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ABSTRACT 

This report comprises the knowledge and experienced gained and experienced from 

HALLELUYA QUARRY-GRANTE COMPANY AND GENERAL CONTRACTOR site 

where my SIWES programme has been carried out and took me four months (16 

weeks). I participated in various operations during my stay at the aforementioned 

quarry at Agbe-ola, Oro, Kwara State which includes overburden removal, drilling, 

blasting, processing and loading. 
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CHAPTER ONE 

INTRODUCTION 

1.0  DEFINITION OF SIWES 

Student Industrial Work Experience Scheme (SIWES) is an industrial training 

programme which established by the Federal Government of Nigeria in 1974 

compulsory it for all/every student studying sciences and socio science course at all 

Nigeria tertiary institution with respect to each area of specialization. 

1.1 AIMS 

The aim of the training is as follows: 

 To enable the student to familiar with modern technology. 

 To train student in order to be self-discipline, self-motivated, problem solving 

mind and mindly oriented. 

 To know the importance of course studying and it’s relevant. 

1.2 OBJECTIVES 

The objective of the training is as follows; 

 It encourage student to be self-reliance and plan properly for his/her future in 

respect to his/her area of specialization. 

 It create job opportunities and reduce unemployment in the society. 

 It elaborate the importance of fieldwork to the student. 
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1.3 THE ESTABLISHMENT SCOPE 

HALLELUYA QUARRY is a private company that has its quarry site at 

Agbe-ola, Oro Kwara State. 

The administrative office is located at off Ilorin/Ajase Ipo Road, Agbe-ola 

Oro, Kwara State. 

The geographical structure of Oro town was naturally blessed with marble in 

massive since years ago, the company also started its operation couples years ago 

and specialized its production in marble basically the dolomite types which are used 

for different purpose such as industrial and domestic uses. 

The industrial uses includes building purpose, construction of roads, 

production of detergent etc. 
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1.4 ORGANIZATION CHART 
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CHAPTER TWO 

2.0 QUARRYING  

This is a branch of surface mining that deals with the excavation, exploration, 

extraction and processing of blasted rock for certain purpose either industrial or 

domestic purpose. 

It’s cycle of operation involves stripping of overburden and its ratio to 

minerals, excavation, drilling, blasting, loading milling which are all practically 

undergone at HALLELUYA QUARRY which specialized on excavation, drilling, 

blasting processing and marketing of dolomite marble. 

As mine based company, marble aggregate make it more advantageous for 

commercial industries and ideal place for industrial training students. 

2.1 QUARRYING OPERATION 

These are the work carried out at site where solid minerals/rock are being dug 

out and broken into lumps and pebbles. The following are the operations that 

normally take place in quarry for its perfection 

2.1.1 LAND CLEARING (SITE PREPARATION) 

This is the clearing of land or a quarry site in order to ease the quarry operation 

if necessary. 
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It can be done or carried out manually with the use of simple tools like, 

diggers, shovel, head pan, hoe etc or mechanically which require the use of complex 

machine like bulldozer, dragline etc. 

2.1.2 OVERBURDEN REMOVAL 

This is the process whereby the top soil is removed to establish the surface of 

deposited rock for drilling, it is a compulsory operation and usually done manually 

with the use of simple tools like digger, hoe and head pan etc 

SHOVEL:- This is a tools used in lifting and moving of bulk materials such as soil, 

gravel, ore etc Shovel is extensively used commonly in agriculture, construction. 

 

 

 

 

 

 

 

 

 

  

Fig. 1: Shovel 
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HOE:- A hoe is an ancient and versatile tools with a flat blade attached 

approximately at right angle to a long handle used to move small amount of soil. 

 

 

 

 

 

 

 

 

 

 

 

2.3 MINES EQUIPMENT’S AND MACHINES 

Utilized equipment and machine in mines play an important role in the 

exploitation and excavation of rocks materials. They are referred to as the heartbeat 

of production because they facilitate a sustainable production development though 

some of these equipment’s and machines perform dual or multiple purpose yet the 

individually formation cannot be underestimated, hence, the possession of their 

varieties. 

Fig. 2: Hoe 
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In solid mineral index, rock material are processed with the aid of crude 

implements and hired some when required in order to facilitate their daily production 

activities. These machine are: 

1. Air compressor 

2. Jack hammer 

3. Dumper 

4. Trailer 

Air Compressor:- This is an air generating plant, it is design to convert atmospheric 

air to pressurized air, it consist of power system either diesel supplies engine or 

electrical motor engine. It is either mobile or stationary and has different types of 

models. 

USES: It is basically used to power the jackhammer, also to blow out dust produced 

while drilling pre-blasting activities which is termed as flushing. 

  

 

 

 

 

 

 Fig. 3: Compressor 
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DUMPER: This is refer to as four wheel drive. It is made of heavy weight metals 

that consist of diesel engine. It is an automatic transmission and hydraulic system 

for and implementation of different operations. It has a loading bucket at the rear 

end which is used to load lumps from the quarry to the milling plant (Hammer mill). 
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Fig. 4: Dumper 
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JACK HAMMER:- Is a pneumatic or electrochemical tool that combines a hammer 

directly with a chisel. Hand-held jack hammers are typically powered by compressed 

air, they are usually used to break up rock pavement, and concrete. 

 

 

 

 

 

 

 

TRAILER:- This an unpowered wheeled vehicle, not a caravan or camper, that is 

powered behind, another, and used to carry equipment, materials and finished  

product from place to place. 

 

 

 

 

 

  

Fig. 5: Jack Hammer 

Fig. 6: Trailer 
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2.4 DRILLING 

Drilling is the process of boring of holes with the use of drilling equipment 

called Jack Hammer and Compressor. It is the first unit of operation in the 

exploitation of mineral. Jack Hammer is a machine which creates holes in the ground 

with the use of a milling bit that is attached to the drilling rod which is in turn 

attached to the Jack Hammer. 

TYPES OF DRILLING METHOD 

1. ROTARY DRILLING 

In rotary drilling, the drilling tools rotate along the same angle to which the 

impacted energy supplied the bit. 

2. PERCUSSIVE DRILLING 

This method of drilling strikes directly on the rock at the designated point 

along its face by percussive method and breaks the rocks. 

3. ROTARY – PERCUSSIVE 

The predominant method on this part is the rotary. It should be noted that 

drilling of this types takes 75% rotary and 25% percussive. 

4. PERCUSSIVE – ROTARY 

The drilling of this type takes 75% percussive while the remaining 25% is for 

the rotary. 
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2.5 DRILLING EQUIPMENT 

1. Air Compressor 

2. Drilling Rod 

3. Drilling Bit 

4. Jack Hammer 

5. Drilling Rig 

6. Man Power 

DRILLING ROD: Is a tool steel round stock with a tight tolerance diameter. It is 

usually 30mm – 40mm which is used in drilling operation. 

 

DRILLING BIT: Drilling bit are cutting tools used to create cylindrical holes, 

almost always of circular cross-section. Drill bits come in many sizes and have many 

uses. Bits are held in a tool called a drill, which rotates and them and provides torque 

and axial force to create the hole. 

 

 

 

Fig. 7: Drilling Rod 

Fig. 8: Drilling Bit 
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2.6 SAFETY PRECAUTION TO BE TAKING IN DRILLING 

 Consider the different in depth of the hole 

 Ensure equal holes spacing 

 Employ the same drilling bit through 

 Avoid misalignment of holes 

 Avoid hole blocking 

 Avoid using blunt bit 

2.7 NECESSARY PROCESS IN BLASTING 

 Drawing of blasting plan 

 Selection of blasting material 

 Preparation of an to (Ammonium nitrate + diesel acid) 

 Arrangement of blasting materials 

 Priming  

 Charging  

 Stemming 

 Connection 

 Testing of the cabin current (in electrical mode) 

 Extension of blasting wire and exploration which must place against the face 

direction. 

 



14 

 

2.8 CHARGING A DRILL HOLE 

Charging of the drilled hole is the process by which detonating cord, explosive 

(ammonium) and mud or chipping are both drop one after the other into the drilled 

hole for the handful of ammonium nitrate mixed with fuel oil known as AMFO will 

be use in charge 2.5ft of drilled hole. 

The detonating cord must be first lowered into the hole and you must sure that 

it touch the bottom of the hole then the explosive and ammonium nitrate are then 

drop on top of the detonating cord then stemming stick is use to press or stem it 

down to make sure that it is very tight and firm so that when draw it will not draw 

out of the hole, so cover with sand or chipping gradually and use stemming stick, 

to press or stem it down, it understood that during stemming, stemming stick is 

used, a care must take during stemming to avoid cutting of detonating cord, if cut it 

may cause misfiring. 
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2.9 CHARGING A HOLE THAT IS LODGED WITH WATER 

Charge with explosive and not only AMFO, the amount of explosive to be use 

depends on the number of feet of the bole. 

e.g 

1ft = 2¼ explosive 

2ft or 3ft = ½ explosive 

4ft and above = 1 explosive 

Blasting Accessories 

Detonating cord 

Ammonium nitrate 

Diesel 

Safety fuse 

Detonator (plane cap) 

Explosive 

Detonating Cord 

Another name for this is (cortex): this is a flexible cord containing a central 

cord of high explosive use to detonate other explosive. It is capable of burning and 

it is made in such a way that it cannot be soak by water, it is water resistance. 

The detonating cord has to reach the bottom and must be shortly long outside 

for the connection. 
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2.10 EXPLOSIVE 

Explosive are chemical compound or mechanical mixtures of solid or liquid 

minerals that are capable of rapid and violent decomposition under the effect of 

external impulse such as heat, fire, etc and thereby producing a great release of 

energy. 

TYPES  

Explosive can be grouped into two types which are mentioned below: 

 High explosive: e.g glycerine, dynamite, gelatin, rock booster etc 

 Low explosive: e.g ammonium nitrate (AN) in addition to full oil (Fo) 

Blasting agent (ANFO) at an aggregate proportion in ratio 96:4 i.e 25kg of 

ammonium nitrate require 1.8 litre of diesel oil. 

USED 

Explosive are used for the following operation: 

 For blasting and demolition 

 Also as propellant 

Therefore, generally explosive are used in the following areas: 

A. In open pit mines 

B. Exploration for oil and gas deposit 

C. Used for war purpose 

D. For construction of electric dams and irrigation dams 
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EFFECT 

During blasting the energy released by the detonation of explosive produces 

fire basic effects: 

i. Rock fragmentation 

ii. Rock displacement 

iii. Ground vibration 

iv. Air blast 

v. Dust/fumes/nauseous gas 

Safety Fused 

This is a flexible cord containing internal burning medium by which fire or 

flame is convey at continuous and relatively uniform rate to the point of ignition to 

the point of use. 

Detonator 

The detonator is the one capable of detonating cord as soon as the safety fuse 

has been fired, it moves to the detonator, which detonates the detonating cord and 

the explosive rapidly. 

Stemming 

This is the process by which the holes are filled with mud or chipping and 

stem with the aid of stemming stick after the detonating cord and explosive has been 



18 

 

inserted to ensure firm and tight. The stemming is done so that the pressure will 

move from high to low pressure. 

2.11 CONNECTION AND BLASTING 

After charging of holes each hole will be connected tightly with a long 

detonating cord to transfer fire to all the holes. The detonator and safety fuse that 

has been dip to the plain cap and dip together will be couple with wire to the 

detonating cord at a suitable area. 

Types of Connection 

- Parallel connection 

- Series connection 

- Parallel in series connection 

- Series in parallel connection 

Precaution 

Precaution to be taking for life safety during connection and the blasting 

operation are: 

1. Confirm the rate of time at which the safety fuse burns compare with the 

distance before firing. 

2. Proper connection to avoid misfired 

3. Do away with any hot materials during connection 
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4. The burden and spacing must be properly positioned to the strength of the 

explosive which must be proportional to resistance power of rock. 

5. Primary blasting must carried out before proceeding to secondary blasting. 

6. Proper announcement is compulsory before blasting. 

7. Follow the blasting distance to avoid been reach by the fly blasted rock i.e 

100m – 150m away from the pit or area were blasting operation is going 

on. 

8. After blasting, allow the dust (poisonous gases) to diffuse or dissipate 

before moving close to the area. 

9. Low explosive is required for secondary blasting. 

Forms of Blasting 

- Primary Blasting: this is the type of blasting that firstly takes place on the 

parent marble rock or any other parent rocks. 

- Secondary Blasting: this is type of blasting that is performs on huge boulders 

that are too big for haulage. 

 Types of blasting 

i. Electric Blasting 

ii. Fire blasting 

 

2.12 FACTORS AFFECTING MINING SITE IN ORO 
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- Location of the site: all these sites are located very far in the sub. 

- Transportation: because of the location the haulage roads are also poor 

therefore there is no easy transportation. 

- Financial Problems: the sites in the area are fairly financed, machine work 

are always done manually. 

- Machine: there is no enough machine, for instance one air compressor is used 

by two or three company. 

- Government Interference: there is no government interface which cause 

unqualified miners to blast without acquiring blasting license and blasting 

officer which may be harmful to the environment they may use expire blasting 

accessories. 

- Mining Method: the mining method use is not encouraging because of the 

financial problem, machine work are done by man. 

- Too much overburden: the thickness of overburden is too much, the crops 

are only tap the minerals with much distance between them which lead to 

waste of blasting minerals e.g cortex. 
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CHAPTER THREE 

3.0 MILLING OPERATION 

Milling is the process of reducing the size of solid bodies by breaking them 

with the aid of external forces as a result of which internal adhesional forces joining 

the separate particles of the solid body are overcome and new particles are exposed. 

Also mining can be categorized into the same stage as crushing since is the 

mechanical stage in the process of comminution. 

It is generally a dry operation and is usually performed in two stages of 

primary and secondary milling stages. The pebbles of run off time ore can be as large 

as 1.5mm across these are reduce in primary milling stage. 

While the secondary milling is done as a result of production of chips which 

are of different aggregate. Examples are of production of dust, trowel, sharp, smooth, 

fine smooth. 

Pre-milling Operation 

Immediately the boulders/hand ores are blasted, they are ready to undergo 

communition, but they have to pass through loading and haulage. 

Loading/haulaging are done at quarry site after a successive primary and 

secondary blasting, the available labourers (packer) load the pebbles into the 

awaiting dumper (tipper). The dumper are used as substitute to load all the pebbles 

into the milling plant (hammer mill) for adequate processing operation. 
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3.1 STAGES INVOLVE IN PROCESSING OF A ROCK – DOLOMITE 

MARBLE AS A CASE STUDY 

1. SHAKING: is the process done to separate the undersize from the oversize, 

with the aid of a screen shaker, with the feed at one end and the undersize product 

passing through the aperture of the sieve, and the oversize coming out at the other 

end. 

2. MILLING: Is the process of size reduction of solid bodies, with the aid of 

external force, either by compression or by impact against hard rigid surface, which 

is done by a secondary crusher e.g hammer mill consisting of hammers for creating 

impact on the rock pebbles, producing to the size from the aperture. 

3. SCALING: It is done with the aid of a measuring scale, with the sole aim of 

grading the sizes of the finished product into kilograms, into sizes of 30kg and 50kg 

respectively. 

4. SEWING: This is the threading or closing up of the loose end of the sack bag, 

to avoid wastage of the finished product. 

5. BAGGING: Is the grading of discharge from the shaker according to their 

sizes into sack-bags with sizes ranging from, 0.1mm – 0.5mm, 0.5mm – 1mm, 1mm 

– 10mm, and 10mm – 20mm. 
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6. PALLETING:- This is the orderly arrangement of the finished product on a 

pallet, either accordingly to the size of the bagged product in kilograms or according 

the grade of the product itself, before transportation for further use. 
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CHAPTER FOUR 

4.0 DOLOMITE MARBLE 

Dolomite marbles are usually predominantly white or greenish white, 

sometimes with yellowish or brownish Mgca (CO3)2. 

Calcium carbonates are usually the finish production of dolomite. It is one of 

minerals that form rock. It is a widely distributed industrial mineral on earth. Large 

deposit of marble occurred at Jakura in Kogi State, Igbeti in Oyo State, Okpella, 

North of Auchi, Edo State and North part of Sokoto. Nigeria marble is locally used 

for structural decoration, main producer being Jakura marble industry. Limestone 

and marble especially the magnesium varieties. 

It can also be used as fertilizers for magnesia-deficient soils such marble occur 

at Igbeti, Elebu, Itobu and Burun. Dolomite itself is used mainly for refractory 

linings, an important process for iron and steel industry. 

Dolomite are economic importance to man by virtue of its physical versatility, 

its mineralogical and chemical properties recommend it for numerous usages. 

Marble can be produced in blocks of various sizes these block are subjected 

to polishing. This will definitely assist in their exploitation disability. 
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4.1 Uses of Dolomite Marble 

- It is used as building stone 

- It is used as refractory and fluxes in metallurgy and in the chemical, plants, 

cosmetics and other industries. 

- It is used in extraction of iron ore. 

- It is used for the production of dining table, centre table, bed-side stool. 

- It is used for production of marble tiles. 
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CHAPTER FIVE 

RECOMMENDATION AND CONCLUSION 

5.0 RECOMMENDATIONS 

Since Nigeria is blessed with numerous mineral, over some have not been 

discovers till this moment, so government should ensure that mining course are 

accredited in all the polytechnic (both the HND and ND) and university in the 

country, to make mining course easily available for the student that have interest. 

Also government should try and cooperate with private miner section by provide to 

them some equipment which lead to the improvement in there production. 

There should be a good commencement of on the importance mineral 

available, these will motivate people to apply for mining course, since this will be 

job opportunity for them. 

There should also be provision of good and accessible roads for the haulage 

of mineral recovered for forward transmission to the point of processing. 

The student industrial work experience scheme (SIWES) is a must for all 

science and technology student to undergo and it must be taken with full seriousness, 

since it is done once at the national diploma programme. 

5.2 CONCLUSION 

The Student Industrial Work Experience Scheme (SIWES) is an importance 

programme that brings about importance programme that brings about improvement 
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to student in the field of work (SIWES), also made student to be self-confidence and 

to withstand industrial work. 
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