SESSION-1, ANSWERS TO EXERCISE 1.
Question 1.
Define what is mining and also mention the classification of the main groups of minerals
A working definition of mining according to the UNEP could simply be “the extraction of mineral from the earth.” Mining can also be seen as a process that begins with the exploration and discovery of mineral deposits and continues through ore extraction and processing to the closure and remediation of worked out sites.
Classification of main groups of minerals.
Minerals are usually classified in four main groups:

1. Metals;

2. Industrial minerals (such as lime or soda ash, valued for certain special properties).

3. Construction materials and

4. Energy mineral (i.e. coal).
 Question 2.
How do we extract and process minerals?
Extraction of Minerals
There are essentially two ways of doing this: by open pit mining and underground mining: 
An open pit is
a surface excavation, usually conical
in shape, dug for the purpose of extracting near-surface bodies of ore. The rock overlying the ore, called the overburden, is drilled and/or blasted and loaded into trucks that carry it away from the pit. The ore is then removed for initial processing. Most mines today are surface excavations.
Underground mining, which takes place when minerals lie deep beneath the surface, is only economical for high-grade ore. To get to the ore, a vertical shaft, horizontal entrance or passage (adit), or inclined passageway (winze) must be drilled for ore and waste removal, as well as to provide ventilation.
Processing of Minerals

For some minerals, such as those used in construction, processing is usually limited to washing and separation. For others, especially metallic ores, processing and separation may involve a number of chemical and physical steps that can have serious implications for the environment.

Question   3.
Briefly mention and explain five environmental effects which are likely to be caused by mining.
The environmental effects of mining vary with the type of minerals and the kind of mine being used. Mining is inherently a destructive activity involving the taking of a non-renewable resource. Some environmental damage is inevitable in any mine–the goal
should
be to minimize the extent of
the effects.
Mining effects can be sub-divided for convenience into four categories: the effects of the mine itself, the disposal of mine wastes, the transport of the mineral, and the processing of the ore, which often involves or produces dangerous materials. These activities may take place at the same site, in which case the effects are combined, or they may be separated by considerable distances.
1 Air pollution
The main air quality issue is the dust produced by the working of open pits and by crushing and grinding operations. Dust can also be given off by tailings dams. Workers and nearby communities can be affected by dust in the atmosphere. In addition, particle fall-out around mine sites can contaminate soils and water and damage vegetation.
2. Water pollution 

Potential sources of water pollution from mining include drainage from surface and underground mines, wastewater from beneficiation, and surface run-off (see Figure 1 above). A particular problem is acid mine drainage. Many mining operations, especially those extracting ores that contain sulphides such as nickel, copper, iron, zinc, cadmium, lead and coal (if pyrites are present), may produce acidic and metal-bearing solutions resulting from
the natural oxidation of the sulphides
through exposure to air and water.

                             Mining causes water pollution in a number of ways:
· The mining process exposes heavy metals and sulphur

                                         Compounds that were previously locked away in the earth.
                                          Rainwater leaches these compounds out
of the exposed

                                              
                               earth, resulting in “acid mine drainage” and heavy metal  
                                           pollution that can continue long after the mining operations  
                                           have ceased.
· Similarly, the action of rainwater on piles of mining waste
      (tailings) transfers pollution to freshwater supplies.

· In the case of gold
mining, cyanide is intentionally poured
 on piles of mined rock (a
leach
heap) to chemically extract the gold from the ore. Some of the cyanide ultimately finds  
       its way into nearby water.
· Huge pools
of mining waste “slurry” are often stored behind containment dams. If a dam leaks or bursts, water pollution 
       is guaranteed. 

3. Mines and mineral wastes

. The amount of waste produced depends on the type of
mineral extracted, as well as the
size of
the mine. Gold
 and silver are among the most wasteful metals, with more than 99 percent of
ore extracted ending up as waste. By
contrast, iron mining
is less wasteful, with approximately 60 percent of the ore extracted processed
as waste.
The impacts are often more pronounced for open-pit mines than for underground mines, which tend to produce less waste. Degradation of aquatic ecosystems and receiving water bodies, often involving substantial reductions in water quality, can be among the most severe potential impacts of
metal
extraction. Pollution of water bodies results from three primary factors: sedimentation, acid drainage, and metals deposits.
4. Biodiversity and habitat

Mining may result in additional indirect impacts far from the mine site. The most obvious impact on biodiversity from mining is the removal of vegetation, which in turn alters the availability of food and shelter for wildlife. At a broader scale, mining may affect biodiversity by changing the composition and structure of species
in an area.
Forests

Forests are the most biologically diverse terrestrial ecosystems. Tropical forests are particularly diverse and provide the greatest source of endemic plant species in the world. The key direct impact of mining on forest ecosystems is the removal of vegetation and canopy cover. Indirect impacts include road-building and pipeline development, which may result in habitat fragmentation and increased access to remote areas.
 Wetlands and mangroves

Wetlands (including estuaries, mangroves, and floodplains) act as natural pollution filters, as well as providing a unique habitat for aquatic species. Mangroves act as an important interface between terrestrial and marine ecosystems, often providing food and refuge for marine organisms. Wetlands may be destroyed through direct habitat elimination or by pollution from heavy metals and oil spills upstream.
.5. Tailings
The tailings that remain after extraction and processing are mostly mud and slurries containing a very high proportion of extremely finely ground material. Due to their vast quantities, liquid nature, and very high content of fine particles (finely crushed coal or ore); their containment and control are an ongoing management concern at virtually all mine sites. 
Tailings contain quantities of metals and other minerals, as well as residues of the chemicals used to extract them. The finely ground material from processing makes contaminants formerly bound up in solid rock (such as arsenic, cadmium, copper, lead and zinc) accessible to water. Acid drainage,
which
exacerbates contamination by
heavy metals, is often a problem when tailings are exposed
 to the atmosphere.


