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Assignment – Where’s That Mine of Mine? 
Explore some of the factors involved in opening a new mine as they might apply to mining a 
theoretical mineral (“amazite”) in various regions around the world. Present your findings in 
writing and/or in a presentation to the class. 
 

Student Instructions 
Explore some of the factors involved in opening a new mine as they might apply to mining a 
theoretical mineral (“amazite”) in various regions around the world. Present your findings in 
writing and/or in a presentation to the class. 
 

Materials Required  
Computer with Internet access and connection to a printer plus paper, pencil, ruler, and a 
protractor. 
 
The process of developing a mine begins with exploration and analysis of potential deposits. 
Exploration involves a range of activities designed to help determine if there are minerals under 
the ground. If the exploration process identifies minerals that can be commercially extracted 
(i.e., mined at a profit), then mining in the future may be possible. 
 
Much less than one percent (.0002%) of exploration projects typically progress to establishing a 
mine. This is part of the reason why mining and the resources extracted come at a high financial 
cost. 
 
Initial exploration activities, such as mapping, will start over a large area and then target smaller 
and smaller areas. The aim is to see if mineralization is at levels large enough to be 
commercially extracted. Exploration for minerals may involve literature research, geophysical 
surveys, mapping, surveying the ground from the surface, air or space, testing water and soil 
samples, and drilling. 
 
Once potential mine sites are identified, they then need to be evaluated for their feasibility 
with respect to the environment, surrounding communities, the availability of labor and 
infrastructure, regulatory concerns, and the costs of getting the mined materials to market by 
way of processing and manufacturing facilities. 
 
In this assignment, you will be making a simplified study of several potential mine sites and 
making a recommendation regarding their suitability for development. While actual 
exploration, evaluation and permitting processes often take tens of years and are far more 
rigorous and complex than this assignment–involving engineering, geologic and other scientific 
studies, as well as financial and environmental assessments–you will take into consideration 
some of the same factors that affect the development of modern mines. 
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Getting Started 
Write down ten whole numbers between 1 and 12, in any order, without any duplicates. We’re 
going to use these numbers to determine certain values throughout the assignment, so mix 
them up and be random! 
  

Position I II III IV V VI VII VIII IX X 

Example 3 9 6 12 7 2 11 1 10 4 

Your 
Number 

          

 
Print a map that includes a square area approximately 200 miles wide x 200 miles high – that’s 
40,000 mi2 - with your assigned location at the center. Draw X and Y axes on the map, with your 
assigned location at (0,0). 
 

One way to do it: In a desktop browser, search Google for your given location, click on 
“Maps” and then adjust the size of the map so that the scale shown in the bottom right 
corner of the screen is “20 mi.” You may also want to superimpose a transparent image 
of a 360-degree protractor, which can be searched for online as well. Screen capture the 
map (including the scale) and print it. Based on the scale of the map, calculate the length 
of an axis that represents 200 miles. Draw the X and Y axes accordingly.  
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Using the numbers you wrote down in Positions 1 thru 5 above, plot the corresponding points 
on the map (according to scale) and label them Alpha, Beta, Gamma, Delta, and Epsilon. 
 

Site Location Position Your Number 

Location Coordinates 
corresponding to Your 

Number from the Table 
Below: 

 Alpha I   

 Beta II   

 Gamma III   

 Delta IV   

 Epsilon V   

 Example VII 11 225 degrees, 30 

miles 

 
Location Coordinates: 

1. 20 degrees, 50 miles   7.  25 degrees, 70 miles  
2.  140 degrees, 70 miles   8.  160 degrees, 20 miles 
3. 250 degrees, 60 miles   9. 290 degrees, 60 miles 
4. 70 degrees, 60 miles   10. 100 degrees, 80 miles 
5. 210 degrees, 80 miles   11.  225 degrees, 30 miles 
6. 315 degrees, 20 miles   12.  350 degrees, 80 miles  

 
The five points you selected identify candidate sites for a new “amazite” mine. Amazite is a 
(fictitious) mineral that has been deemed critical to the US economy and national security, due 
largely to its scarcity in the world and its rapidly growing use in electric vehicles, wind turbines 
and geothermal energy processes.  
 
Your job will be to evaluate all five potential mine sites, which currently are the only known 
deposits that are considered even remotely viable as long-term sources of amazite. You are to 
make a recommendation – with supporting facts – as to where new mine(s) may be located, as 
well as where they should not.  
 
For each possible mine site, take the following into consideration: 

1) Cost of production. We will make some assumptions below regarding how much it will 
cost to extract and process amazite for each potential location. 

2) Population of the area and any cities/towns nearby. Are there social/cultural factors 
involved?  

3) What industries are prevalent in the area? Would they be a good fit with mining, and 
would there be a sufficient labor force in the area to work at a mine? 

4) The local environment – Is the area rural? Is it developed? What natural resources might 
be disturbed by construction of a mine? How would you suggest a mine mitigate the 
environmental impact? 
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5) Transportation and energy infrastructure - How would the mine transport the mined 
material to processing and/or manufacturing facilities? Are there rail or water options? 
Nearby highways? What sort of options do you think the site would have in terms of 
getting power to run its operations? 

6) Reclamation – What sort of restoration or repurposing of the affected land would need 
to take place in fifty years when it is no longer economically feasible to continue mining 
amazite in each location? 

7)  What do you see as the negative and positive factors for each location influencing your 
decision? 

 

“Dig in” And Analyze Your Sites 
You may want to develop a table that helps you organize some key points that you feel are 
important to know about each possible site. For example, from looking at your map, can you 
make some initial observations about the following? 
 
 
 
 
 
 
 
 
 
 
 

 
Next, do further research on each area to flesh out the information from your table of initial 
observations.  
 
For example, is there already mining activity in the area? If so, find out what kind and whether 
it is a major factor in the local economy. Then consider how that presence (or lack of a 
presence) would help or hinder a new mine in terms of infrastructure, availability of a qualified 
workforce, environmental impact, and community acceptance of a new mine. 

 
Making Random Assumptions a Little Less Random 
For the purpose of this assignment, you are going to make many assumptions that would 
normally take a great deal more research than you have either the time or experience to 
conduct. However, you still need to consider some of the real-world factors that go into 
decisions such as where to locate a mine.  
 
Your list of random numbers will continue to help us in this regard, because all mines are NOT 
created equal! 
 

 Site 
Alpha 

Site 
Beta 

Site 
Gamma 

Site 
Delta 

Site 
Epsilon 

Nearest city or town      

Distance to nearest railroad line      

Nearby body of water used for shipping?       

Nearby population for labor?      

Rural or urban area?      

Protected land or waterways?      

Highway transportation nearby?      

Navigable terrain?      

Etc.      
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TPA – Tonnes Per Annum (Metric Tons Per Year) 
One of the most important factors in evaluating a mine’s performance is the quantity of mined 
material it can produce each year, measured in metric tons or “tonnes” (one of which equals 
2204.62 pounds), not the “ton” at 2,000 pounds with which you may be familiar. This is 
expressed in “tonnes per year” abbreviated TPA. (What’s the difference between “ton” and 
“tonne”? Read more: bit.ly/tonvstonne.) 
 
For this exercise, assign an annual TPA to each of your sites based on this table: 
 

If Your 
Number is: 

1 2 3 4 5 6 7 8 9 10 11 12 

Then the 
TPA* is: 

200 130 185 135 120 175 150 170 145 90 165 210 

* In thousands of metric tons per year 
 

Site Location Position Your Number 
Tonnes Per Annum* 

(TPA) 

 Alpha VI   

 Beta VII   

 Gamma VIII   

 Delta IX   

 Epsilon X   

 Example IV 12 210 

* In thousands of metric tons per year 
 
Cost Per Tonne (CPT) 
Similar to how we determined the TPA, now we will determine the projected cost to extract 
(remove from the ground) and process (concentrate, smelt and refine) a tonne of mined 
amazite from each mine site. This is known as the “cost per tonne” – and we will break it down 
in terms of the cost to extract the mineral and the cost to process it. 
 

If Your 
Number is: 

1 2 3 4 5 6 7 8 9 10 11 12 

Extraction 
CPT* is: 

2 4 5 2 8 3 2 7 3 2 5 1 

Processing 
CPT* is: 

3 2 1 4 2 3 5 2 4 1 3 5 

* In thousands of US Dollars 
 

Site Location Position Your Number Extraction CPT* 

 Alpha I   

 Beta IX   

 Gamma V   

http://www.mineralseducationcoalition.org/
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 Delta III   

 Epsilon VII   

 Example VI 2 4 

* In thousands of US Dollars 
 

Site Location Position Your Number Processing CPT* 

 Alpha IV   

 Beta II   

 Gamma X   

 Delta VIII   

 Epsilon VI   

 Example III 6 3 

* In thousands of US Dollars 
 
Add the two CPT numbers for each mine site to determine its total Cost Per Tonne (CPT). 
Remember, this is simply our method of assuming the CPT for the purpose of the assignment. 
Consider what factors might affect a mine’s Cost Per Tonne in the real world: Labor costs, 
energy costs, costs of operating and maintaining equipment, types and amount of processing 
required for the extracted mineral, cost to transport the mineral for use, etc. 
 

Site Location Extraction CPT* Processing CPT* Total CPT* 

 Alpha    

 Beta    

 Gamma    

 Delta    

 Epsilon    

 Example 4 3 7 

* In thousands of US Dollars 
 
What can you do with the assumptions we’ve just made? For one thing, you could calculate a 
very rough annual cost for mine’s production by multiplying the TPA by the Total CPT. Next, you 
can consider the CPT compared to the market price for processed amazite–also taking into 
account the need to transport the amazite to wherever it needs to be delivered. Let’s say that 
the current price for amazite is $8 per tonne.  Does that suggest that any of your potential 
locations could be produce amazite profitably? 
 
Energy Potential – Solar, wind and more 
The use of solar energy in mining – even underground mining, strange as it may sound–has 
great potential to offer mines a more affordable (and renewable) source of electricity for their 
operations. Cheaper power helps contribute to a lower Cost Per Tonne. 
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However, the benefit from solar energy is greatest for mines located in areas receiving the 
greatest amount of sunlight per day. This measured in terms of insolation (or “sun hours”)–the 
measurement of cumulative solar energy that reaches an area over a period of time. In a 40,000 
square mile area, there may not be a great difference between your five locations–but maybe 
there is! 
 
Visit Wikipedia for a list of “cities by sunlight duration” around the world, or search the web to 
find a calculator that determines the average “peak sun hours” per day for your location. 
Alternatively, you can search the web for a “world insolation map” and gauge whether there is 
much of a difference between the locations of your potential mine sites.  
 
Are there other forms of energy that could benefit any of your potential mine locations based 
on their ready availability?  For example, proximity to existing electricity generating stations, 
transmission networks, and hydroelectric facilities–plus the suitability for wind farms in the 
area-may all factor into the feasibility of a potential mine site. 
 

Prepare and Present Your Report 
Finally, prepare your recommendation, ranking the potential site(s) in order of their suitability 
for development of a new amazite mine, from most suitable to least.  
 
Be sure to consider: 

 Cost of production. 

 Nearby population and social/cultural factors 

 Other industries in the area and availability of a potential work force. 

 The local environment and possible actions to mitigate the impact of mining. 

 Transportation and energy infrastructure. 

 Reclamation possibilities. 
 
Include findings from your research and the assumptions we’ve made above to support your 
conclusions. 
 
As you consider what you’ve learned about each location, as well as what you’ve assumed, 
keep in mind that actual exploration and evaluation processes often take years (5-20+) and are 
far more complex than this assignment will allow.  That said, you should have a greater 
understanding and appreciate for the work that goes into planning a new mine.  
 
Also, remember that we don’t always have an easy choice in locating new mines–we have to 
mine minerals where they are found, which is very rarely in a convenient location for our 
society! 
 
If you’d like to learn more about mining and the many types of careers available, visit the 
Minerals Education Coalition online at www.MineralsEducationCoalition.org. 
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