
 

 

 

 

 

 

 

 

 

 

 

 

 

Forging the West 

Designing a mine 
Subject:  Science 

 

Grade Level:  High School 

 

Lesson Length: 15 minutes for introduction; 30 minutes for activity; 15 for 

review/discussion 

 

Colorado State Education Standards met:  

 

Earth Science: 

 

There are costs, benefits, and consequences of exploration, development, 

and consumption of renewable and nonrenewable resources 

 

 Develop, communicate, and justify an evidence-based scientific 

explanation regarding the costs and benefits of exploration, development, 

and consumption of renewable and nonrenewable resources (DOK 1-3)   

 Analyze and interpret data about the effect of resource consumption and 

development on resource reserves to draw conclusions about sustainable 

use (DOK 1-3)   

 

 

 



Skills needed:  

Students will utilize their skills in the scientific method, problem solving, 

cooperative learning, writing and critical thinking. 

 

Primary Sources needed:  

Print, Photograph of open pit mine at Sunrise Mine 

http://steelworks.pastperfectonline.com/photo/17E0512C-F355-4CEF-

B659-634537569052  

 

Print, Photograph of Headframe of underground mine at Rockvale 

http://steelworks.pastperfectonline.com/photo/7EB3D253-FB09-490D-

841F-527943064950 

 

Lesson summary:  

Students will build a 2-dimensional model of an underground mine with a 

functional pulley system to operate the skip and cage. They will learn how 

ore is extracted from deep ore deposits. 

 

Vocabulary:  

1. Ore body 

2. Open pit mine 

3. Underground mine 

4. Mine shaft 

5. Headframe 

6. Drifts 

7. Mine design 

 

Materials needed: 

• Photographs and maps of the mines in southern Colorado from the Archive 

collection at the Steelworks Center of the West 

• Forging the West DVD Chapter 2 

• Illustrations or animations of underground mines such as found at  

http://kids.britannica.com/comptons/art-53672/The-diagram-depicts-a-

cross-section-of-three-different-kinds 

• Paper and pencils 

• Rulers 

• Cross-sectional mine diagrams 

 

http://steelworks.pastperfectonline.com/photo/17E0512C-F355-4CEF-B659-634537569052
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http://kids.britannica.com/comptons/art-53672/The-diagram-depicts-a-cross-section-of-three-different-kinds


Lesson Procedure:  

Introduction: (15 minutes) 

Have students research how ore deposits are mapped out, how ore is 

extracted, and what both an open pit mine and an underground mine look like. 

(preferably labeled diagrams) 

 

Review the structure of open pit and underground mines.  

List the main criteria used to decide which type of mine will be developed?  

 

Write a paragraph discussing the components of an underground mine and an 

open pit mine using the vocabulary. Using the following pictures determine 

what type ore deposits were present. 

 

Look at the photographs from the online exhibit at the Steelworks Center 

of the West: 

http://steelworks.pastperfectonline.com/photo/17E0512C-F355-4CEF-

B659-634537569052 

 

http://steelworks.pastperfectonline.com/photo/DE33D53C-CA49-4AE0-

BA80-446522116843 

 

http://steelworks.pastperfectonline.com/photo/131FF11B-BEF6-4343-9110-

616558354710 

 

Activity  

(Length: 30 minutes) 

The objective of this activity is to design a mine based on a cross-sectional 

diagram of an ore body. The students will decide what type of mine would be 

the best to access the ore body and how the mine should be designed. 

 

Preparation: 

1. Use the attached diagram as an example of a cross-section of an ore body. 

Prepare a variety of these for different groups of students to work on. (Yes 

that means cutting and pasting the ore deposits in different places. ) 

2. Divide the class into groups of 2 or 3 students. Give each group a 

different cross sectional ore body diagram. 

3. Each group must design a mine to extract the ore from the ore body. They 

should decide which would be most efficient – an open pit or an underground 

http://steelworks.pastperfectonline.com/photo/17E0512C-F355-4CEF-B659-634537569052
http://steelworks.pastperfectonline.com/photo/17E0512C-F355-4CEF-B659-634537569052
http://steelworks.pastperfectonline.com/photo/DE33D53C-CA49-4AE0-BA80-446522116843
http://steelworks.pastperfectonline.com/photo/DE33D53C-CA49-4AE0-BA80-446522116843
http://steelworks.pastperfectonline.com/photo/131FF11B-BEF6-4343-9110-616558354710
http://steelworks.pastperfectonline.com/photo/131FF11B-BEF6-4343-9110-616558354710


mine or both to access different parts of the deposit. 

4. If they are designing an underground mine, they should draw the location 

of the mine shaft and drifts to access the ore bodies. 

5. Optional: They could also draw a cross-sectional diagram of the open pit 

mine to show the benches and truck routes. 

 

Discussion (Length: 15 minutes) 

Each group should write a paper explaining to “shareholders in the mine “ the 

design they chose and why this design of the mine will efficiently extract all 

of the ore. 

 

 

 
 

 

 
 


