SESSION -3, ANSWERS TO EXERCISE-1.
Question 1.
Mention and critically discuss the six stages of the mining cycle and their associated potential environmental consequences at each stage of mining.
Stages of Mining and their potential environmental consequences:
1. The exploration phase of mining

Exploration activities encompass all actions in the field that precede feasibility studies. Exploration activities include, 

-Initial reconnaissance flights and geophysical surveys, stream sediment studies and other geochemical surveys, 
-Construction of access roads, 
-Clearing of test drilling sites,
 -Installation of drill pads and drilling rigs, 
-Benching, trenching/pitting, 
-Erection of temporary accommodation, and 

Power generation for exploratory drilling. 

Potential environmental effects
The exploration stage (surveys, mapping, drilling, and so on) generally produces the least-pronounced adverse environmental effects. Still, these can include the clearing of trees and vegetation, displacement and death of wildlife, and landform change through construction of access roads,
camps,
excavations, pads, pits, holes, and shafts
2. The development phase of mining
The development of a mine consists of several principal activities:
Conducting a feasibility study, including a financial analysis to decide whether to abandon or develop the property; designing the mine; acquiring mining rights; filing an Environmental Impact  Assessment (EIA); and preparing the site for production. Preparation could cause environmental damage by excavation of the deposit to remove overburden (surface material above the ore deposit that is devoid of ore minerals) prior to mining.
The development phase may include such activities as
• Overburden
stripping and
placing,
• Road/trail, 
Building and/or helicopter transport
•Drilling and trenching,

•Erecting treatment plants, preparing
disposal areas,
and constructing services, infrastructure such as power line or   generating plants, railways, water, supplies and sewerage,   laboratories and amenities. 
Potential environmental effects
In this stage, large areas of vegetation and top soil are cleared, and the excavations create
potential hazards that
include
land slides, slope failures, cave-ins, erosion and subsidence. The environment is disturbed by many human developments. Ecosystems and other users of water are deprived by water-intensive practices, and the extraction produces noise, dust,
and quantities of solid
waste in the form of tailings and waste rock disposal sites (as much as 1,000 units of waste for a single unit of mineral yield).
Toxic chemicals (xanthenes,
cyanides, sulphates, and so on) are used in primary processing, and some base metals are themselves toxic (lead, mercury, cadmium).Toxic and otherwise
harmful gases
can be released (for
example, methane – a major greenhouse gas - is released in coal mining). Water quality (surface water, wetlands, groundwater and oceans) can be adversely affected by this
extraction phase. 

Acid drainage from
mines and tailings/waste dumps, toxic leaks
and overflows
from tailings dams or reagent ponds, leaching of metals from waste piles, and sedimentation/erosion from de-vegetated sites and excavations can
cause serious localized problems as well as extend
for hundreds  kilometers, causing trans-border impacts on people and nature.

3. The mining and milling phase of mining.

This stage generates even more risks to human health and the environment, as explained below.
• Air pollution
includes direct emissions of compounds such as sulphur, carbon, nitrogen, and toxic metal particulates, indirect emissions from the fossil fuels used for energy, releases of   potentially hazardous dusts and gases in the workplace, and   the generation of acidic deposition (acid rain, etc.).
•Water
pollution includes all of the above acidic substances; toxic and sedimentary process discharges, leaks, spills, leaching, and surface runoff. Solid and hazardous waste   treatment, storage, and disposal issues multiply with the   metallurgical residues
4. The smelting and refining phase of mining

The smelting and refining phase may include activities such as subjecting minerals to high heat or electro-chemical process to form ingots or bars of pure metal or alloys. On-site processing may include combination to reduce particle size, flotation using selected chemicals, gravity or magnetic separation, electrical or optical sorting, and ore leaching with a variety of chemical solutions. Associated transport, storage of ore and concentrates may pose a handling risk, which can result in localized site contamination.
The potential environmental impacts during the smelting and refining phase of mining include:

•Heavy
metals,
organics and sulphur dioxide
emissions to air,
•
Discharges of
toxic chemicals, such
as sulphuric acid and ammonia used during processing,
• Alienation of land as a result of the generation of
slag, and

• High
energy
consumption
resulting in indirect environmental impacts.
5. Mine decommissioning

If decommissioning and closure are not undertaken in a planned and effective manner, chances are that the site will continue to be hazardous and a source of pollution for many years to come. The overall objective of mine closure is to prevent or minimize adverse long-term environmental, social and economic impacts, and to create a stable landform suitable for some agreed purpose.
