Course Outline Introduction to Mine Engineering ME205

1. Introduction to Mine Engineering
        
1.1  Knows what Mine Engineering is about

        
1.2  Knows what a Mine Engineer does

1.3  Understands what a "profession" is.


1.3.1 Understands the historical role of a "profession"


1.3.2 Understands what are Rules of Conduct

        
1.4 Explains the working conditions

        
1.5 Understands the employment opportunities

        
1.6 Lists some related mining occupations

        
1.7 Understands some basic mining terms

2. Mining as a Basic Industry
2.1 Understands what a Basic industry is

2.2 Understands the national importance of metals

2.3 Understands the use of Natural Resources

2.3 Explains what mining means to Canada
        
2.4 Explains the economic importance of mining 
        
2.5 Explains the development of Canadian mining communities
3. Mining & the Canadian Economy


3.1 Explain Canada’s Global Ranking as a Minerals and Metals Producer


3.2 Explain Canadian Mineral Production World Ranking


3.3 Explain Canadian Mineral Production


3.4 Explain the contribution of Canadian Oil Sands


3.5 Explain the importance of Research and Development


3.6 Explain Productivity and the Minerals and Metals Sector


3.7 Explain Mineral Production by Province or Territory


3.8 Understands how Metal Prices influence production


3.9 Explain the Contribution to Canada’s Real Gross Domestic Product (GDP)


3.10 Understands the Indirect Contributions of the mining industry


3.11 Explain the purpose of a Stock Exchange


3.12 Minerals and Metals Industry Employment


3.13 Explain mining Exports


3.14 Explain mining Imports


3.15 Explain the Free Trade Agreement


3.16 Explain the effects of mining on transportation


3.17 Natural Resources Canada Survey Definitions

4. Origins of Mining
4.1 Explains the historical development of mining through the ages:


4.1.1  First Geologists


4.1.2  Stone Age miners


4.1.3  First mining and smelting of copper


4.1.4  The Bronze Age


4.1.5  The making of Iron


4.1.6  Ancient Gold and Silver


4.1.7  Medieval Gold and Silver


4.1.8  New World Silver


4.1.9  The Forge comes of age


4.1.10 Cannons


4.1.11 The importance of Coal


4.1.12 OPEC and crude oil


4.1.13 Diamonds


4.1.14 Firepower and fertilizer


4.1.15 Salt

4.2 Explains the historical methods of mining: 

     
4.2.1 Prehistoric
                          4.2.2 Ancient Egyptians
                          4.2.3 Meteoric Iron
                          4.2.4 Jerusaleum Tunnel
                          4.2.5 Slave Miners
                          4.2.6 Free Miners
                          4.2.7 Medieval Germany
                          4.2.8 Gold Fever
                          4.2.9 Hard Rock Miners
5. Canadian Mining History
    
5.1 Explains highlights in Canadian mining :
          

5.1.1 Pre-Confederation
                  
5.1.2   1867-1899
                  
5.1.3   1900 - 1909
                 
5.1.4   1910 - 1919
                   
5.1.5   1920 - 1929
                   
5.1.6   1930 - 1939
                   
5.1.7   1940 - 1949
                   
5.1.8   1950 - 1959
                   
5.1.9   1960 - 1969
                   
5.1.10  1970 - 1979
                   
5.1.11  1980 - 1989
                   
5.1.12  1990 - 1999
                   
5.1.13  2000 to present
     
5.2 Explains highlights of Manitoba mining
6. Mining Terminology
             6.1 Understands basic Mining Terms


6.2 Can identify 10 basic minerals


6.3 Can identify the basic ore minerals


6.4 Can perform basic surveying operations:



6.4.1 Measuring distance



6.4.2 Use of a Brunton compass
7. Knows the prospecting and exploration methods of finding a mine.
             7.1 Defines the meaning of “a mine"
             7.2 
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             7.3 
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7.3.1 Tracing float.
        

7.3.2 Sampling.
        

7.3.3 Drilling.
    
7.4 Explains the importance of geological maps and their uses.
             7.5 Makes a field traverse to map an outcrop.
             7.6 Plots the field data to construct a geological map.
             7.7 Lists the types of ore indicators.
             7.8 Explains the meaning of geochemical prospecting.
             7.9 Lists the methods of geophysical exploration:
        

7.9.1 Magnetic method
        

7.9.2 Gravity method
        

7.9.3 Seismic method
        

7.9.4 Electrical method
    
7.10 Makes a field traverse using a magnetometer to locate a buried target.
    
7.11 Plots the field data to construct a surface geophysical profile.
8. Knows the Manitoba Gazette (regulation 328/74)
    
8.1 Defines the application of the Manitoba Gazette.
    
8.2 Explains the filing of exploration programs for staking mineral rights.
    
8.3 Lists the requirements for obtaining, registering, and up-keeping a mineral 

                   exploration permit.
 
8.4 Lists the requirements for staking a claim.
             8.5 Makes a claim staking survey using pacing and a brunton compass.
             8.6 Stakes out a mining claim.
             8.7 Plots the claim on a map and completes the required forms for registering a mining 

                   claim.
             8.8 Defines the meaning of work committment as applied to mine claims.
             8.9 Explains the meaning of production and explored area leases.
              8.10 Lists the rules and regulations for filing mining claims.
              8.11 Lists the activities which constitute work committments.

9. Understands the economics and evaluation of ore bodies.
              9.1 Defines the meaning of economics and evaluation of mines.
              9.2 Explains the importance and purpose of sampling an ore body.
              9.3 Lists the methods of sampling.
              9.4 Computes the assay value of cores and sludges.
              9.5 Computes the tonnage in an ore-body sampled by drill holes.
              9.6 Computes deposit value.
              9.7 Explains the importance of valuating mines.
              9.8 Lists the calculations required for determining the commercial value of ores:
        

9.8.1 Smelter contracts
        

9.8.2 Financial calculations

10. Knows the Mines Act.
              10.1 Defines the application of the Mines Act.
              10.2 Lists the powers of the Mine Minister, Lieutenant Governor, Mining Board, and 

Mines Inspector.
  10.3 Explains the act of Arbitration between owners of surface and mineral rights.
  10.4 Lists the duties and operation of the Mining Board.
  10.5 Explains how appeals can be made to the Mining Board concerning surface rights.
  10.6 Lists the responsibilities of a mine owner to keep up-to-date mine plans, surface 

plans,  vertical sections and ventilation plans.
  10.7 Lists the duties of a Mine Inspector.
  10.8 Explains the offences, penalties and prosecutions provided by the Mines Act.

11. Understands the rules and regulations that govern mines. (Regulation 254/74)
                11.1 Defines the application of the rules and regulations that govern mines
                11.2 Lists the duties of owner, manager, and employee.
                11.3 Explains the procedure of opening, commencement, and closing of mines.
                11.4 Lists the general safety requirements for mines:
            

11.4.1 Personal Protection
            

11.4.2 First Aid Facilities
                          11.4.3 Ventilation requirements
                          11.4.4 Illumination.
                 11.5 Lists the requirements for the care and use of explosives in mines:
            

11.5.1 Storage
            

11.5.2 Blasting Certificates
    
    11.6 Lists the general rules and regulations that govern underground operations:
            

11.6.1 regarding emergencies
            

11.6.2 ventilation of mine workings
            

11.6.3 safety precautions underground.
                  11.7 Explains the subdivisions of regulation 254/74 which cover different areas of the 

                          mine:
            

11.7.1 Shafts and conveyances.
            

11.7.2 Hoisting
            

11.7.3 Pits and Quarries
            

11.7.4 Machinery.

12. Understands a mine layout
                  12.1 Defines the meaning of mine layout
    
     12.2 Lists the principle parts of a typical mine
                  12.3 Makes a detailed diagram of a mine cross-section.

13. Knows the various surface mining methods

14. Knows the various underground mining methods

15. Understands the major mining systems
                    15.1 Lists the major mining systems
                     15.2 Explains the engineering properties of timber, steel, concrete and roof roofs
                     15.3 Lists the methods of mine construction using timber
                     
15.3.1 timber sets, cribbing
                      
15.3.2 blocking, wedging
        

15.3.3 shaft sets   
    
       15.4 Lists the uses of concrete in mine construction
    
       15.5 Lists the uses of steel in mine construction

16.  Knows the methods of mine development and production.
    
       16.1 Lists the steps in shaft-sinking.
                    16.2 Explains the problems that have been encountered in shaft-sinking and how 

                            they were overcome.
                    16.3 Lists the methods of developing underground drifts, levels, and stoping 

                            methods.
                    16.4 Lists the methods of mining raises for mine development.

17. Explains the use and handling of explosives.

18. Understands the implications of ground support.
                    18.1 Defines the meaning of rock mechanics.
                    18.2 Explains the importance of rock mechanics.
                    18.3 Lists the factors for determining the mechanical nature of rocks.
                    18.4 Lists the mechanical properties of rock strength for different materials.
                    18.5 Explains the methods of determining the strength and failure of rocks.
                    18.6 Explains the behaviour of rocks under high confining pressures.
                    18.7 Lists the engineering properties of the common rock types.
                    18.8 Lists the mining problems concerned with stresses which may cause mine 

                            openings to collapse.
                    18.9 Defines the meaning of rock-bursts.

19. Explains the principles of hoisting.
                   19.1 Explains the theory of locating shafts for mine development.
                    19.2 Differentiates between vertical and inclined shafts.
                    19.3 Lists the methods of mine hoisting:
            

19.3.1 Hoists
                          19.3.2 Hoisting drums
                          19.3.3 Hoisting ropes
                          19.3.4 Cages, skips
                          19.3.5) Shaft pockets.

20. Explains the importance of mine haulage.
                    20.1 Lists the methods of mine haulage:
            

20.1.1 Scrapers
            

20.1.3 Scooptrams
            

20.1.4 Locomotives
                          20.1.5 Mine cars.

21. Understands the principles of mine ventilation
22. Knows the principles of dewatering.
23. Explains the importance of mine safety.
24. Understands the principles of ore processing.
25. Understands some potential future mining methods.
26. Understands the importance of environmental concerns.
27. Explains the importance of mine maintenance.
