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What makes a mineral deposit workable?
The process of mining from discovery of a mineral deposit through extraction of the mineral and 

finally restoring the land consists of several distinct steps. Intensive geological investigations 

must be undertaken to demonstrate that mineral of sufficient value exists (termed mineral re-

source). This involves drilling and detailed sampling to determine the total amount of material and 

the quantity and quality of the mineral (termed grade). If it is considered economic to extract the 

mineral, further more detailed assessment will be undertaken. This stage, called the full feasibil-

ity stage, considers economic, mining, metallurgy, legal and government factors. In this way, the 

initial costs to set up the mine and run it (termed capital and operational costs) can be calculated 

and compared against the expected income from the products of the mine over its lifetime. This 

provides the mining company with a business case that might justify an application for planning 

permission to extract the mineral. However, the actual market prices of minerals and metals de-

pend on a number of factors including how scarce the mineral is and the demand for the mineral.

What makes a mine?
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The process of mining from discovery of a 
mineral deposit through extraction of the mineral 
and finally restoring the land consists of several 
distinct steps. Intensive geological investiga-
tions must be undertaken to demonstrate that 
mineral of sufficient value exists (termed mineral 
resource). This involves drilling and detailed 
sampling to determine the total amount of ma-
terial and the quantity and quality of the mineral 
(termed grade). If it is considered economic to 
extract the mineral, further more detailed assess-
ment will be undertaken.  This stage, called the 
full feasibility stage, considers economic, mining, 
metallurgy, legal and government factors. In this 
way, the initial costs to set up the mine and run 
it (termed capital and operational costs) can be 
calculated and compared against the expected 
income from the products of the mine over its 
lifetime. This provides the mining company with a 
business case that might justify an application for 
planning permission to extract the mineral. How-

ever, the actual market prices of minerals and 
metals depends on a number of factor including 
how scare the mineral is and the demand for the 
mineral. 
Construction and operational phase
Once permission to extract the mineral has been 
granted, construction of the mine will begin. The 
will include mine buildings and processing plants 
and creating access to the mineral deposit. Any 
necessary equipment is also obtained. The oper-
ation of the mine to extract the mineral can then 
begin and continues as long as the company 
operating the mine finds it economical to do so.

There are many mining methods and the 
choice of method depends on a range of factors 
including the shape, orientation and depth of 
the deposit, the strength of the mineral-bearing 
and surrounding rock and the way in which the 
minerals are distributed in the rock. These and 

other factors 
will influence 
the selection 
of a mining 
method and 
the overall plan 
for develop-
ing the mine. 

Mining methods fall broadly into two main types: 
surface mining and underground mining. Other 
less common methods of mining exist also. One 
example is solution mining to extract soluble 
minerals such as salt. Here, boreholes are drilled 
into the ground and a solution is pumped down to 
dissolve the mineral. The solution containing the 
dissolved mineral is then pumping to the surface 
where it is processed. 
Operating mines range in size from small un-
derground operations producing less than 100 
tonnes of ore per day to large surface operations, 
some of which move thousands of tonnes of 
mineral and waste rock per day.

What decides the price of a particular 
mineral or metal?

Mining techniques



A typical mining cycle consists of drilling holes 
into the rock in a pattern, loading the holes with 
explosives, or blasting agents, and blasting the 
rock in order to break it into a size suitable for 
loading and hauling to the mill, concentrator, or 
treatment plant. There the metals or other desired 
substances are extracted from the rocks.
Surface mining
Surface mining is typically used when the mineral 
is located close to the surface making under-
ground mining impractical. It is more economical 
than underground mining but can have a more 
significant impact on the surrounding environ-
ment unless efforts are made to restore the 
land. In surface mining, the surface vegetation 
and layers of soil or bedrock are removed in 
order to reach the ore deposit underneath. The 
excavation usually has stepped, or benched, 
side slopes and can reach depths as low as 460 
m. The most common types of surface mining 
methods are strip mining (predominantly used for 
coal extraction), open-pit (or open-cut) mining, 
and quarrying.  In strip mining, the overburden of 
soil and rock is first broken up by explosives; it 
is then removed by specialised machines, called 
draglines or by shovel and truck. Once the coal 
is exposed, it is drilled, fractured and systemati-
cally mined in strips. The coal is then loaded on 
to large trucks or conveyors for transport to either 
the coal preparation plant or direct to where it will 
be used. In open-pit mining the barren rock ma-
terial over the ore body normally requires drilling 

and blasting to break it up for removal.  
Underground mining
Under certain circumstances surface mining can 
become too expensive mainly when the amount 
of barren rock (waste) that needs to be removed 
before the ore can be reached becomes too large 
(termed strip ratio).  In underground mining, the 
ore is extracted below the surface with as little 
waste as possible. 
In underground mining, tunnels or shafts are dug 
into the earth to reach buried ore deposits. A typ-
ical underground mine has a number of roughly 
horizontal levels at various depths below the 
surface. The three main types are:
l shrinkage stope mining: mining upward creat-
ing a sloping underground room
l long-wall mining: grinding a long ore surface 
underground
l room and pillar: removing ore from rooms 
while leaving pillars in place to support the roof of 
the room. 
Ore, for processing, and waste rock, for disposal, 
are brought to the surface through the tunnels 
and shafts. There are many different types of 
underground mining methods. A modern under-
ground mine is a highly mechanised operation 
requiring little work with pick and shovel. Mine 
ventilation provides fresh air underground and 
the roof is supported with timber, concrete, or 
steel supports or, most commonly, with roof 
bolts, which are long steel rods used to bind the 
exposed roof surface to the rock behind it.



For further info please visit www.eo-miners.eu

Abandoned mines may continue to be a problem and 

a negative legacy of the industry. These mines remain 

subject to intensive monitoring. In most cases, however, 

old mining areas can be successfully rehabilitated and 

recultivated. Modern mine rehabilitation aims to minimise 

and mitigate the environmental effects of modern mining. 

It starts at the beginning of the project and is an on-going 

process and the land is typically restored for further use 

such as recreational or agricultural land. Today, new mines 

typically have to have closure and reclamation plans in 

place and to set aside in a trust, the cost for reclaiming 

the site. The goal is to protect the environment right from 

the beginning, to make sure the site is as productive as 

possible and safe for people and animals when the mine 

closes.  However, mining and related environmental leg-

islation varies from country to country resulting in varying 

standards of mine reclamation.  

Closure and reclaimation
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