Mining Simulation

PURPOSE AND BACKGROUND

Many energy resources are unevenly distributed and have limits to their usefulness.  In fact, in most processes, energy is not uniformly distributed.  Thus, processes that require greater quantities of energy are often less economical and therefore abandoned for “cheaper” and “easier” techniques.  Consider this idea as you complete the exercise.  In this lab, you will demonstrate mining of the earth’s surface and underground, and will observe the limits of several energy sources. This is accomplished through purchasing land areas and mining equipment, as well as paying for mining operations and reclamation. One of the goals is to make as much money as possible, but there are others that you will identify.
PROCEDURE FOR EACH MINER
1. You are allowed to purchase land and equipment on credit.

2. You will receive a sheet of graph paper in addition to this Mining Simulation sheet.

3. You will purchase one cookie. This is the land area of your mining operation, and the chips are the ore you are to extract and sell. The cost of your cookie will be provided to you (the market value varies from year to year).

4. Place the cookie on the graph paper and trace the outline of the cookie. Count each square that falls inside the cookie. You will also count any partial squares as a full square. Predict how many ores (chips) you will find in your cookie.
5. Purchase (on credit) whatever mining equipment you would like:
*Flat toothpick = $2.00
*Round toothpick = $3.00

*Small paper clip = $4.00

*Large paper clip = $7.00

NOTE: Miners cannot use their fingers to hold, flip or otherwise manipulate the cookie. The only items that can touch the cookie are the mining tools you purchase and the paper the cookie sits on.

6. Keep track of other mining costs:

*Mining process = $1.00 per minute (because, as you know, time = $$$)


*Reclamation costs = $1.00 per square over the original count

7. Sale of the chocolate chips bring $2.00 per chip (broken chips can be combined to make one whole chip).

8. After the cookie has been mined, it must be placed back into the circled area on the graph paper. A reminder that this too can only be done with the mining tools purchased above.

MINING INFORMATION

1. Cost of cookie (land area)



2. Size of cookie (land area)

3. Cost of mining equipment


Flat toothpick = (#) x ($) 

Round toothpick = (#) x ($) 


Small paperclip = (#) x ($)

Large paperclip = (#) x ($)  

4. Cost of mining time = #minutes x $1.00/minute 

5. Cost of reclamation = #squares x $1.00/square

6. Total mining cost = cookie cost + all mining equipment + mining time + reclamation cost

7. Chip (ore) sales = #chips x $2.00/chip (how does the number of chips mined compare to your prediction?)
8. Net profit = chip sales – total mining cost
ANALYSIS
1. Were the ores distributed evenly throughout your cookie mine? Did some cookie mines have more ors than others? Could you tell for sure by looking at the whole cookie before you mined? Do you think this has a real application?

2. Were you able to restore the land completely? Explain.
3. Do you think the mining process changes (faster/slower/more efficient/less efficient) when you know in advance that the land must be restored? Explain.

4. Do you think legislation requiring the restoration of the land makes mining more expensive? Explain.

5. Was it possible to not have reclamation costs in this simulation? Would it be possible in real life? Explain.

6. Compare and contrast the number of chocolate deposits visibly observed and actually in existence. How does the actual number of deposits compare to the predictions?
7. Was there a correlation between chocolate harvested and its surface area or its mass?  

8. Where was the most time and energy invested in the mining process?  What are other sources of time and energy not measured by the activity?
9. Mining companies often employ strip mining.  Given your chapter reading and current mining experience, offer an explanation for why.

10. Why was the Federal Strip-Mining Reclamation and Control Act (SMRCA) written? What does it require? Who supports it? Who does not?

