BUSITEMA
@ pN“l\K/ERSlTY

FACULTY OF ENGINEERING
DEPARTMENT OF MINING AND WATER RESOURCES ENGINEERING
ORE RESERVE ESTIMATION

CASE STUDY AREA: AFRICAN PANTHER RESOURCES UGANDA KIKAGATI TINE
MINE

BY
RICHARD KIDEGA

BU/UP/2013/211

SUPERVISORS:
MAIN SUPERVISOR: MR. NASASIRA HILARY

CO SUPERVISOR: MISS NANGENDO JACQUELINE

A final project report submitted to the Department of Mining and Water Resources
Engineering in Partial Fulfillment of the Requirement for the Award of a Bachelor of Science
Degree in Mining Engineering.

May, 2017




BUSITEMA
UNIVERSITY

ABSTRACT]

The feasibility and pronouncement to invest in the mining industry comes with all forms of
challenges that will have to be managed with care. Chiefly because, it involves huge capital
disbursement and the associated risks are very high.

The valuation process of the commercial viability of the ore deposit consists of two major
components; the estimation of the quantity (including quality) of the commodity and the decision

as to whether or not to mine (or invest).

This study estimated the tin ore reserve using triangulation method. These involved the valuation
of the average grade, tonnage, areal extends of the deposit, the stratigraphic column characteristic
of the deposit and the approval based on the exploration work done by the company.

The decision to do detailed exploration or to abandon the mine was made with the help of the
estimated ore reserve parameters, taking into consideration the prevailing cutoff grade for

cassiterite,

The results indicate that, the average grade is 0.033% cassiterite which is below the cutoff grade
of 0.5% cassiterite, therefore it’s recommended that the company do detailed exploration and if
the exploration results is still no sustainable, the mine is to be abandoned.
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CHAPTER ONE: INTRODUCTION

1.0 Introduction

This chapter comprises of the background of the study, problem statement, objectives of the study,
justification and the scope.

1.1 Background

Ore reserve estimation has a crucial importance for the evaluation and exploitation of mineral
deposit. Reserve estimation is based on the results of exploration, such as drill holes and
exploratory drift located in grid. Several variables concerning exploration works are proposed as
representation for mineralization and for mineralization intensity and for calculating reserve.
These variables generally include the ore thickness in the exploration works and the grade over
this thickness (Erarslan, 2008).

Since reserve estimate is the primary input in to any financial analysis and feasibility of a mining
project but significant effort is often expanded on capital and operating cost estimation, commodity
price forecast, and choice of discount rate while uncertainty in the primary input, the reserve is
completely overlook the significance of uncertainty in the reserve estimate is highlighted by
(Group de Reflexion, 2008) Who reported that, among small mining companies in South Africa
during the 1980s, 70% failed mainly because of over estimation of the ore reserve tonnage and

grade.

(Goodman and Co., 1995) Error constructed a summary of North America mines failures listing
40 mines that were then running at only 25% of the capital invested in them. On the basis of
feasibility study or investment analysis, the reserve on which the capital investment decision was
made can only be assumed to be far greater than the actual achieved by mining.

African panther resources Uganda is a tin mining company currently carrying out mining and
exploration in Kikagati tine mine, located in Isingiro District. The reserve for the tin deposit is
inappropriately appraised and this therefore needs for rectification. This is not due to the used the
wrong method but because the estimation was over looked.

1]
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Practicality of mining and/or processing are important considerations in the estimation of a mineral
reserve. Careful selection of the mining equipment selected for appropriate deposit is based on the
reserve estimated. Inappropriate mining method and equipment selection have an effect on both
dilution and extraction.

The key objective of mineral reserve estimation is the successful extraction and delivery of mineral
resource for processing at the grade estimated. Due consideration should be given to the problem
associated with selective mining where the cut-off grade is set high selective to the average grade
of the mineral.

Therefore, this study estimates the geological interpretation, mineral inventory and also
encompasses the modeling of the deposit which helps in decision making as to where to develop
the mine for extraction, further detailed exploration or whether to abandon.

1.2 Problem Statement

African panther resources is tin mining company which has continuously been extracting ore
below the cutoff grade. This is making the company to suffer expenses which is not generating
profit. This has also cost slow production.

Poor quantification of the ore reserve (over estimation) could be the cause therefore there is need
to estimate the reserve and recommend if the company can abandon the mine or invest in more

detailed exploration to appraise the deposit with more level of confidence.

1.3 Objectives

Ore reserve estimation to ascertain the economic viability of the mine.

(i) To carry out the geological interpretation.
(ii) To determine the block model.

(iii)To develop the 3D model for the deposit.

2|



BUSITEMA

-
E§ UNIVERSITY

Surface mining at Kikagati is only directed to recovery of eluvial tin ore form a shallow depth,
therefore the company’s consideration to properly estimate the reserves putting concerns on the
mineral inventory would make the mining more feasible. This will;

I. Improve on the mining efficiency like productivity, dilution control, ore losses and

recovery.
II. Reduce operation cost like cost due to extracting grade inferior to cutoff grade.

III. It determines whether to abandon the project, invest in more detailed exploration or move
to the next stage of the life of the mine to develop and prepare for mining.

IV. In the event of positive results from this estimate, the suitable mining method is obtained
to extract the cassiterite at the lowest possible cost.

The estimation of the reserve will help to determine the feasibility of the project, and with the level

of confidence, it will determines whether to invest in more detailed exploration or abandon the

mine.

In a case of positive results from the estimation of the reserves, it will help to select the best mining
method for the deposit and this will reduce ore losses and dilution.

The estimation of the tin reserve will improve on productivity and efficiency of the mining

operations and hence making the project more profitable.

It involves the designing the 3D model of the reserves.

Limited to ore reserve estimation of the tin deposit, the resource is presumed to be estimated by
the company during their feasibility study and therefore, this study does no estimate the tine
mineral resource. The cutoff grade is based on the current cutoff grade established by the company
therefore there is no calculation of cutoff grade.

31
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CHAPTER TWO: LITERATURE REVIEW

Introduction

This chapter deals with geological control of mineral inventory, continuity, statistical concept in
mineral inventory, data and quality, exploration data evaluation, reserves estimation and tonnages

curves

N

Mineralization: for the purpose of this document, means “material of interest. Mineral Resource
and Mineral reserves are economic subset of such mineralization (43-101, n.d.)

Quality Assurance/Quality Con troll (QA/QC): For the purpose of this document, QA means
“all of those planned or systematic actions necessary to provide adequate confidence in the data
collection and estimation process” and QC means “the system and mechanisms put in place to
provide the QA”. (43-101, n.d.)

Mineral Resource: is a concentration or occurrence of natural, solid, inorganic, or fossilized
organic material in or on the earth’s crust in such form and quality and of such grade or quality
that it has reasonable prospects for economic extraction. (43-101, n.d.)

Mineral Reserve is the economically mineable part of a measured part of a Measured or Indicated
A mineral Reserve includes diluting materials and allowances for losses that may occur when the
material in mined. (43-101, n.d.)

Estimate: for the purpose of this document means: “to approximate the value, worth, or the
significance, to determine the size, extent, or nature of the deposit” (43-101, n.d.)

Preliminary Feasibility Study is a comprehensive study of the viability of a mineral project that
has advanced to the stage where the mining method, in the case of underground mining ,or the
open pit configuration, in the case of an open pit, has been established and which, if an effective
method of mineral processing has been determined includes a financial analysis based on
reasonable assumptions of technical, engineering, operating, and economic factors and evaluation
of other relevant factors which (43-101, n.d.).

4|
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APPENDICES
SAMPLE Elevation(m) O/B(thickness) Ore(thickness) Ore Raw
PIT ID weight(g) weight(kg)
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