
1. What is mining? Write down about their types. What are the environmental effects of
mineral exploration

I. Introduction to Mining

Mining is the process of extracting valuable minerals or other geological materials from the
Earth. It is a vital sector of the Indian economy, providing essential raw materials for
industries like steel, energy (coal), and infrastructure.

The choice of a mining method is primarily governed by:

1. Depth and shape of the mineral deposit.
2. Geological structure of the surrounding rock.
3. Grade and economic value of the ore.
4. Environmental and safety considerations.

II. Broad Classification of Mining

Mining methods can be broadly classified into two major categories based on the location of
the mineral deposit relative to the surface:

1. Surface Mining (Open-Cast/Open-Cut Mining)

 Definition: Extraction of minerals that lie close to the Earth's surface by removing
the overlying soil and rock, known as overburden.

 Characteristics:
o High recovery rate of the mineral.
o Lower cost and generally safer than underground mining.
o Uses large, heavy equipment (shovels, draglines, haul trucks).
o Causes significant surface disturbance and landscape alteration.

 Minerals Mined: Primarily Coal, Iron Ore, Bauxite, Limestone.

2. Sub-surface Mining (Underground Mining)

 Definition: Extraction of minerals that lie deep beneath the Earth's surface by
constructing tunnels, shafts, and drifts to access the ore body.

 Characteristics:
o Used when the depth/overburden is too great for surface mining to be

economical or safe.
o Higher capital and operating costs and inherently riskier for workers (e.g.,

roof collapse, gas, heat).
o Requires sophisticated ventilation, support, and water management systems.
o Causes less surface disruption (except for the entry points and waste dumps).

 Minerals Mined: Primarily Gold, Deep-seated Coal seams, Lead-Zinc, Uranium.

III. Specific Surface Mining Techniques



Within surface mining, several specific techniques are used depending on the deposit's
geometry:

1. Open-Pit Mining

 Concept: Used for large, massive, or steeply dipping deposits that are close to the
surface.

 Method: The excavation creates a progressively deeper and wider conical pit (or
quarry, for stone/building materials) with step-like ledges called benches.

 Scale: Can be one of the largest human-made excavations on Earth.
 Example in India: Iron Ore mines in Bailadila (Chhattisgarh), Copper mines.

2. Strip Mining

 Concept: Used for mineral deposits (like coal or lignite) that occur in relatively thin,
horizontal seams lying near the surface.

 Method:
1. A long "strip" of overburden is removed and placed in an adjacent area.
2. The exposed mineral seam is extracted.
3. The next strip is uncovered, and its overburden is placed back into the void

left by the first strip (backfilling).
 Result: A series of parallel trenches and spoil ridges are created, which require

detailed reclamation.

3. Dredging

 Concept: A form of Placer Mining used to extract minerals from alluvial deposits
(sand/gravel) found in riverbeds, lakes, or shallow offshore areas.

 Method: A floating vessel (dredger) scoops or sucks up the mineral-bearing material,
processes it onboard (sifting/washing), and deposits the waste material back into the
water.

 Minerals Mined: Heavy minerals like Ilmenite, Rutile (beach sands), and
occasionally gold or tin.

Impact
Category

Surface Mining (Higher Impact) Sub-surface Mining (Lower
Impact)

Land
Use/Ecology

Extensive deforestation and habitat
destruction. Permanent landscape changes
(open pits). Massive generation of
Overburden/Waste Rock.

Minimal surface disturbance.
Risk of subsidence (ground
sinking) over tunnels.

Water Alteration of drainage patterns. High
potential for Acid Mine Drainage (AMD)
from exposed sulfide minerals.
Contamination of surface and groundwater.

Water inflow (mine
dewatering) can affect local
water table. Contaminated
discharge from shafts.

Air Significant dust pollution (Drilling,
Blasting, Hauling) affecting air quality and
health in nearby communities.

Less dust generation on the
surface. Primary concern is
ventilation and gas
management underground.



Mandate: Indian mining operations are governed by acts like theMines and Minerals
(Development and Regulation) Act, 1957 (MMDR Act) and the Environmental
Protection Act, 1986. Reclamation (restoring the land after mining) is now a mandatory
requirement to mitigate environmental damage.

Land and Ecosystem Disturbance

Mineral exploration activities often require access into remote or untouched areas, leading to
physical changes in the landscape.

 Habitat Fragmentation/Loss: Clearing of vegetation for access roads, helipads,
and camp sites directly destroys or fragments habitats, impacting local biodiversity.
This is particularly critical in dense forests or eco-sensitive zones.

 Soil Erosion and Compaction: Creating new tracks or bringing in heavy vehicles
(e.g., for drilling) removes protective vegetation and compacts the soil. This reduces
the soil's ability to absorb water, leading to increased surface runoff and erosion of
topsoil.

 Drill Pads and Trenches: The construction of drill pads (small cleared areas for
core drilling) and exploration trenches (shallow excavations) causes localized land
degradation, which requires post-exploration rehabilitation.

 Noise and Vibration: Activities like seismic surveys (using sound waves), drilling,
and the movement of helicopters or heavy machinery cause noise and vibration that
can disturb wildlife, leading to changes in behavior, breeding, and migration
patterns.

Water Contamination and Hydrology

Although exploration uses fewer chemicals than full-scale mining, there are still risks to
water resources.

 Sedimentation and Siltation: Increased erosion from disturbed ground leads to
sediment washing into nearby streams and rivers, which can harm aquatic life and
reduce water clarity.

 Spills and Runoff: Accidental spills of fuel, lubricants, or drilling fluids/muds can
contaminate surface water and shallow groundwater.

 Groundwater Disturbance: Drill holes that penetrate the water table can create new
pathways that alter the flow or quality of groundwater, potentially mixing different
aquifer layers.

Minor Air Quality Effects

Compared to full-scale mining, air pollution from exploration is minimal, but localized
impacts occur.



 Dust Generation: Dust is generated primarily from the use of vehicles on unpaved
access roads and during drilling operations.

 Exhaust Emissions: Emissions from diesel generators, drilling rigs, and heavy
transport contribute locally to air pollution and greenhouse gases.

Mitigation and Regulation

Responsible mineral exploration seeks to minimize these impacts, often mandated by an
Environmental Impact Assessment (EIA) or equivalent regulatory process before work
begins.

 Best Practices:
o Using existing trails instead of creating new ones.
o Implementing strict fuel and chemical handling procedures to prevent spills.
o Progressive rehabilitation (re-vegetating disturbed areas as soon as possible).
o Minimizing the size of drill pads and exploration camps.

Since the environmental effects are directly tied to the specific methods and location, strict
adherence to environmental protocols is essential to ensure that exploration remains a
temporary and low-impact activity.


	1. What is mining? Write down about their types. W
	I. Introduction to Mining
	II. Broad Classification of Mining
	1. Surface Mining (Open-Cast/Open-Cut Mining)
	2. Sub-surface Mining (Underground Mining)

	III. Specific Surface Mining Techniques
	1. Open-Pit Mining
	2. Strip Mining
	3. Dredging

	Land and Ecosystem Disturbance

