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Associated with open pit methods and

underground mining methods
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Prospecting: Finding where ores occur

Important Factors:

• Applying knowledge of association of ores with specific

geological settings.

• using remote sensing techniques such as satellite imagery,

seismic reflection profiles, magnetic field intensity, strength of

gravity to detect geological structures.

• photos useful in finding faults.

• small basaltic intrusions have prominent magnetic anomalies.

• dense ore bodies can have prominent gravity anomaly.

• developing detailed maps of rock types and geological structures

(faults, folds, intrusions).

• developing 3-d picture of geological structures containing ore.

• obtaining samples of ore for chemical analysis.























































Open pit Mine blasting

https://www.google.co.in/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjEi_ym2LXhAhXVV3wKHWgIDRwQjRx6BAgBEAU&url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D3uXDhwsWppI&psig=AOvVaw1FAK3lm4qDciRUjm6v7xWM&ust=1554441503152007
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Generally it is 
divided in to two 

types

Open stops

Overhand Stoping













































More Environmental Problems

 Mining operation itself

 Disposal of a large amount of 

rock and waste

 Noise

 Dust



Subsidence

Newcrest Ltd: Cadia Operations, image shows the result of collapse
of the Ridgeway underground mine after removal of stope
material.



Acidified water

Acid Mine Drainage

Sulfide deposits react with 

groundwater to make acid

Acidic streams can pick up heavy 

elements and transport them. 

POISON

Lake Baikal Galena PbS and Sphalerite ZnS



Problems with open pits
 Very large holes

 Pit slopes steep and not stable. Cannot be maintained

 May fill with water

 Strip coal mines – loss of top soil in past

 Modern fix - Now filled, smoothed out and top soil

added



Disposal of Waste Rock

 More problematic for 
open pit than 
underground

 Waste rock piles have 
steep angle of repose 
and thus may not be 
stable

 Bingham in its hay day 
produced 400,000 tons 
of waste rock per DAY.



Tailings pond: problems and solutions

 From concentrating usually have high pH 

(alkaline = basic)

 So modern Fix:

 At Bingham acid waters mixed with 

alkaline  tailings water to neutralize

 Different metals have different problems

Tailings Pond: any collection of  wastewater separated out during 
the processing of  mineral ores. 



Cost of production.

• Costs that scale with grade of ore. The lower the grade,

• the more ore must be mined.

• the more ore must be shipped to the mill.

• the more ore must be milled.

• the more tailings must be disposed of.

• Fixed costs.

• building a transportation infrastructure.

• refining ore minerals, once it has been milled.



Cost trends in the future

The price of mineral commodities passes through three

stages that depend on changes in costs:

1st: Technical improvements in mining and/or metallurgy

2nd: These improvements become balanced by effects of

decreasing ore grades

3rd: cost rises because improvements in technology can

not keep up with increasing scarcity.

All metals are now in stages 1 (aluminum) or 2 (copper

and iron).

When reserves are too costly to exploit, an “Economic

Barrier” exists and production is stopped.



Mine Safety

Heath problems experienced by miners.

• collapse of mine. 

• fire (methane, coal dust, etc.). 

• asphyxiation (methane, carbon monoxide, etc.). 

• pneumoconiosis (from inhaling coal dust). 

• asbestosis (from inhaling asbestos fibers). 

• silicosis (from inhaling silicate dust). 

• heavy metal poisoning (e.g. mercury). 

• radiation exposure (in uranium mining).

http://www.msha.gov/


Mine Safety

Mine safety: In U.S., 

stringent mining 

regulations have lead 

to a reduction in 

fatalities, both in 

terms of total deaths 

per year, deaths per 

person-hour worked, 

and deaths per ton 

mined. surface

Surface Mining was always safe; underground mining reached comparable safety in 1980


