





Name:___________________________ Period:____
Cookie Mining Lab

Introduction: You and your partner are coal miners in the Appalachian Mountains. You are paid based on the amount of ore you mine from the mountain, which means you want the best area to mine from with the best tools you can afford.  At the same time, you want to leave as little land disturbed as possible (remember—you drink the water at the bottom of this mountain!).  For all of the land you disturb and cannot reclaim, you must pay reclamation fees. As a team, the coal company will give you $20 of initial start-up money to purchase your land and tools. It is your job to mine your land as cleanly and efficiently as possible. Your goal is to PROFIT.

The general definition of ore is a naturally occurring material from which minerals of economic value can be extracted at a profit. The chocolate chip cookie represents a given land area to be mined, and the chocolate chips and candy pieces in the cookie are the ore. The worthless rock that is associated with the ore and must be separated from the ore is called the gangue (pronounced “gang”). The rest of the cookie is the gangue.

Rules:

· A land area will be purchased from the company.

· The land area will be surveyed and quantified.

· Mining equipment will be rented from the equipment store.

· A mining operation will be undertaken, with the cost for each minute of the mining operation included in mining costs. 

· At the conclusion of mining operations, the reclamation of the land area is required, with a fine assessed for any part of the land that is not successfully reclaimed.

· The ore that was mined will be sold back to the company to off-set the costs of the mining operation.

· Any land that falls off of the paper is considered lost and may not be reclaimed.

Procedure:
Each set of mining partners is responsible for keeping track of all mining costs, which includes cost of cookies, mining equipment rental, mining and reclamation time, and reclamation costs.

1. Cookie mines for sale: Mines and values may vary. Each group is expected to excavate at least TWO cookies. Record cookie brand name in Data Table 1.
· Chips Ahoy!: $3 per cookie
· Chips Ahoy! With Candy Pieces: $5 per cookie

2. Surveying of the land: Following the purchase of a land area (cookie), miners place their cookie on the provided graph paper and trace the outline of the cookie. Miners count each square that falls inside the circle and estimate partial squares. The land area of each mine is recorded in data table 1.

3. Mining equipment for rent: Record information in Data Table 2. YOU MAY NOT USE YOUR HANDS!!! If any of your equipment breaks it is no longer usable and you must pay an extra fee of double the rental price and purchase more tools. Record any damage fees in Data Table 2.

· Round Craft Stick: $4.00

· Round Toothpick: $5.00

· Paper Clip: $6.00

4. Mining: Someone in the group must record the time it takes to mine the land area. Costs are $2.00 per minute of mining and reclamation time. Record this time in Data Table 1.  You must attempt to dig out as many chocolate chips as possible. Chips represent ore and will be sold back to the mining company at the following rates:

· Whole, clean chip: $3 each
· Whole, dirty chip: $1 each
· Partial Chip: $.25 each
5. Reclamation: After mining has ended, reclamation must be attempted. Try to place all of the remains of the cookie back into the circled area on the graph paper using mining tools (remember: no fingers or hands allowed!). Draw additional circles around each crumb that is not placed back in the circle and count the number of squares that fall inside all of the circles.

· An extra $1 will be fined for each extra square of land that falls outside of the original area. Record this in data Table 2. 

6. Calculate the profits and enter information in Table 2. 
Data Table 1

	
	Cookie 1
	Cookie 2

	Cookie Brand
	
	

	Cookie Area (# squares)
	
	

	Gangue Area (# squares)
	
	


Data Table 2

	
	Cookie 1
	Cookie 2
	Totals of Both Cookies

	# equipment pieces and type
	
	
	

	Total Rental Fees
	
	
	

	Breakage/Damage Fees
	
	
	

	Mining Costs ($)
	
	
	

	Cookie Cost ($)
	
	
	

	Total Mining fees (sum of above fees)
	
	
	

	Sale of Ore ($)
	
	
	

	Reclamation Costs ($)
	
	
	


Total profit [Sale of Ore ($) – Total fees from both cookies ($) – Total reclamation costs ($)] = _________
Questions—Answer all in complete sentences for full credit:
1. If valuable ore was discovered in a city or town, should a mining company be allowed to harvest the ore? Defend your opinion.

2. How can a mine be beneficial for a town? How can a mine be detrimental?

3. How would a mining company try to restore the land back to its original state after extraction of the ore was completed?

4. Based upon your calculations, can the landscape be restored to its original topography? Explain.

5. Would it be better to mine a wilderness area than a developed area? State the pros and cons for each.

6. Were the minerals evenly distributed throughout the cookie mine? Do you think this is a good model for a real mine? Why/why not?

7. Did you leave any chips behind in the cookie? Why/why not?

8. Do you think the mining process is faster when you know in advance that the land must be restored? Explain.

9. What changes in your mining technique would have resulted in more profit?  How might these changes have affected the environment?
