the westernmost 40 km2 of the Passendro grid between 

29th April, 1998 and 25th August, 1998. 

Detailed Follow-up Exploration by AXMIN 1999-2004 

AXMIN reviewed the available Asquith data in May 1999 and entered into a Heads of 

Agreement with Asquith to take out an exclusive six month option to become involved in the 

project.  

Reverse Circulation (RC) Drilling Programme 1999-2000 

The RC drilling programme was carried out in two phases in late 1999 and early 2000 and 

comprised 144 RC drill holes and 14 RAB drill holes, totalling some 7,462 metres of drilling. 

The main focus of the drilling programme was the central portion of the Main Zone soil 

anomaly. However, the French Camp soil anomaly was also tested with 4 RC fences and the 

Katsia soil anomaly with one RC fence. 

Reconnaissance Generative Soil Sampling Programme 2000 

In parallel with phase 2 of the RC drilling on the Main Zone and French Camp prospects, 

AXMIN completed reconnaissance scale conventional soil and lag geochemical surveys 

across 200 km2 (10%) of the Bambari property between March and June 2000.  

Follow-up Soil Sampling Programme 2000 

Infill soil sampling and more detailed mapping (1:2,000 scale) covering the most significant 

multi-line soil anomalies identified during the March to June 2000 reconnaissance 

programme were completed on 200 x 50 metre centres, giving a sample density of 105 

samples/km². The interpretation of the results of this follow-up programme confirmed the 

following, previously identified, soil anomalies: 

¶ Ao Grid  - three anomalies 

¶ Ndassima Grid  (including the French Camp Extension now known as Nguetepe) ï 
three anomalies 

¶ Louba Grid  - one anomaly. 
 
RAB Drilling Programme 2002 

A reconnaissance RAB drilling programme commenced during the second quarter of 2002. 

The drilling programme was designed to test extensive gold in soil anomalies within the 

Passendro Grid and was based on the results of the Asquith soil archive study and 1:2,000 

scale mapping of the Main Zone and French Camp mineralised trends. 

The RAB drilling programme resulted in the identification of seven targets worthy of follow-up 

RC and core drilling within the Main Zone, French Camp and Katsia mineralised trends. 

Core and RC Drilling Programmes 2003 to 2005 

In May 2003 AXMIN began systematic core drilling at Passendro. Core drilling and RC 

drilling between May 2003 and August 2004 were concentrated at the French Camp, Katsia 

and Main Zone Prospects and these drilling operations were aimed at defining resources. 
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Exploration drilling was also commenced at the Bacanga Head, Katsia and Ngodo 

Prospects. Based on the geological and analytical information generated by these drilling 

programmes SRK Consulting prepared a Mineral Resource Estimation in August 2004 and 

this was updated in August 2005. 

Drilling continued up until early 2006 with the aim of upgrading the Mineral Resource 

classification for Katsia and Main Zone and initial investigation of the Baceta and Barbacoa 

Prospects. 

Core and RC Drilling Programmes 2005 to 2008 

The core and RC drilling programme continued after the cut off date for the resource 
evaluation carried out for the pre-feasibility study and a new resource evaluation was carried 
out in June 2007 for this Feasibility Study. Drilling continued until the end of June 2008 and 
all the results were incorporated in a resources update in May 2009. 

Mapping and Sampling Programme 2009 

During 2009 a detailed mapping programme was undertaken. The objective of the mapping 

was to compile a definitive geological and structural plan to cover the Passendro project 

areas within which specific target areas were reviewed in detail. 

During the second half of 2009 a trenching programme was undertaken on the Ndassim 

prospect. Four trenches were excavated 3 of these intersected mineralized zones of 

mineable width which contained visible gold. 

In addition during 2009 the distribution of trace elements in the gold mineralised zone and in 

the country rocks was examined in more detail than previously. 626 samples were selected 

from the drilling sample storage for multi-elements assay. 

Scoping, Pre-feasibility and Feasibility Studies: 2004 - 2008 

¶ Scoping Study 

GBM Minerals Engineering Consultants Limited (GBM) was retained by AXMIN Inc. in 

November 2004 to conduct a scoping study of the Passendro Gold Project located in the 

Central African Republic (CAR). 

¶ Pre-Feasibility Study 

In March 2005, AXMIN retained GBM to coordinate an independent pre-feasibility study of 

the Bambari Exploration Licence located in the Central African Republic (CAR), to comply 

with the Canadian National Instrument 43-101 and accompanying Guidelines, AXMIN 

concurrently retained the following organisations to provide specialist services and sections 

of the Report: 

o SRK Consulting  - Resource Estimation and Mine Planning 
o AMEC Earth & Environmental  - Tailings Management Facility 
o Golder Associates  (UK) Ltd  - Requirements for Environmental & Socio Impact 

Assessment (ESIA) 
 
The pre-feasibility was updated to include more recent additions to the reserves and 

inclusion of column leaching test results. Reporting on the mining and geo-technical aspects 
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of the tailings dam and heap leach pads and ponds was conducted by SRK and AMEC 

respectively.  

At a meeting on 23rd February 2006, the scope of the study was increased from 2.0 Mtpa 

CIL and included studies detailing the follow process options. 

o 3.0 Mtpa CIL Plant ï Base Case 
o 2.0 Mtpa CIL Plant 
o 3.0 Mtpa Heap Leach Plant 
o 2.0 Mtpa Heap Leach Plant 

 
Details of the Preliminary Feasibility Report are contained in a report: 

o Sept 2006, 02, GBM, Passendro Gold Mine Project - Preliminary Feasibility Study 
for AXMIN, GBM-0240, 0240-PFS-001 Rev 1.doc. 

¶ Feasibility Study 2006-2008 

Between 2006 and 2008 a detailed Feasibility Study was carried out in parallel with an 
Environmental and Social Impact Assessment. Following the completion of these studies 
on 15th April 2008 AXMIN filed a 43-101 Technical Report: 

  http://www.AXMINinc.com/site/Newsnbsp/News2008/April152008.aspx. 

A consultation process was also undertaken. This involved presenting and explaining the 
project and is impacts, both positive and negative, to all the stakeholders. Presentations 
were made to local villagers in the project area. This was followed by presentations at 
workshops with local authorities and NGOs in Bambari and finally with national 
government representatives and other NGOs and interested parties in Bangui. The 
recommendations and conclusions of these workshops and consultations were 
incorporated in the final version of the ESIA. 

 

http://www.axmininc.com/site/Newsnbsp/News2008/April152008.aspx
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1.4 EXPLORATION & GEOLOG Y 

1.4.1 Introduction  

Initial geochemical exploration commenced in 1997.  Original discoveries occurred as the 

result of detailed mapping and geochemical studies which identified two discrete anomalous 

areas approximately 5 km long and named as the Passendro Project area.  Within these 

areas, individual zones of mineralization have been described and 8 of these, French Camp, 

Katsia, Main Zone, Baceta, Barbacoa, Bacanga Head, Mbourou and Nguetepe, have been 

the subject of detailed follow up exploration by AXMIN.  RC and RAB sampling commenced 

in 1999 and follow up core drilling started in 2003.  Initially samples were shipped to SGS 

and then OMAC Laboratories (OMAC) for both sample preparation and assay.  

Subsequently, Alex Stewart Laboratory Ltd has set up and is managing an on site sample 

preparation facility with assaying carried out by OMAC in Ireland.  Full QA/QC protocols are 

in place both on site and at OMAC and information is collated to allow a detailed study of the 

QA/QC results to be carried out. 

Up to the end of the current Feasibility Study resource drilling (June 2008) some 69,000m of 

core and 149,000m of RC drilling had been conducted on the eight principal orebodies at 

Passendro, and this forms the principle source of data informing the current Mineral 

Resource estimate dated June 2009. 

1.4.2 Geology of the CAR  

The geology of the CAR comprises an Archaean basement complex including granite 

greenstone belts, Proterozoic sedimentary cover, Palaeozoic sedimentary cover and 

Mesozoic to Recent sedimentary sequences. The Precambrian basement can be sub-divided 

as follows: 

¶ A widespread gneissic-charnokitic series comprising high-grade metasediments and 
granitoids, 

¶ The Mbomou River mafic-ultramafic complex (2.9 Ga) in the south east of the 
country, and  

¶ The granitoid-greenstone belts of Bandas (2.8 Ga), Boufoyo-Dekoa and Bogoin. 
 

AXMIN regards the Archaean greenstone belts, shown in Figure 1-2 in the CAR as the 

westward extension of Archaean greenstone belts in northeast DRC, which extend from Kilo-

Moto in northeast DRC (9 million ounces of gold production since 1904) west 

northwestwards to the CAR border.  

The Archaean basement is overlain unconformably by Lower and Mid Proterozoic sediments 

comprising extensive sheets of quartzite. The Lower Proterozoic sequences are 

distinguished by zones of migmatisation and granitoid intrusives. Field observations at 

Bambari suggest that the Proterozoic cover overlies the Archaean greenstone belt on a 

thrust surface.  

Overlying unconformably these Lower to Mid-Proterozoic sedimentary sequences, in 

restricted often fault-bounded basins, are Upper Proterozoic age rocks comprising tillites, 

quartzites and pelites, shales and carbonates.  

Finally, remnants of the Phanerozoic cover comprise two areas of Cretaceous age fluviatile 

sequences ï the Carnot Sandstones in the west and the Mouka-Ouadda in the east. These 
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have economic significance since most CAR diamonds are produced from recent alluvial 

deposits either on or close to these sandstone and conglomerate beds.  

Figure 1-2 Location of AXMIN permits in relation to regional outcrop of Archaean 
greenstone belts of Central Africa  

 
 

1.4.3 Local Geology  

Original discoveries occurred as the result of detailed mapping and geochemical studies 

which identified two discrete anomalous areas approximately 5 km long and named as the 

Passendro Project area.  Within these areas, individual zones of mineralization have been 

described and 8 of these, French Camp, Katsia, Main Zone, Baceta, Barbacoa, Bacanga 

Head, Mbourou and Nguetepe, have been the subject of detailed follow up exploration by 

AXMIN.   

The Passendro Project is located within the 357 km² Passendro Mining Licence which is 

bounded on three sides by the two Bambari Permits, which cover a 95km long strike length 

of the 2,800 million years old (2.8 Ga) Bandas Granite-Greenstone Belt (BGB). The 

greenstone belt is exposed as a ñwindowò within a regionally extensive sheet of tectonically 

emplaced Proterozoic quartzites and has an exposed width of between 5km and 20km. 

The Bandas belt is analogous to the Upper Kibalian (in the DRC) and is dominated by 

banded iron formation (BIF), ferruginous quartzites and intermediate to acid volcanics and 

volcaniclastics. This stratigraphy has been intruded, and is surrounded by a syn to post-

kinematic suite of trondjemite-diorite intrusives, granodiorite intrusives and large granite 

bodies, and by gabbro and diorite sills.  The greenstones in the Bambari property have 
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generally been affected by upper greenschist to lower amphibolite grade metamorphism and 

by intense tectonic activity. 

The topography of the Bambari property is typified by elongate sinuous ridges and hills of 

BIF flanked by aprons of cemented BIF scree and extensive pavements of indurated laterite. 

These BIF hills rise up to 300 m above the surrounding terrain, which is underlain by the 

softer metasedimentary and volcanic rocks. 

The sequence described above has been traced throughout the Bambari-Bakala area to 

reveal a number of major structural repetitions due to southwest dipping thrust faulting. With 

the assistance of image interpretation of airborne magnetic data, a clear structural pattern 

has emerged. This pattern, referred to by geologists as a ñduplexò, results from the stacking 

of individual thrusts in an area of irregularity along a regional sole thrust. The increased 

understanding of the Passendro Sequence and its complex structural history is greatly 

assisting exploration targeting. 

Figure 1-3 Geological map showing location of AXMINôs Bambari Project licence 
areas in relation to the local greenstone belt geology and structures  

 

1.4.4 Deposit types  

Contoured soil geochemical data derived from the conventional and termite soil surveys over 

the Passendro grid Main Zone and French Camp areas show: 
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¶ The Main Zone is a 4.5 km long, 200 to 500 m wide, northwest-trending soil anomaly 
that overlies a saprolitised chlorite-sericite schist unit with intercalations of 
ferruginised schist and BIF and a zone of tourmaline-quartz veining. Two northwest-
trending BIF ridges flank the saprolitised schist zone. The Main Zone has been sub-
divided in to MZ South, MZ Central and MZ North. 

¶ Katsia is a north-northwest trending anomalous zone located to the southeast of MZ 
South, which has a strike length of some 2 km and, while it is more or less contiguous 
with MZ South, the two zone have significantly different trends and are separated by 
a major structure ï the Katsia Fault. 

¶ The French Camp Trend anomaly is northwest-trending, 4.5 km long and occurs 
along the contact between BIF and chlorite schist. This mineralised trend covers the 
French Camp, Ngodo and Baceta prospects.  
 

Gold mineralisation at Passendro is hosted by shear zones within quartz sericite schists, 

quartz schists and Banded Ironstone Formation (BIF) in a series of WNW to NNW trending 

tabular shaped bodies, which dip to the southwest at 35° to 75°. Gold mineralisation is 

developed in areas of high strain in shear zones predominantly within sericite-chlorite schists 

and quartz schists more often than not close to the contacts with BIF units. Mineralisation is 

often associated with quartz-tourmaline veining which is widespread in the Passendro area. 

The exception to this style of mineralisation is French Camp where gold mineralisation is 

hosted by BIF and is associated with pyrite and pyrrhotite, which have replaced iron oxides in 

the BIF.  Gold mineralisation is thought to have been contemporaneous with peak 

metamorphism at upper greenschist facies and accompanied the shear zone deformation.  

1.4.5 Exploration  

The following figure shows the extent of the current drilling at Passendro in relation to the 

eight Mineral Prospects described in this report.  Mbourou is located some 12km east-

southeast of the Nguetepe prospect.  Although a large amount of drilling has been carried 

out since the previous Mineral Resource estimate produced in 2007, the majority has been 

undertaken in areas outside the current prospect areas and only limited drilling has been 

undertaken on Main Zone, Katsia, Baceta and Mbourou which can be considered appropriate 

for providing an update to the previous estimates for these deposits. 

  



 
 
 

Summary 1-15 March 2011 
Passendro Gold Project Bankable Feasibility Study Optimisation  & Update 

Figure 1-4 Location of main mineralised  prospects and AXMIN drill collars in the 
Passendro Project  area 

 

Table 1-2 summarises the total drilling carried out at Passendro to date which is used for the 

current updated Mineral Resources reported here. 

Table 1-2 Drilling Breakdown by Project within the Bambari Permit  

Meterage T otal to June 2008  

Prospect  Air 
lift  

CH DC DP DT Pit  RAB RC TR Total  

Katsia 120 0 17892 0 0 3 4407 11638 0 34060 

Main Zone 164 0 21274 0 927 1 0 45233 0 67599 

Main Zone North 150 0 4489 0 0 0 314 15179 0 20132 

Main Zone plateau 0 0 0 0 0 0 235 0 0 235 

Main Zone South 80 0 3066 0 77 0 757 8907 0 12887 

French Camp 80 0 6285 0 0 2 1012 14288 0 21667 

Bacanga Head 0 0 9005 0 0 1 1018 4375 0 14399 

Baceta 0 0 1995 0 0 0 1587 13254 230 17066 

Mbourou 0 0 0 0 0 0 0 0 109 109 

Mbourou East 0 0 386 0 0 0 0 2709 206 3301 

Mbourou North 0 0 172 0 0 0 0 566 242 980 

Barbacoa 0 42 2687 0 0 0 1587 13254 230 17800 

Nguetepe 0 0 1457 0 0 0 334 19482 422 21695 

Bacanga Head

Nguetepe

Main Zone

Barbacoa

Katsia
Baceta

French Camp

Mbourou

Pre 2005 drilling
2005-2007 drilling
2007-2009 drilling
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The results of the exploration largely confirmed previous assumptions regarding the 

continuity of the mineralised zones at Katsia and Main Zone.  At Main Zone it is now 

recognised that a series of north-south trending faults offset the orebodies identified through 

drilling and this has been reflected in the updated geological modelling.  Table 1-2 shows the 

extent of drilling at Main Zone and the postulated fault locations which are considered to be 

offsetting the mineralisation by up to 30m laterally in the south of the Central domain. 

1.4.6 QAQC 

Prior to February 2004, all samples were sent unprepared to OMAC where sample 

preparation was undertaken. In February 2004 Alex Stewart Laboratory Ltd (Alex Stewart) 

established a sample preparation facility on site. This facility conducts the drying, jaw 

crushing and milling of samples to produce 150 g splits which are then sent to OMAC in 

Ireland for analysis.  

Analytical work was carried out at the independent OMAC laboratories in Ireland. The half 

core samples were subjected to a full sample preparation on site followed by a 50 g fire 

assay with an AA finish at OMAC. Pulp duplicates (5%), blanks (5%) and Geostats standard 

materials (5%) were used to monitor OMAC laboratory performance during first pass 

analysis.  Check assaying was carried out on a quarterly basis on 20% of all >500 ppb 

samples. These samples were chosen to honour the population statistics. 

The fourth quarter of 2004 saw the introduction of AXMINôs revised QA/QC protocol and 

these have remained unchanged through to the period of the current study. The protocols 

are summarised as follows and applies to core drill samples: 

¶ Blanks: The routine insertion of 5% (1 in 20) blank samples into the sample 
numbering sequence, one at the beginning of each hole and the rest after sections 
believed to carry significant grade.  The positions of these samples are at the 
discretion of the geologist responsible for logging the drill hole. 

¶ Standards: The routine insertion of 5% (1 in 20) Geostats standard reference 
materials into the sample numbering sequence. Five standard types were used (with 
a range of grades and both oxide and sulphide matrix types).  

¶ Pulp duplicates: The routine insertion of 5% (1 in 20) pulp duplicates systematically 
into the sample numbering sequence. The selection of sample to be duplicated was 
random.   

¶ Check assaying: Quarterly check assaying comprising 20% of all samples > 0.5 ppm 
Au chosen in such a way as to honour the same statistical spread of results as seen 
in the original dataset. 

¶ The QA/QC protocol used for RC drill samples was a slightly modified version of the 
core drill sample QA/QC protocol and is summarised as follows:  
o Blanks: Insertion of a blank as the first sample of each hole. This is around 3.5% 

when sampling each metre and around 15% when sampling at 5 m composites. 
o Standards: Insertion of 5% Standard material systematically into the numbered 

sequence every 20 samples taken, the choice of the five standards in use being 
at the discretion of the RC rig geologist.  

o Pulp duplicates: Insertion of 5% pulp duplicates systematically into the numbered 
sequence. The sample to be duplicated is chosen randomly but avoiding samples 
from sections of the hole that are unlikely to have any significant grade.   

 
During SRKôs original 2004 site visit, it was recommended that the extant procedures should 

be modified to improve the quality of the overall geological and assay data. SRKôs 

recommendations, which AXMIN then implemented, were as follows: The core is cut for 



 
 
 

Summary 1-17 March 2011 
Passendro Gold Project Bankable Feasibility Study Optimisation  & Update 

sampling at right angles to dip and strike of the lithology/foliation. This ensures that both 

halves of the core are as similar as possible geologically and therefore that any grade 

variation between these revealed following any subsequent check analyses is a function of 

the sample preparation and assaying and the inherent grade variability rather and not any 

geological feature in the core.  Subsequent site inspection visits by SRK confirmed the 

adoption of these protocols. 

Overall SRK considers the quantity and quality of the data available is sufficient to support 

the Mineral Resource estimates as reported here. 
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1.5 MINERAL RESOURCES 

Mineral Resources have previously been estimated by SRK and reported in accordance with 

the guidelines set out by the Canadian Institute of Mining, Metallurgy and Petroleum (CIM) 

and detailed in the National Instrument 43-101.  Grade interpolation was carried out using 

ordinary kriging and classification of the Mineral Resource is based on geological continuity, 

borehole spacing and the results of a structural variography analysis.  SRK has derived a 

Mineral Resource estimate for the Passendro Project dated 12th June 2009, of: 

Measured and Indicated Resources  for all 8 of the Passendro mineralised bodies are: 

¶ 31.5 Million tonnes, 2,027,000 ounces at an average grade of 2.0 g/t Au, and  
 

Inferred Resources:  

¶ 21.6 Million tonnes, 1,105,000 ounces at an average grade of 1.6 g/t Au 
 

Of these Measured and Indicated Resources 94% are contained within the four main 

mineralised bodies, namely the Main Zone (950 koz), Katsia (460 koz), French Camp (326 

koz) and Bacanga Head (175 koz).   

Individual Mineral Resource estimates were produced for each of the eight prospects within 

the Passendro licence.  The French Camp, Bacanga Head, Barbacoa and Nguetepe 

prospects were estimated in 2007 while the Main Zone, Katsia, Baceta and Mbourou 

prospects were updated in 2009. 

In all cases the initial model wireframes were defined on either assay or composite data as 

the geological information provided by AXMIN was not considered accurate enough for 

detailed geological domaining.  Notwithstanding, broad geological domaining was 

investigated at French Camp, Katsia and Main Zone and this information was used during 

the wireframing procedure to influence the extent of individual wireframes.  However, the 

final orebody wireframes used for the final Mineral Resource estimation work are primarily 

based on grade information. 

All final grade estimates are based on ordinary kriging algorithms produced using the 

Geovariances Isatis software package.  Wireframing was carried out using either GEMS or 

DATAMINE mining software. 

Density data has been collected from sampling of complete core from selected drillholes in 

the Passendro deposits.  While there are variations through the oxidation profile and 

between the lithological units so far logged, at Main Zone and Katsia, there are already 

sufficient samples to support the delineation of oxide and sulphide domains, and at Katsia, 

and Main Zone transition zones have also been defined.  

The updated semi-variogram models have provided more detail of the data variability in each 

of the four zones of mineralisation with ranges of between 90-200 m. However, the lack of 

drill intersections in the down dip directions has meant that meaningful directional semi-

variograms cannot be produced for some of the smaller deposits.  Good results were 

obtained from modelling of the downhole semi-variograms which allowed accurate definition 

of the nugget variance thus improving the reliability of the final kriging estimate. 
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SRK has derived a Measured and Indicated Mineral Resource estimate for the Passendro 

Project of 31.5 Mt with a mean grade of 2.0 g/t (2.0 Moz Au) and an Inferred Mineral 

Resource estimate of some 21.6 Mt at a mean grade of 1.6 g/t (1.1 Moz Au). SRK is 

confident that this Mineral Resource has the potential to be exploited economically and that it 

is supported by sufficient data of sufficient quality to enable it to be classified in this manner. 

The Mineral Resource statement comprises all the estimated blocks within the geological 

wireframes and above specific cut off grade thresholds, and is representative of the 

estimated in-situ Mineral Resource for each of the zones of Passendro mineralisation.  

Blocks have been classified as either Measured, Indicated, or Inferred Mineral Resources 

according to the guidelines set out by the CIM and incorporated into national Instrument 43-

101.  

 
NB:  Mineral Resource reported at a block cut off grade of 1.2 g/t Au for French Camp, Katsia 

and Bacanga Head, 0.8 g/t Au for Main Zone and at 1.0 g/t Au for Baceta, Barbacoa, 

Mbourou and Nguetepe.
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Table 1-3 Passendro  Mineral Resource Statement, 12th June 2009  

  

Domain  

  

REDOX 

Measured  Indicated  Measured +Indicated  Inferred      

Tonnes 

(Mt) 

Grade 

(g/t)  

Gold  

(koz)  Tonnes (Mt)  

Grade 

(g/t)  

Gold 

(k.oz) Tonnes (Mt)  

Grade 

(g/t)  

Gold  

(koz)  Tonnes (Mt)  Grade (g/t)  

Gold  

(koz)  

Katsia  

Oxide    2.96 3.3 315 2.96 3.3 315 0.2 2.3 17 

Transition    1.20 2.8 106 1.20 2.8 106 0.2 3.0 24 

Sulphide    0.59 2.2 42 0.59 2.2 42 1.1 2.5 90 

Total     4.74 3.0 463 4.74 3.0 463 1.60 2.5 130 

Main 

Zone 

Saprolite 0.41 1.7 23 1.00 1.3 42 1.41 1.4 65 0.03 1.1 1 

Oxide 1.53 1.6 80 4.21 1.6 213 5.74 1.6 293 0.27 1.2 10 

Transition 0.01 1.4 1 4.98 1.5 241 5.00 1.5 242 0.28 1.2 10 

Sulphide    7.08 1.5 348 7.08 1.5 348 12.42 1.3 532 

Total  1.96 1.6 103 17.27 1.5 844 19.22 1.5 948 12.99 1.3 553 

French 

Camp 

Oxide 0.9 3.1 90 0.8 3.2 85 1.7 3.2 175 0.1 2.0 5 

Sulphide 0.3 2.7 25 1.6 2.4 126 1.9 2.4 151 1.7 2.0 110 

Total  1.2 3.0 115 2.5 2.7 210 3.7 2.8 326 1.8 2.0 115 

Bacanga 

Head 

Oxide    1.23 2.4 94 1.23 2.4 94 0.0 3.1 1 

Transition    0.63 2.5 50 0.63 2.5 50 0.1 2.2 9 

Sulphide    0.25 3.9 32 0.25 3.9 32 0.7 2.1 48 

Total     2.1 2.6 175 2.1 2.6 175 0.8 2.2 59 

Baceta  

Oxide    0.9 1.7 50 0.9 1.7 50 1.13 1.8 65 

Fresh    0.4 1.7 22 0.4 1.7 22 1.17 1.5 57 

Total     1.3 1.7 72 1.3 1.7 72 2.3 1.7 122 

Mbourou  

Oxide          0.23 1.8 13 

Transition          0.06 1.4 3 

Fresh          0.11 1.3 5 

Total           0.41 1.6 21 

Barbacoa  
Oxide    0.34 2.4 27 0.3 2.4 27 0.67 2.3 51 

Total     0.34 2.4 27 0.3 2.4 27 0.67 2.3 51 

Ngetepe  
Oxide    0.2 2.4 15 0.2 2.4 15 1.1 1.5 54 

Total     0.2 2.4 15 0.2 2.4 15 1.1 1.5 54 

TOTAL 

Saprolite 0.41 1.7 23 1 1.3 42 1.41 1.4 65 0.03 1.0 1 

Oxide 2.43 2.2 170 10.64 2.3 799 13.03 2.3 969 3.7 1.8 216 

Transition 0.01 3.1 1 6.81 1.8 397 6.83 1.8 398 0.64 2.2 46 

Sulphide 0.3 2.6 25 9.92 1.8 570 10.22 1.8 595 17.2 1.5 842 

Total  3.15 2.2 219 28.37 2.0 1808 31.49 2.0 2027 21.57 1.6 1105 
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1.6 ORE RESERVES 

Conventional open pit shovel-truck methods will be used for the mining. The milling rate is 

variable dependent upon the ore type, but in general has been determined to be between 

3.12 million (oxides) and 2.01 million (sulphides) tonnes per year. Presently, it is envisaged 

the mining function will be carried by the mine operator, who may use a mining contractor for 

parts of the project.  

SRK utilised the geological models to optimise, design and prepare a Mine Plan and costing 

schedule. The Whittle 4X software package was used to identify the most economic pit 

designs; and the final engineered designs were completed using the Gemcom software, to 

facilitate the design of the mining areas and the access ramps. The volumes generated from 

the engineered pit designs formed the basis of the mine plan. 

The Whittle process requires various input parameters such as unit costs and other physical 

parameters and include the following:- 

¶ Gold revenue of $1000 per ounce. 

¶ Base mining rate of $1.55 per tonne of material, with adjustments for distance to the 
processing plant, de-watering and the increasing haul from deeper in the pits. 

¶ Varying processing recoveries, throughput and costs, which are dependent upon 
several variables including the ore type (i.e. oxide, transitional or sulphide) and pit 
location. 

¶ Overall general administration and overhead costs, included within the overall 
processing costs. 

 
The Mine optimisations were conducted utilising the geological block models produced by 

SRK Resource geologists, and a series of nested whittle pit shells was produced for each of 

the areas. The various pit shells for the Main Zone and Katsia are graphically presented 

below in Figures 1-5 and 1-6, with the highlighted option indicating the final selected pit shell 

for engineering design. The resultant figures for all of the deposits are presented in the 

appendices.  

Figure 1-5  Main Zone Whittle Results  
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Figure 1-6 Katsia  Whittle Results  

 

 

In finalising the engineered designs, the studies undertaken by the hydrogeologists, the 

geotechnical engineers and the mining engineers were recognised, and the following 

parameters modified to suit the local conditions:- 

¶ In pit slopes angles 

¶ Access ramp gradients and widths 

¶ Minimum mining areas. 
 
The Whittle process and subsequent engineering has resulted in a series of mining pits in 

seven distinct mining prospects:- 

¶ Main Zone (13.061M tonnes) ï the largest deposit with 6 working areas: 
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o Main Zone 1 with 3 pits (0.84M tonnes), 
o Main Zone 2 with 2 pits (5.273M tonnes), 
o Main Zone 3 with 3 pits (5.424M tonnes), 
o Main Zone 4 with 3 pits (0.999M tonnes), 
o Main Zone 5 with 2 pits (0.198M tonnes) and  
o Main Zone 6 with 2 pits (0.328M tonnes  

 

¶ Katsia (4.285M tonnes) ï 3 pits co-joined 

¶ French Camp (2.892M tonnes) ï single pit 

¶ Bacanga Head (1.460M tonnes) ï single pit 

¶ Baceta (0.805M tonnes) ï several shallow pits 

¶ Barbacoa (0.309M tonnes) ï single shallow pit 

¶ Nguetepe (0.699M tonnes) ï four shallow pits 
 
Figure 1-7 presents the different pits and their relative positions to each other, to the site 

boundary and to the Main Plant Area.  

Figure 1-7 Location of Deposits  

 

The following three dimensional projections presented as Figures 1-8 to 1-11 indicate the 

working pits and their respective waste dump locations. 
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Figure 1-8 Main Zone Area  

 

Figure 1-9 Katsia Area  
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Figure 1-10 French Camp Area  

 
Figure 1-11 Bacanga Head Area  

 

The total reserves of 23.510M tonnes is predominately oxide material 15.645M tonnes 

(67%), with 4.864M tonnes (21%) of transitional and 3.002 tonnes (13%) of sulphide 

mineralisation. 

In developing the mining schedule each pit was assessed and rated based upon, the gold 

grade, the stripping ratio and the distance to the processing plant. The determination of the 

final mining schedule was based upon the excavating the higher rated pits (for example the 

highest grade, lowest stripping ratio and least distance), but taking into consideration the 

project following criteria: 
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¶ Production of >160,000 ounces of recoverable gold per year, based upon a variable 
production rate for oxide, transition and fresh ore 

¶ Increase, where possible, the ore recovery in the first year and limit the recovery in 
Year 8 onwards. 

¶ A de-rating of the mining production to an overall 50% during the first six months of 
the project for training purposes.  

 
The final schedule is based on developing the open pits in the following sequence with an 

initial focus on supplying higher grade ore early in the schedule, but including the French 

Camp deposit at an early stage, for strategic reasons due to proximity of the tailings facility. 

¶ Main Zone 4, French Camp and Katsia 1 in the pre-production period, 

¶ Main Zone 4, Bacanga Head, French Camp and Katsia 1 in Year 1, 

¶ Main Zone 3, Bacanga Head, French Camp and Katsia 1 in Year 2, 

¶ Main Zone 3, Bacanga Head, French Camp, Katsia 1 and Katsia 2 in Year 3, 

¶ Main Zone 3, Bacanga Head, Barbacoa, Katsia 2 and Katsia 3 in Year 4, 

¶ Main Zone 3, Baceta, Barbacoa and Katsia 3 in Year 5, 

¶ Main Zone 3, Main Zone 6, Baceta and Katsia 3 in Year 6, 

¶ Main Zone 1, Main Zone 2, Main Zone 5 and Nguetepe in Year 7, 

¶ Main Zone 1, Main Zone 2 and Nguetepe in Year 8 and 

¶ Main Zone 2 and Nguetepe in Year 9 
 
This is simplistically shown in the Table 1-4. 
 
Table 1-4 Open Pits S chedule  

 
 

The Passendro project is planned to recover 23.51 million tonnes of gold mineralisation over 

a nine year period, producing between 2.5 million tonnes to 3.0 million tonnes of ore per 

year. The waste excavation required to expose the ore varies between 13.6 million tonnes to 

16.1 million tonnes per year, as shown in Table 1-5. 

Locations

Main Zone 1

Main Zone 2

Main Zone 3

Main Zone 4

Main Zone 5

Main Zone 6

Katsia 1

Katsia 2

Katsia 3

Barbacoa

Bacanga Head

French Camp

Baceta

Nguetepe

Yr 6 Yr 7 Yr 8 Yr 9Pre Yr 1 Yr 2 Yr 3 Yr 4 Yr 5
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Table 1-5 Waste Excavation   

 
 

The Ore Reserve estimate resulting from the optimisation, design and mine scheduling work 

is shown in Table 1-6. 

Table 1-6 Ore Reserve Estimate  

 
 

Waste (t) Pre 1 2 3 4 5 6 7 8 9 PIT

Main Zone 1 0 0 0 0 0 0 0 2 362 1 426 0 3 788

Main Zone 2 0 0 0 0 0 0 5 169 7 110 11 821 1 431 25 530

Main Zone 3 0 0 3 117 4 572 10 767 6 251 987 0 0 0 25 695

Main Zone 4 1 662 2 452 0 0 0 0 0 0 0 0 4 114

Main Zone 5 0 0 0 0 0 0 0 1 283 0 0 1 283

Main Zone 6 0 0 0 0 0 0 2 432 0 0 0 2 432

Katsia 1 717 6 719 2 552 1 773 0 0 0 0 0 0 11 761

Katsia 2 0 0 0 1 782 841 0 0 0 0 0 2 623

Katsia 3 0 0 0 0 3 098 4 976 2 267 0 0 0 10 341

Barbacoa 0 0 0 0 0 3 487 0 0 0 0 3 487

Bacanga Head 0 588 3 657 4 896 532 0 0 0 0 0 9 673

French Camp 2 120 6 099 5 133 572 0 0 0 0 0 0 13 924

Baceta 0 0 0 0 0 1 408 3 196 0 0 0 4 604

Nguetepe 0 0 0 0 0 0 0 3 929 1 078 131 5 138

TOTAL 4 499 15 858 14 460 13 595 15 238 16 123 14 051 14 684 14 324 1 562 124 394

Mining Totals (t) Pre 1 2 3 4 5 6 7 8 9 PIT

Ore 649 2 850 2 833 2 757 2 994 2 592 2 732 2 912 2 538 651 23 511

Low  grade 27 194 97 142 302 111 179 513 539 66 2 169

Waste 4 499 15 858 14 460 13 595 15 238 16 123 14 051 14 684 14 324 1 562 124 394

TOTAL 5 174 18 902 17 389 16 494 18 535 18 826 16 962 18 110 17 401 2 280 150 073

S/Ratio (Lg in w aste) 6.98 5.63 5.14 4.98 5.19 6.26 5.21 5.22 5.86 2.50 5.38

Ore Type
Reserve 

Category
Tonnes

Grade 

(g/t Au)

Contained 

Gold (ozs)

Proven 3 180 986 1.788 182 841

Probable 12 463 821 1.911 765 917

Total 15 644 807 1.886 948 758

Proven 13 746 1.497 661

Probable 4 850 304 1.776 276 872

Total 4 864 050 1.775 277 533

Proven 297 167 2.512 24 002

Probable 2 704 489 2.253 195 881

Total 3 001 656 2.279 219 883

3 491 899 1.848 207 505

20 018 613 1.925 1 238 670

23 510 513 1.913 1 446 175

Proven Total

Probable Total

Reserve Total

Oxide

Transition

Sulphide
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1.7 MINING 

The mining operations will be undertaken by the owner who will be responsible for site 

preparation, haul road construction and maintenance, excavation and haulage of ore to the 

crusher and waste to the waste dumps, oversize breakage and equipment maintenance. 

Conventional open pit mining techniques and equipment, consisting of hydraulic excavators 

in a backhoe configuration loading into off-highway rear dump trucks, will be used.  

A network of access roads will be developed as required but predominantly during the pre-

production phase, camp construction and mobilisation. The main arterial roads will be 

generally built to a 20m width, and will be engineered utilising in-situ cut and fill. 

There are limited soils available on the site, but where present they will be recovered during 

the pit preparation phase and stockpiled for future use with progressive waste dump 

rehabilitation. 

In the mining area pit benches will be developed in 5 metre horizontal lifts. Excavated 

material will be transported by haul trucks from the working areas directly to either the waste 

dumps or to the ROM stockpile area and feed hopper. A Run of Mine stockpile will be 

available for surcharge materials at the ROM pad area. 

All of the waste material from the excavation area will be hauled to external waste dumping 

areas situated locally to each of the mining pits. Where possible, end tipping will be utilised 

and the dump profile will be progressively extended outwards. As soon as practical after 

mining has been completed the waste dump will be profiled into a gentle sloping formation 

and covered, where possible, with soils or soil forming materials. 

To excavate the in-situ materials will require drilling and blasting to assist fragmentation and 

subsequent loading. Modern blasting practices, including ñpaddock blastingò will be used to 

limit mining dilution, ore loss and safety from falling rocks. 

As part of the eventual closure planning, a bund will be placed around all open pits and the 

open pits will be allowed to fill with water based on the natural ground water levels. All of the 

waste dumps will be battered down to an overall slope of 20°, and the top of the waste 

dumps will be battered at a slope of 1:100 to allow for water to drain away. Topsoil will be 

replaced and seeded. 

The facilities erected by AXMIN will, if not required for ongoing use, be removed and buried 

in the waste dumps. The facility footprint and the haul road network will be rehabilitated and 

returned to its natural state 

The on-site staff at Passendro will undertake the mine planning, mine scheduling, grade 

control and performance monitoring. 

Mining equipment requirements were calculated based upon the annual mine production 

schedule, the mine work schedule and equipment shift production estimates. The size and 

type of mining equipment is consistent with the size of the project, i.e., annual peak material 

movements ranging from 5Mt initially (with capacity for 10Mt) during the six month pre-strip 

period and averaging between 17 to 18Mt for the life of mine. 

The major mining fleet for the life of mine, as presented in Table 1-7, will consist of 

excavators, haul trucks, articulated dump truck, tracked bulldozers, wheeled bulldozer, motor 

graders, water bowsers and hydraulic blast hole drill rigs. In addition there will be smaller 
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equipment to support the mining fleet, such as service and refuelling trucks, light vehicles 

and crew buses. 

Table 1-7 Mining Equipm ent Numbers  

 
Table 1-8 indicates the mining support equipment required to assist the mining operations. 

Table 1-8 Support Equipment  

 
 

 

 

 

 

Major Equipment  Detail  Pre Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Yr 6 Yr 7 Yr 8 Yr 9 

Hydraulic shovel 6m
3
 3 5 5 5 5 5 5 5 5 4 

Rigid Haul truck 100 t 4 9 9 8 8 8 7 8 9 9 

ADT haul truck 35 t 3 3 3 3 3 3 3 3 3 3 

Wheeled loader 53 t 7 m
3
 0 1 1 1 1 1 1 1 1 1 

Track Bulldozer 51 t 3 3 3 3 3 3 3 3 3 2 

Wheel bulldozer 43 t 1 1 1 1 1 1 1 1 1 1 

Motor Grader 26 t 1 2 2 2 2 2 2 2 2 2 

Water Bowser 55 t  2 2 2 2 2 2 2 2 2 2 

DTH drill 
85-135 

mm 2 3 2 2 2 2 2 2 2 1 

 

Ancillary Support Equipment Number

Tractor & Trailer 1

Explosive Truck 2

Light Tow er & Genset 9

Hydraulic Rockbreaker 2

Diesel Pump 150mm 4

Pick-up Tw in Cab 3

Pick-up Single Cab 7

Fuel Bow ser 1

Low  Bed & Horse 1

Lubrication Service Truck 1

180 psi Compressor 1

Rough Terrain Hi-ab Truck 1

3 t Tyre Handler 1

Crew  Bus 3

2 m3 Hydraulic Excavator 1

Mobile Crusher 1

Road Wagon 2
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1.8 METALLURGICAL TESTIN G AND PROCESS PLANT 

No further metallurgical testwork was performed during the bankable feasibility study 

optimisation and update (BFSOU) stage and therefore all results that have been reported 

and summarised  in the bankable feasibility study (BFS) document have been used. 

Metallurgical testwork on the various Passendro ore bodies was carried out in three phases 

with the aims and objectives: 

¶ To characterise the Passendro ore deposit and assess the amenability of the various 
ore sources to different unit operations and allow for the selection of the optimal 
process route. 

¶ To determine the plant design data for each ore type that could be used for the 
feasibility study and subsequent project implementation 

 
Phase 1 tests were carried out by Wardell Armstrong International and completed in October 

2005 under the supervision of GBM and these were mainly scoping tests. 

Phase 2 tests were conducted by SGS Lakefield South Africa under SENET supervision from 

July 2006 to October 2007 and these tests involved mineralogical investigations, 

comminution, head characterisation, gravity recovery, CIL appraisal/optimisation and cyanide 

destruction on leached tailings 

Phase 3 tests were carried out by SGS Lakefield South Africa from December 2007 to March 

2008 and were aimed at establishing the various responses of each lithology within an ore 

body using the optimum conditions established in Phase 2. Comminution tests conducted 

during Phase 2 indicated high variability within each ore body thus further comminution work 

was conducted in Phase 3 in order to ensure that the test samples could be related in some 

fashion to each ore body as a whole.  

The subsections below give a summary of the results. 

1.8.1 Mineralogy  

For all the oxide samples investigated, it was noted that the major minerals were quartz, 

muscovite and kaolite with hematite, goethite and tourmaline occurring as minor minerals. 

Gold occurred as liberated or attached to silicates with about 1% being locked up in gangue 

minerals mainly silicates. Heavy liquid separation tests conducted resulted in a fair amount of 

coarse liberated gold reporting to the sinks (68%) with a low mass pull 0.6%. This means that 

gravity recovery could be used as a technique and oxide ores can be subjected to direct 

cyanidation with no dissolution problems expected. 

For the sulphide samples investigated, it was noted that the major minerals were quartz, 

muscovite/biotite, garnet, chlorite and tourmaline with albite, kaolinite, hematite, goethite and 

sulphides as minor minerals. The main sulphide minerals were noted to be pyrite, 

arsenopyrite and pyrrhotite. Trace amounts of chalcocite and chalcopyrite were observed in 

Main Zone sulphides. For Main Zone, French Camp and Bacanga Head sulphides gold 

occurred as liberated or attached to sulphides and silicates with very little locked up in 

gangue or sulphide minerals. Heavy liquid separation tests conducted on these three 

sulphide ores resulted in a fair amount of coarse liberated gold reporting to the sinks (67%) 

with reasonably low mass pulls. This means that gravity recovery could be used as a 

technique and all the three sulphide (Bacanga, French Camp and Main Zone) ores can be 
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subjected to direct cyanidation with no dissolution problems expected. Presence of pyrrhotite 

and chalcocite in French Camp sulphides could result in high cyanide consumptions. 

About 28% of gold in Katsia Sulphides was observed to be finely grained and occluded in 

arsenopyrite which could prove to be difficult to liberate and hence likely to result  in poor 

recoveries. Heavy liquid separation tests conducted resulted in 47% of the gold reporting to 

the sinks at a mass pull of 0.8%, making gravity recovery an option.  

1.8.2 Comminution  

Comminution tests were mainly conducted on HQ drill samples and in instances where only 
fine material was available the Levin method was used to determine the Bond Ball Work 
Index. Semi-Autogenous Grinding (SAG) tests were performed on PQ drill samples for Katsia 
and Main Zone oxides and on NQ drill samples on Katsia sulphides. The comminution data 
derived from these tests is summarised in Table 1-9. 
 
Table 1-9 Comminution Summary Table  

 
 

¶ The comminution testwork results indicate that high variability in terms of ore 
characteristics can be expected. The UCS results for both oxides and sulphides 
varied from very soft (<50MPa) to very hard (>250MPa) within the same ore body and 
this was taken into account when designing the comminution circuit as ore from each 
ore body can be treated using a mineral sizer (for the soft material) and jaw crusher 
for the hard ore. 

¶ Based on the UCS results Main Zone & Katsia oxides exhibited extremes in terms of 
competencies, i.e. very low to extremely high , again this is an indication of presence 
of various lithologies which will be critical in the design of the crushing circuit.  

¶ Sulphides which were expected to exhibit high competency, also displayed extremes 
in terms UCS results, ie very low to extremely high. 

¶ The Bond Ball Work indices showed a range of very soft, soft, medium and 
moderately hard and attention was given during the design of comminution circuit 
design to address the treatment of the different ore types. 

¶ Drop weight test (DWi) results of 0.3, t10 of 64.4 and product of A*b of 602.8 place 
Main Zone and Katsia oxides in soft end of the JKTech DWi data base while values of 
DWi = 6.2, t10 = 30.1 and product of A*b = 43.5 for Katsia sulphides place it in the 
moderate range. These results are in agreement with the Bond Ball Work indices 
obtained 

¶ In one instance where another Main Zone sulphide sample was requested, the result 
indicated that the ore was in the medium category yet the first sample had displayed 
hard properties, an indication of varying lithologies. It will thus be imperative during 
the detailed design of the milling circuit to take into account the likely variations even 
within the same orebody. 

¶ In all cases the Bond Rod Work Indices were surprisingly lower than the Bond Ball 
Work Indices, a phenomenon Orway Mineral Consultants interpreted to imply 
possible presence of sandstone/siltstone type lithologies.  

BBWI BRWI SOFT MEDIUM HARD

Main Zone Oxides 1.3 3.8 2.90 24.70 19.70 0.1 2-375 602.8 0.30 - 64.4

Main Zone Sulphides 8.4 17.3 10.10 7.20 14.10 0.1 - - - - -

Main Zone Sulphides (2
nd

 Sample) 8.9 12.5 - - - - - - - - -

Katsia Oxides 3.8 10.8 4.73 9.80 17.60 0.06 2-375 602.8 0.30 - 64.4

Katsia Sulphides 7.9 16.0 19.00 12.70 12.10 0.08 6-272 43.5 6.2 0.72 30.1

French Camp Sulphides 8.1 12.6 14.00 12.30 7.60 0.06 - - - - -

French Camp Oxides 9.5 15.8 9.90 19.70 19.80 0.31 - - - - -

Bacanga Head Sulphides 9.2 16.8 - - - 0.25 - - - - -

Bacanga Head Oxides 9.6 13.8 - - - 0.17 - - - - -

Baceta Oxides (Levin) - 3.1 - - - - - - - - -

Barbacoa Oxides (Levin) - 5.1 - - - - - - - - -

Axb Dwi ta t10

PHASE 1  RESULTS
Ai

UCS

MPa

PHASE 2 BBWi
Sample ID

BBWI

Composite

BRWI

Composite
UCS

kWh/t metric kWh/t metric SOFT MEDIUM HARD MPa

Main Zone Oxides 1.3 3.8 0.34 2.90 24.70 19.70 0.1 2-375 64.4 9.36 602.8 0.3 64.4

Main Zone Sulphides 8.4 17.3 0.49 10.10 7.20 14.10 0.1 - - - - - - -

Main Zone Sulphides (2
nd

 Sample) 8.9 12.5 0.71 - - - - - - - - - - -

Katsia Oxides 3.8 10.8 0.35 4.73 9.80 17.60 0.06 2-375 64.4 9.36 602.8 0.3 64.4

Katsia Sulphides 7.9 16.0 0.49 19.00 12.70 12.10 0.08 6-272 55.1 0.79 43.5 6.2 0.72 30.1

French Camp Sulphides 8.1 12.6 0.64 14.00 12.30 7.60 0.06 - - - - - - -

French Camp Oxides 9.5 15.8 0.60 9.90 19.70 19.80 0.31 - - - - - - -

Bacanga Head Sulphides 9.2 16.8 0.55 - - - 0.25 - - - - - - -

Bacanga Head Oxides 9.6 13.8 0.70 - - - 0.17 - - - - - - -

Baceta Oxides (Levin) - 3.1 - - - - - - - - - - - -

Barbacoa Oxides (Levin) - 5.1 - - - - - - - - - - - -

Sample ID BRWi:BBWi Ai

BBWI
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¶ The Bond Abrasion results show that the ore is very moderately abrasive and liner 
consumptions are not expected to be high. 
 

1.8.3 Gravity Recoverable Gold  

Batch laboratory tests conducted at Wardell Armstrong International Laboratory during pre-

feasibility study indicated moderate to high gravity recoverable gold (GRG) results. It was 

against this background that caution was taken in the interpretation of GRG results as it is a 

well understood concept that laboratory Knelson recovers gold very efficiently and to higher 

mass pulls than full scale installed gravity centrifugal units, whose actual plant performance 

is expected to be inferior to laboratory determined GRG. Knelson Africa, were commissioned 

to perform GRG tests and simulation of the results using KCMOD*Pro model to predict circuit 

recovery. The concentrates generated using centrifugal unit were subjected to intensive 

cyanidation to assess the leach kinetics of the concentrates and cyanide consumptions. 

Refer to Table 1-10 for a summary of GRG and intensive cyanidation results. 

Table 1-10 Summary of GRG and Intensive Cyanidation Results  

 
 
Generally, all samples exhibited high gravity recoverable gold and high gravity concentrate 

dissolutions. An exception is noted for Katsia sulphide (TDS) due to occlusion of gold in 

arsenopyrite as noted in the SGS mineralogical report. Due to high gravity recoverable gold 

and the subsequent high dissolution efficiencies within a period of 24 hours, a gravity 

recovery stage has therefore been included in the circuit for the Passendro Process Plant. 

1.8.3.1 CIL Extraction 

Cyanidation tests were conducted on gravity middlings and tailings samples with the aim of 

optimising the grind, leach time and cyanide consumptions for each ore body. In addition 

effect of pre-robbing, oxygen and equilibrium tests were also carried out. The results are 

summarised in Table 1-11. 

Gravity Recovery

(GRG)

Gravity Recovery

(Modelled)

Gravity Conc 

Dissolution

Cyanide Consumption

-Gravity

% % % kg/t

Main Zone 62.0% 41.2% 98.6% 2.3

Baceta 46.5% 46.2% 99.1% 43.8

Barbacoa 37.3% 37.1% 99.7% 46.3

Katsia 62.0% 42.3% 99.1% 37.7

Katsia(BIF) 42.1% 41.8% 98.6% 24.7

French 65.5% 65.1% 99.6% 29.9

Bacanga Head 32.8% 32.6% 98.1% 37

Bacanga Head(Addit) 21.6% 21.5% 98.9% 11.1

Main Zone 64.1% 62.0% 98.1% 37.9

French 83.2% 71.1% 99.7% 38.5

Bacanga 77.3% 74.8% 99.4% 34.9

Katsia 69.2% 57.2% 87.2% 37.1

Katsia (BIF) 60.0% 58.1% 96.8% 19.1

Katsia (TDS) 43.2% 41.8% 75.0% 8.7

Katsia (B/F) 58.1% 56.2% 99.3% 14.5

Katsia (SHZ) 69.9% 67.7% 89.9% 15.2

Katsia (TQV) 79.9% 77.3% 98.9% 23.3

Sample ID

Oxides

Sulphides
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Table 1-11 Summary of Leach Optimisation Results  

 
 
Generally for oxides, recoveries were comparable for fine and coarse grinds.  However, with 

the sulphides the recoveries increased with fineness in the grind up to optimum levels of 

approximated 80% - 75µm. As a result 80% - 75µm was selected as the optimum grind.  

Leach kinetics indicated that 16-24 hrs will be sufficient for oxides and 24 hrs for sulphides, 

thus 24 hours was selected as the optimum leach time. 

There was a reduction in cyanide consumption when oxygen was added, as would  be 

expected, the leach kinetics improved, with an increase in dissolution of about 2-3% in 24 

hours, both factors will account for an increase in operating profit during operations. Oxygen 

injection into the CIL facility will therefore be used. Oxygen uptake tests showed that higher 

oxygen consumptions (10-20 g/t/h) were obtained when benchmarked against a typical 

Witwatersrand ore with an oxygen uptake rate of 2-9g/t/h, which is consistent with ores that 

would require oxygen addition.  

Carbon loading kinetics and equilibrium isotherms yielded carbon loadings ranging from 

3,600 to 10,000 g/t before high solution tails are realized. These loadings are considerably 

above normal CIL design levels of about 2,000-3,000 g/t implying that a CIL design for 

Passendro will be able to handle the grades envisaged. 

 

1.8.4 Recovery  

Using the variability results, head grade versus actual and predicted recovery variability 

graphs were generated for the three ore types; oxides, transition and sulphides as shown in 

Figure 1-12, 1-13 and 1-14. 

Recoveries can be predicted to be in line with Whiteôs rule and they were determined to be 

as follows: 

¶ Oxides:    Recovery  =  2.601 ln(Head Grade) + 94.47 

¶ Transition:  Recovery =  1.268 ln(Head Grade) + 93.32 

¶ Sulphides:   Recovery =  1.155 ln(Head Grade) + 94.52 
 

Main Zone Katsia Katsia 
French 

Camp 

Au g/t 2.21 2.16-4.63 1.8-2.8 1.29 - 3.75

Ag g/t 1.13 1.17 7.31 <1

Stotal % 0.04 0.04 0.88 4.46

As ppm 137 606 5 808 123

CIL Dissolution % 98.3% 97.9% 59.1% 96.1%

Grind % -75 um 80% 80% 80% 80%

Leach time hrs 24 24 24 24

Cyanide Consumption kg/t 0.33 0.56 0.33 2.2

CaO Consumption kg/t 1.47 1.33 1.27 0.98

Oxygen Uptake g/t/hr 4.37 10.04 14.07 16.77

OXIDES SULPHIDES

Head Grade

Leach Parameter Unit
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Figure 1-12 Head Grade vs. Predicted Tails Grade & Recovery Graph for Oxides  

 
 

Figure 1-13 Head Grade vs. Predicted Tails  Grade & Recovery Graph for Transition  

 
 

y = 2.601ln(x) + 94.47
R² = 0.324
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Figure 1-14 Head Grade vs. Predicted Tails Grade & Recovery Graph for Sulphides  

 
 

Recovery figures for each ore type that are shown in Table 1-12 below have been deduced 

from actual tests performed under simulated plant conditions, and these appear to correlate 

well with the relationship given above. 

 
Table 1-12 Individual Ore Recoveries and Reagent Consumptions  

 
 

1.8.5 Cyanide Destruction  

The relative effectiveness of ferrous sulphate, sodium metabisulphite, sodium metabisulphite 

plus copper, hydrogen peroxide and alkaline chlorination at removing or destroying soluble 

cyanide forms in the tailings were compared. It was concluded that sodium metabisulphite 

and copper sulphite will give the best results (less than 2 ppm total cyanide). 

y = 1.155ln(x) + 94.52
R² = 0.053

y = 0.022x + 0.029
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Gravity CIL Total Cyanide Lime

Main Zone Oxides 40.6% 54.4% 95.0% 0.34 1.69

Main Zone Transition 44.2% 51.5% 95.7% 0.87 1.34

Main Zone Sulphide 47.8% 48.5% 96.3% 1.02 1.04

French Camp Oxides 43.2% 51.1% 94.3% 0.93 0.56

French Camp Transition 57.1% 38.5% 95.6% 0.98 0.84

French Camp Sulphide 70.9% 25.9% 96.8% 1.03 1.11

Katsia Oxides 34.7% 58.8% 93.5% 0.46 1.46

Katsia Transition 41.0% 49.1% 90.1% 0.74 1.52

Katsia Sulphide 46.9% 40.3% 87.2% 1.02 1.56

Bacanga Head Oxides 17.8% 72.8% 90.6% 0.75 1.80

Bacanga Head Transition 38.0% 55.2% 93.2% 0.89 1.46

Bacanga Head Sulphide 58.4% 37.6% 96.0% 1.03 1.12

Baceta Oxides 30.5% 59.2% 89.7% 0.38 1.28

Barbacao Oxides 24.7% 68.5% 93.2% 0.44 1.99

Nguetepe Oxides 17.0% 73.2% 90.2% 0.75 1.77

Reagent Cons. Kg/tRecovery

Gravity CIL Total Cyanide Lime

Main Zone Oxides 40.6% 54.4% 95.0% 0.34 1.69

Main Zone Transition 44.2% 51.5% 95.7% 0.87 1.34

Main Zone Sulphides 47.8% 48.5% 96.3% 1.02 1.04

French Camp Oxides 43.2% 51.1% 94.3% 0.93 0.56

French Camp Transition 57.1% 38.5% 95.6% 0.98 0.84

French Camp Sulphides 70.9% 25.9% 96.8% 1.03 1.11

Katsia Oxides 34.7% 58.8% 93.5% 0.46 1.46

Katsia Transition 41.0% 49.1% 90.2% 0.74 1.52

Katsia Sulphides 46.9% 40.3% 87.2% 1.02 1.56

Bacanga Head Oxides 17.8% 72.8% 90.6% 0.75 1.80

Bacanga Head Transition 38.0% 55.2% 93.2% 0.89 1.46

Bacanga Head Sulphides 58.4% 37.6% 96.0% 1.03 1.12

Baceta Oxides 30.5% 59.2% 89.8% 0.38 1.28

Barbacoa Oxides 24.7% 68.5% 93.2% 0.44 1.99

Nguetepe Oxides 17.0% 73.2% 90.2% 0.75 1.77

Recovery Reagent Cons. kg/t
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1.8.6 Viscosity  and Rheology  

Oxides displayed significantly higher yield stress and plastic viscosity values compared to 

sulphides for solid mass concentrations ranging from 40 - 70%. Oxides and sulphides will 

behave as pastes at mass solids concentrations larger than 58% and 67% w/w respectively. 

This will be taken into account when designing the milling and classification circuits. 

However both oxides and sulphides showed a non-Newtonian behaviour at 42% solids by 

weight implying that there may not be a major impact on design of pumps, screens and 

mixers under normal operating conditions. 

1.8.7 Settling  

Settling and flocculent screening tests conducted indicated moderate (15 g/t) flocculent 

consumptions for both oxides and sulphides. Sulphides settle easily and can achieve up to 

65% solids by weight at a settling rate of 2.27 t/m2/hr, a phenomenon supported by 

rheological tests. Oxides displayed moderate settling rates, achieving 50% solids by weight 

at a selling rate of 0.98 t/m2/hr). These results can be used to design the tailings thickener if 

there is need to recover water prior to tailings discharge. 

1.8.8 Process Plant and Design Criteria  

The proposed Passendro Process Plant design will be based on well known and established 

Gravity/CIL technology, which consists of crushing, milling, gravity recovery of free gold 

followed by leaching/adsorption of gravity tailings, elution & gold smelting and tailings 

disposal. Services to the process plant will include reagent mixing, storage and distribution, 

water and air supplies.  

The plant will treat either 3.12 million tonnes per annum of oxide ore or about 2.55 million 

tonnes of transition ore or 2.01 million tonnes per annum of sulphide ore if campaigned 

through the plant separately or a combination if required. Both transition and sulphide ores 

will be crushed through a primary jaw crusher and stockpiled while crushing of the soft oxide 

ore will be accomplished with a mineral sizer. In the event of oxide ore is medium to hard, it 

will be treated through the primary jaw crusher. 

Recovery of gold will be through a combination of gravimetric means and direct cyanidation. 

Loaded carbon from CIL will be acid washed prior to elution, followed by re-activation of the 

eluted carbon. The solution from the elution circuit will be subjected to electrowinning, where 

gold will be deposited onto cathodes as sludge. Periodically the sludge will be washed off the 

cathodes and dried. The dried gold sludge will then be smelted to produce gold bullion which 

will be shipped to the refinery. 

A simplified flow sheet of the Passendro Process Plant is shown in Figure 1-15. 
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Figure 1-15 Simplified Flowsheet (Passendro Process Plant)  
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1.8.8.1 Crushing 

There will be two separate crushing stations to treat soft and hard ore. Soft rock has been 

identified to potentially cause material handling problems when processed through a jaw 

crusher. As a result a separate ROM bin, apron feeder and mineral sizer have been allowed 

for to treat this type of ore. The soft ore can at times contain high quantities of clay and 

moisture contents and this configuration is considered prudent. 

The mineral sizer product will be conveyed directly to the SAG mill feed with no stockpiling 

as this might result in rat holing on the stockpile due to presence of excessive amounts of 

fines. 

The balance of the ore being medium and hard rock types will be treated through hard rock 

primary crushing circuit to produce a SAG mill feed of size 100% passing 250mm. A static 

grizzly will be installed above the ROM bin and this will allow for direct tipping or front-end 

loader feeding with no risk of oversize material reporting to the crusher. Due to the hard and 

potentially abrasive nature of the medium and hard ores, an apron feeder will be installed for 

the withdrawal of ore from the ROM bin to a vibrating grizzly feeder to scalp off fines ahead 

of the primary crusher, which (fines) will result in accelerated wear on crusher liners.  

A single stage primary jaw crusher (single toggle) will be designed for the purpose of primary 

crushing as it is easy to operate, maintain and can more easily withstand heavily abrasive 

ores when compared to double toggle jaw crushers. Crushed material will be conveyed to a 

stockpile 24 hour live capacity, conical Stockpile.  

1.8.8.2 Milling & Classification 

An Semi Autogenous and Ball Milling circuit (SAB) will be designed as it will provide the 

flexibility to treat the variable mill feed (soft, medium and hard ores). Ore can be campaigned 

in the mill by ore type or by combining soft rock with medium or hard rock depending on the 

availability of ore types. 

A variable speed drive will be installed on the SAG Mill to cater for variations in the ore 

characteristics during the life of the mine. In instances where soft oxides will only be treated 

the SAG mill will act as a pulper and most of the grinding will take place in the Ball Mill. This 

will have the advantage when dealing with viscosity challenges likely to be encountered  A 

SAG mill bypass conveyor will be allowed for to feed the Ball Mill directly should the need 

arise. 

Classification will be through hydrocyclones. A densifying cyclone cluster will be designed 

from which a cyclone overflow product at 42% solids will be obtained thus removing the need 

for a pre-leach thickener.  

A linear trash screen will be included in the design prior to the leach to remove tramp 

material. 

1.8.8.3 Gravity 

Gravity recoverable gold batch laboratory tests conducted indicated that free gold is available 

in all ore types in significant quantities. In addition intensive cyanidation of the resultant 

gravity concentrates from all ore types, with exception of Katsia sulphide containing a high 

portion of arsenopyrite, showed favourable leach kinetics and extractions. As a result a 

gravity circuit consisting of a centrifugal concentrator, intensive cyanidation reactor and 
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electrowinning circuit will be designed to recover free gold from cyclone underflow. This 

circuit will improve overall gold recovery and reduce residence time in the CIL circuit.  

1.8.8.4 CIL  

Gold dissolution on the milled ROM and gravity tails products will be effected via a CIL 

circuit. The decision to go CIL is based on two factors: 

a. testwork results indicated a potential of pre-robbing in the ore 
b. ease of operation of a CIL circuit. 

 
Cyanidation tests conducted indicate satisfactory gold dissolution within a leaching time of 24 

hrs on gravity middlings and tailings, under normal CIL conditions and elevated oxygen 

levels. The leach circuit will be designed to treat a direct feed from the cyclone overflow at a 

solids concentration of 42%. Tests were conducted at natural oxygen levels and introduction 

of oxygen will potentially reduce cyanide consumption and enhance leach kinetics. Oxygen 

will be sparged (injected) into the feed to CIL and all CIL tanks. Introduction of oxygen 

coupled with pre-leaching ahead of CIL will enhance fast leaching kinetics which will result in 

high carbon loadings in the first CIL tank. A carbon addition of 10 g/l will be sufficient for the 

gold adsorption in the CIL circuit. 

Flow from one CIL tank to another will be through inter-tank launders (washing tanks) and all 

tanks will have a bypass facility to ensure continuity in production during periods when a tank 

is taken offline for maintenance. 

The design of the CIL area will also incorporate a fixed Tower Crane which will be used 

during construction and operating phases. During the operating phase, it will be used to 

facilitate cleaning of the inter-stage screens and general maintenance. 

Results from batch extraction and rheological tests were used as the basis for CIL design. 

The feed density to CIL will be designed at 42% solids to cater for flow through the interstage 

screens especially during times when soft oxide ore is being processed which tends to be 

associated with higher viscosities.  

Loaded carbon from the first CIL tank will be pumped to a screen where the screen oversize 

(washed loaded carbon) will gravitate to the acid wash cone and the undersize (slurry) will 

report to the first CIL. A linear screen will be used for this function as opposed to the 

traditional vibrating screen as this will result in a smaller structure as linear screens are non-

vibratory. 

1.8.8.5 Cyanide Detoxification 

A linear screen will be incorporated into the design to recover any fugitive carbon.  

Batch laboratory tests conducted indicated that cyanide destruction could be effected using 

sodium metabisulphite and copper sulphate as a catalyst in a period of 2 hours, reducing 

WAD cyanide in the final tailings to approximately 50ppm. The cyanide detoxification process 

will thus be designed as two stage agitated reactors into which compressed air will be blown.  

Precaution has been taken to include an additional cyanide detoxification facility which will be 

allowed for at the tailings return water system in the event where there will be more return 

water compared to plant process water requirements. This facility will detoxify cyanide in 

solution to <1ppm total cyanide prior to discharge into the environment. This facility will utilise 

hydrogen peroxide, copper sulphate as a catalyst and HCl for pH control (8-9).  
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1.8.8.6 Acid Wash 

A cold acid wash circuit capable of taking the full 10-tonne batch will be included to remove 

any carbonates that might otherwise foul the carbon. The circuit will be designed to acid 

wash every batch of carbon before it is eluted by circulating a 3% HCl through the carbon in 

the acid wash column. The acid wash cone will be designed with an overflow weir to facilitate 

elutriation of loaded carbon prior to the acid wash step. The elutriation process will remove 

trash from the carbon such as wood chips and plastics which might otherwise interfere with 

the flow through the strainers during elution. 

1.8.8.7 Elution 

Based on the carbon loadings and the amount of gold to be produced per month, the number 

of elutions calculates to 25 per month and a pressure ZADRA elution method was selected to 

strip gold from the loaded carbon in 10 tonne carbon batches. Even when using this method 

for an elution the number of elutions per month is conservative and this will allow for 

increased number of elutions in the event where peaks in the gold grade to the CIL circuit are 

experienced. Heating of the eluant will be achieved through diesel fired thermic oil heaters.  

1.8.8.8 Electrowinning 

Pregnant solution exiting the column will be directed to three electrowinning cells, operating 

in parallel for CIL, via a flash/header tank where gold will be deposited on the cathodes as 

sludge and the barren solution will be circulated back to the elution tank. A dedicated header 

tank and electrowinning cell will be used to recovery gold from gravity pregnant solution. 

Electrowinning will be carried out through sludging cell type electrowinning cells.  

1.8.8.9 Regeneration 

The carbon regeneration facility will be designed to treat the entire eluted carbon batch within 

a period of 20 hours. The regeneration kiln will be diesel fired. 

1.8.8.10 Calcining & Smelting 

Fully loaded cathodes will be periodically removed from the cells, and the gold sludge 

washed off using a high pressure washer and the solution decanted. The gold sludge will be 

calcined (dried) in an electric fired calcination furnace. Two calcine furnaces will be provided; 

one working and one standby. The calcined sludge will then be mixed with fluxes and loaded 

into an induction smelting furnace. During smelting, metal oxides will form slag and once the 

furnace crucible contents are poured into cascading moulds, gold will solidify at the bottom 

while slag separates easily from the gold. The gold bullion bar(s) will be cleaned, assayed, 

labelled and readied for shipping.  

1.8.8.11 Reagents 

Facilities to mix, store and distribute reagents and consumables will be allowed for in the 

design. These reagents and consumables will include grinding media, cyanide, caustic, lime, 

sodium metabisulphite, copper sulphate, hydrogen peroxide, diesel (for plant use only), 

hydrochloric acid and smelting fluxes. The reagent consumptions obtained during bench 

scale laboratory tests were used to estimate the size of the equipment associated with 

mixing, storage and distribution of most of the reagents. As reagents are generally classified 

as a safety risk, safety showers will be incorporated into the design and where there is 

cyanide usage in high concentrations, hydrogen cyanide detectors will be put in place to give 

an early warning in the event of formation of detectable HCN gas. 
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The design of the reagents area will also incorporate a fixed Tower Crane which will be used 

during construction and operating phases. During the operating phase, it will be used to 

facilitate reagents make up such as lime, cyanide, caustic, sodium metabisulfite, copper 

sulphate and general maintenance. 

a. Lime 

Due to the high transport cost associated with lime, it was decided to procure unslaked lime 

whose available CaO content is greater than 90% compared to hydrated lime with an 

available CaO content of 65-67%. The lime circuit will thus be designed to have a lime 

storage silo with a 2 day capacity, a slaking facility and a storage and dosing facility of slaked 

lime whose capacity will be equivalent to 2 days 

b. Cyanide 

Cyanide make up and dosing facilities will be designed by taking into account total cyanide 

usage in CIL, elution and intensive cyanidation and will allow for different make ups per day 

with different storage capacities for the dosing and storage tank when treating oxides, 

transition and fresh ores.  

c. Caustic Soda 

Caustic Soda usage will be on batch basis and thus the make up tank will also be a dosing 

and storage tank. Total caustic usage in the plant (elution, ILR and acid neutralisation) will be 

used to determine the size of the tank assuming, a storage capacity of 6 days. 

d. Sodium Metabisulphite 

The design of the sodium metabisulphite make up and storage facilities will be based on at 

least one make up every four days and four day storage and dosing capacity. 

e. Copper Sulphate 

The design of copper sulphate make up and storage facilities for the cyanide detoxification of 

the plant slurry will be based on at least one make up every four days and four day storage 

and dosing capacity. A separate tank will be used for the make-up and dosing of copper 

sulphate for the cyanide detox of the return water. Make-up for this will be every 8 days.. 

f. Hydrogen Peroxide 

Hydrogen Peroxide will be supplied in 65kg drums and will be located close to the return 

dam. It will be used in the emergency detox facility should the return water dam overflow.  

Dosing will be directly from the drum at 60% strength to the overflow of the return water dam  

g. Hydrochloric Acid 

Design will assume that hydrochloric acid will be delivered in 200 L drums at a strength of 

33% HCl which can be pumped into the acid wash tank using a drum pump. 

h. Plant Diesel 

A facility to store diesel in the plant will be designed by taking into account diesel consumed 

by thermic oil heaters and regeneration kiln.  
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i. Smelting Fluxes 

Smelting fluxes, Borax, Sodium Carbonate, Sodium Nitrate, Silica, Fluorspar and Manganese 

Dioxide, consumptions were estimated by assuming a flux ratio of 58%, 17%, 17%, 5%, 2%, 

1%, to the weight of calcine, respectively. 

j. Grinding Media 

The SAG and ball mill grinding media consumptions were based on OMCôs consumable 
estimate. This translated to 0.106, 0.278, 0.460 kg/t for the SAG mill grinding media 
consumptions for the oxide, transition and sulphide ores respectively. Grinding media 
consumptions for the ball mill worked out to be 0.285, 0.447 and 0.551 kg/t for oxide, 
transition and sulphide ores respectively. 
 

k. Mill Liners 

The SAG and ball mill liner consumptions were based on OMCôs consumable estimate. This 
translated to 0.018, 0.047, 0.077 kg/t for the SAG mill grinding media consumptions for the 
oxide, transition and sulphide ores respectively. Grinding media consumptions for the ball 
mill worked out to be 0.035, 0.055 and 0.068 kg/t for oxide, transition and sulphide ores 
respectively. 
 

l. Jaw Crusher Liners 

Estimated number of liner changes per annum was made using the abrasion indices 
obtained from lab tests and the expected liner life, as given by the supplier for a given 
throughput. 
 

1.8.8.12 Air Services  

Oxygen uptake results obtained through batch tests will be used as the basis for the sizing of 

the Pressure Swing Adsorption (PSA) unit. Air requirements for the detoxification process 

and plant general will be supplied by two screw compressors, one working and one on 

standby. Instruments air requirements for the entire plant will be supplied through use of a 

dedicated small compressor and air drier with provision to tap from the main plant 

compressors should standby facilities be required. The Detox plant will have its own air 

receiver. 

1.8.8.13 Plant Water Services 

 Two pumps, one working and the other standby, will be installed in the raw water storage 

dam to enable pumping of water to the process and raw water ponds located in the plant 

area. These pumps will be sized to cater for the commissioning, dry and wet seasons where 

raw water demands vary significantly.   

The raw water pond located in the plant will be sized for a storage capacity of 24 hours. Raw 

water distribution to various areas of use within the plant will be effected through designated 

pumps such as mill cooling water, gland water, raw water, fire water pumps, etc. 

The process water pond located in the plant will be sized at a storage capacity of 24 hours. 

Process water will be distributed from the process water pond to areas of use through low 

pressure high volume mill process water, high pressure low volume spray water and hosing 

water pumps. 
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1.9 WASTE, TAILI NGS AND WATER MANAGE MENT 

1.9.1 Introduction  

In 2005, AMEC Earth & Environmental (AMEC) was requested to visit the Passendro project 

site to review the concession area and develop pre-feasibly level designs for potential 

Tailings Management Facility (TMF) sites. The pre-feasibility study (finalised during May 

2006) subsequently addressed a series of TMF site options, alternative tailings deposition 

systems, preliminary costs and summarised project recommendations for further study. 

AMEC was subsequently instructed during October 2006 to develop a feasibility design for 

the preferred TMF location together with a design for a potential Water Storage Dam (WSD). 

The feasibility designs for the TMF and WSD accommodate appropriate statutory 

requirements for the Central African Republic, recommendations from the EU Waste 

Management Directive (Directive 2006/21/EC), Best Available Techniques (BAT) for the 

management of tailings, the Equator Principles, and operator requirements with respect to 

the safe, efficient and environmentally acceptable storage of the mine waste products. 

1.9.2 Site Selection  

Twelve potential TMF valley sites were identified and individually appraised to confirm the 

optimum location. The 2005 selection process confirmed that the optimum locations for the 

TMF and WSD, with respect to minimum environmental impact, land use, location, proximity 

to future mine infrastructure and economics, are located within the Baceta River eastern 

catchment area, west of the mineralised zone, adjacent to French Camp, south of the 

proposed process plant site (Figure 1-16). 

Figure 1-16 Optimum TMF and WSD Sites  
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1.9.3 Tailings Delivery Options  

The tailings product to be produced by the process plant will be in the form of a sandy silt 

residue (Figure 1-17), comprising some 70% silt discharged in the form of a slurry with 

between 39% and 41% solids by weight.  

Figure 1-17 Passendro Tailings Sample PSD 

 
 
Three tailings delivery and deposition methods have been considered and are: 

Filter Cake:  The tailings product is passed through additional thickeners and/or a pressure 

belt filter system to dewater the total product to its optimum moisture content. The caked 

tailings are then delivered to the deposition area by either articulated truck or a dedicated 

overland conveyor system, for controlled deposition. As the Passendro project has a positive 

water balance, the recovery of a high percentage of process solutions from the tailings at the 

process plant is not required for water conservation. Consequently, analysis of the 

environmental advantages and disadvantages against operational costs, suggests that the 

development of a filter cake system is not the optimum solution for the project. 

Paste/Thickened Tailings:  The tailings product is discharged via additional thickeners to 

reduce the pulp density to at least 70% solids by weight. They are then delivered to the 

depository using positive displacement pumps, either for co-disposal with stripped 

overburden, or discharged from a series of open-end discharge points to form a natural 

cone-shaped depository. Analysis of environmental advantages and disadvantages against 

operational costs, together with the paucity of suitable sites and potential problems in 

controlling moisture contents following discharge during high rainfall events, suggested that 

the development of a paste delivery system is not the optimum solution for the project. 
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Slurry Tailings: This consists of discharge of the unthickened total tailings product at the 

process plant pulp density and delivery via a centrifugal pumping system to the TMF for sub-

aerial deposition. Three alternative discharge options, comprising open end discharge pipes, 

hydrocyclones and spigotting, have been appraised with respect to environmental 

management and operational costs.  

The analysis suggests that the most appropriate method for the delivery of tailings to the 

TMF is via a slurry transport system and a series of spigots. 

1.9.4 Design Basis  Storage Requirement  

The Passendro project is based on a number of discrete ore bodies known as Main Zone, 

French Camp, Katsia, Bacanga Head, Baceta, Barbacoa and Nguetepe prospects. To exploit 

the disseminated oxide ore and epithermal vein-style mineralisation, a series of open pits (up 

to 120 m deep) are proposed. The majority of the ore will be won from the Main Zone and 

Katsia open pits, potentially blended with ore from other pits and treated using a conventional 

gravity and Carbon in Leach (CIL) process. The feasibility design of the TMF has been based 

on process design parameters as advised by SENET during 2007, and as summarised on 

the proposed Run of Mine Excavation Schedule (Table 1-13) prepared by SRK. 

Table 1-13 Run of Mine Excavation Schedule   

 

For the purposes of this feasibility study AMEC has assumed that the maximum ore 

production will be 3 Mtpa up to a tonnage of 24 Mt, for an initial project life of 8 years. 

The sequential embankment crest elevations required to safely retain the tailings have been 

determined from the depth capacity curve for the storage basin. The analysis confirms that 

for the retention of 24 Mt of tailings, its associated supernatant pond and the catchment 

runoff volume from a probable maximum flood (PMF) event, the crest elevation for the pre-

deposition starter embankment will be 406 m RL, with a final elevation of 419 m RL. A 22 m 

high (max.) embankment will ultimately be developed (see Table 1-14). 

ORE (t) Pre Yr 1 Yr 2 Yr 3 Yr 4 Yr 5 Yr 6 Yr 7 Yr 8 Yr 9 PIT

Main Zone 1 0 0 0 0 0 0 0 434 406 0 840

Main Zone 2 0 0 0 0 0 0 907 1 880 1 883 603 5 273

Main Zone 3 0 0 524 686 2 346 1 459 408 0 0 0 5 424

Main Zone 4 215 784 0 0 0 0 0 0 0 0 999

Main Zone 5 0 0 0 0 0 0 0 198 0 0 198

Main Zone 6 0 0 0 0 0 0 328 0 0 0 328

Katsia 1 109 984 519 453 0 0 0 0 0 0 2 065

Katsia 2 0 0 0 552 133 0 0 0 0 0 685

Katsia 3 0 0 0 0 428 626 482 0 0 0 1 536

Barbacoa 0 0 0 0 0 309 0 0 0 0 309

Bacanga Head 0 254 597 521 87 0 0 0 0 0 1 460

French Camp 325 829 1 192 546 0 0 0 0 0 0 2 892

Baceta 0 0 0 0 0 198 607 0 0 0 805

Nguetepe 0 0 0 0 0 0 0 401 249 49 699

TOTAL 649 2 850 2 833 2 757 2 994 2 592 2 732 2 912 2 538 651 23 510.5

Oxide 100% 93% 73% 55% 77% 42% 66% 96% 27% 7% 67%

Transitional 0% 4% 3% 25% 22% 54% 24% 4% 46% 0% 21%

Fresh 0% 2% 24% 20% 1% 5% 10% 0% 27% 93% 13%
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Table 1-14 TMF Staged Construction  

Construction Year(1) 
Crest(2) Elevation 
(m RL) 

Embankment 
Height (m) 

Tailings 
Tonnage (Mt) 

TMF Volume(3)
 

(Mm
3
) 

Pre-deposition (0) 406.0 9.0 3.0 2.1(4) 

Phase 2 (1) 409.0 12.0 6.0 4.3 

Phase 3 (2) 411.0 14.0 9.0 6.4 

Phase 4 (3) 413.0 16.0 12.0 8.6 

Phase 5 (4) 415.0 18.0 15.0 10.7 

Phase 6 (5) 416.5 19.5 18.0 12.8 

Phase 7 (6) 418.0 21.0 21.0 15.0 

Phase 8 (7) 419.0 22.0 24.0 17.1 

(1)
 
Year designates the production year during which the staged embankment raise should be completed. 

(2)
 
Assumes 2.0 m minimum freeboard between supernatant pond and crest of embankment 

(3)
 
Calculations based on a sloped beach profile and supernatant volume. 

(4)
 
Assumes first deposition in TMF at  the end of the dry season in April 

 

1.9.4.1 Tailings Deposition Characteristics 

Calculations have been undertaken to estimate the actual potential for the tailings to fail 

during a seismic event. The analysis indicates that for drained sub-aerial tailings deposition, 

the tailings will not be prone to liquefaction and are therefore unlikely to fail under earthquake 

loading. 

A preliminary review of the modelled tailings geochemical results in association with the run 

of mine excavation schedule (Table 1-13), suggests that during Production Year 2 there will 

be potential for acid generation, as 27% of fresh tailings will comprise sulphides.    This figure 

reduces to 12% in Year 3 and for the next four years is forecast to average just 4%.  

However, the figure is 44% in Year 8 (Reference the milling schedule), which will create 

potential for acid generation.  It is recommended that, if practicable, the sulphide tailings are 

encapsulated by oxide tailings to form an anaerobic condition and thus reduce the potential 

for ARD. 

1.9.5 Tailings Management and Disposal  

A pumped slurry transportation system with a spigot distribution arrangement is the best 

solution for optimal management of the Passendro tailings (Figure 1-18). 
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Figure 1-18 Typical Spigot Detail  

 
 
Tailings will be slurried within the process plant and pumped to the TMF via a dedicated 

450 mm diameter HDPE pipeline. At the main embankment, the tailings will then be 

sequentially sub-aerially discharged onto the upstream beach from a series of spigots, which 

shall be opened and closed to allow for the formation of 100 mm thick layers. These will be 

allowed to desiccate and consolidate prior to placement of the next layer. This tailings 

disposal strategy ensures effective material deposition, maintenance of a sufficient freeboard 

to accommodate extreme flood storage requirements, and ensures that the interim and final 

location of the supernatant pond is efficiently controlled. This sequential deposition strategy 

also mitigates against potential wind borne particulate emissions from the exposed tailings 

beach, which could be an environmental concern during operation of the facility. 

In addition to spigotting of tailings from the main embankment, tailings will also be 

discharged from the western environs of French Camp open pit, to confine the supernatant 

pond within the middle of the TMF, remote from the future open pit works. 

1.9.6 Seismic Design  

Due to the lack of evidence of active faults within 10 km of the site, the seismic risk to the 

Passendro TMF and WSD is classified as low. The seismic design parameters have 

consequently been defined with reference to International Commission on Large Dams 

(ICOLD) Bulletin 98 (1995), Tailings Dams and Seismicity, with supplementary information 

from ICOLD Bulletins 46 (1983) and 72 (1989) which deal with Seismicity and Dam design. 

Incremental embankment raises will consequently be constructed, initially using the 

downstream method of construction (when the rate of rise is high), and then by the upstream 

method of construction (Figure 1-19). 
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Figure 1-19 TMF Embankment Cross Section  
 

 

The embankment section will include filter drains, which will be designed to effectively 

manage drainage from the deposited tailings and from within the embankment, lowering the 

internal phreatic surface and enhancing the stability of the embankment. A typical 

arrangement for the upstream and starter embankment drains is illustrated on Figure 1-20. 

Figure 1-20 TMF Upstream Underdrainage System  

 
 
To ensure the ongoing safety and design validation of the facility, instrumentation will be 

incorporated into the embankment cross-section to monitor performance of the structure with 

respect to its vertical and horizontal movement and elevation of the internal phreatic surface.  

The TMF will be sequentially raised each year to safely accommodate the total tailings 

product. The typical arrangement for the first year is illustrated in Figure 1-21. Operational 

flexibility and future expansion potential has consequently been included in the TMF 

feasibility design.  

1.9.7 General Arrangement  

The TMF is located immediately to the west of the French Camp open pit, to the south east 

of the process plant (Figure 1-21), on a minor stream tributary which reports to the Baceta 

River. The site comprises a 600 m long natural amphitheatre valley which rises from 

397 mRL at the centreline of the proposed TMF, to an elevation of 404 mRL at the stream 

invert within the eastern environs of the valley. The eastern and south eastern slopes then 












































































































































