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Life cycle of Mining and the associated impact in each cycle.      Participants Notes

	Over view
Minerals are a non-renewable resource, so mining represents a temporary use of the land. The mining life cycle during this temporary use of the land can be divided into the following stages: exploration, development, extraction, processing, and mine closure.

In this
session, we explain the various phases
of mining and the associated impact in each phase,
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.
Environmental Effects
Potential environmental impacts during the exploration phase of mining include 

•land alienation from protection options,

•disruption of
habitat and harvesting and fishing
activities

•pollution of water sources
from drilling,

•camp
garbage, and

•deforestation.
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.
Potential environmental impacts  during the development phase
The development and operational stages (extraction) magnify
other environmental impacts described in the first stage above. In this stage, large areas of vegetation and topsoil are cleared, and the excavations create potential hazards that include landslides, slope failures, cave-ins, erosion and subsidence.

	Learning Objective
The main goal of this session is to provide basic knowledge and general overview of information related to mining activities and their impacts on environment. At the end of this session the auditor will be able to carry out his/her audit plan for mining and mineral audits.



	Toxic chemicals (xanthenes, cyanides, sulphates, and so on) are used in primary processing, and some base metals are themselves toxic (lead, mercury, cadmium). Toxic an 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.
The mining and milling phase of mining

This stage generates even more risks to human health and the environment, as explained below.
Environmental Effects

• 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.
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.
Environmental Effects
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.
Mine decommissioning

Mine decommissioning usually occurs when the economic recovery of minerals has ceased. The overall mine decommissioning process is integrated with the overall mine operation planning process.
Environmental Effects
The potential environmental impacts during the mining decommissioning and closure phase of mining include:
• seepage of toxic contaminants, such as heavy
metals, into surface and ground water from acid mine drainage,
• wildlife and
fisheries habitat loss,
• alienation of
land; re-vegetation failure,
• wind-borne
dust, and

• slope
and tailings impoundment failure, causing discharge  of contaminants and sediments to water.
	

	Basic Concepts
Mine decommissioning

Mine decommissioning usually occurs when the economic recovery of minerals has ceased.
Factors contributing to cessation of mining activities include
• depletion of reserves
that can be mined,
• changes in market conditions,

•changes in the financial viability of
the company; or adverse environmental or political conditions.
	

	Key Teaching Point 1.

We would want the participants to gain knowledge of the six stages of the mining life cycle.



	Key Teaching Point 2.

What are the activities involved in the exploration phase and their environmental effects.

	Key Teaching Point 3
What are the the activities involved in the development phase of mining and their potential environmental impacts.



	Key Teaching Point 4.

We would want the participants to understand the risks generated by the mining and milling phase to human health and the environment.



	Key Teaching Point 5.
What are the activities involved in the smelting and refining phase and their associated environmental impacts.



	Key Teaching Point 6.

What is decommissioning and the activities involved in the closure plans.



	Summary:
The development phase of mining this stage magnifies other environmental impacts described in the exploration phase. This includes among others, large areas of vegetation and top soil are cleared. The Mining and milling phase would appear to be more risks to human health due to direct emission of compounds such as sulphur, carbon, nitrogen and toxic metal particulates into the air. Another cycle is the smelting and refining phase this causes heavy metals, organic and sulphur dioxide emission to air.


