
 

 
 

 

 

 

 

 

 

 

Forging the West 

Mountain Top Removal Coal Mining 
 

Subject: Science 

 

Grade Level:  High School 

 

Lesson description:  This lesson will inform students about coal mining and 

its connection to energy use, while helping them understand the need to 

reduce energy consumption in their own lives. The students will learn how 

destructive mining for coal is to the environment.  

 

Lesson Length: 

  

Colorado State Education Standards met:  

Earth Science: 

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

and consumption of renewable and nonrenewable resources 

a. 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)   

d.  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. 

 

Materials needed:  

Photograph of open pit mine at Sunrise Mine 

http://steelworks.pastperfectonline.com/photo/56FCC3A8-F566-4258-

9773-892978184271 

 

Photograph of open pit mine at Sunrise Mine 

http://steelworks.pastperfectonline.com/photo/BF624C94-11A4-4411-

B476-959433264796 

• Computers with internet access 

· 10 bandanas (4 black, 2 blue, 2 red, 2 green) 

· Calculators 

· (optional) poster board and markers 

· Reproducible #1 - At Home: Monitoring Your Energy Use! Pre-Assignment 

 

Teacher Background: 

The adverse effects of coal are vast and widespread. Because it can be 

acquired domestically in a relatively cheap manner, coal remains our largest 

source of energy, accounting for just under half of our energy usage. The 

United States mined 1,145.6 million short tons in 2007! All this coal 

contributes to around 36% of CO2 emissions in the United States, which is 

the main contributor to global climate change. Coal-fired power plants are 

also second only to automobiles as the greatest source of emissions for smog 

and ozone, and are the highest source of acid-rain-causing SO2.4 

Lastly, they release massive amounts of particle pollution and soot, which 

means our air is dirtier and less healthy.  

 

The tragedy is that the average coal-fired power plant is only 1/3 efficient; 

meaning 2/3 of the energy in the fuel is wasted. Even before the coal is used 

for power, just taking it out of the ground causes environmental problems. 

Surface mining of coal completely eliminates existing vegetation, destroys 

the genetic soil profile, displaces or destroys wildlife and habitat, degrades 

air quality, alters current land uses, and to some extent permanently changes 

the general topography of the area mined. Mine tailing dumps produce acid 

mine drainage which can seep into waterways and aquifers, with 

http://steelworks.pastperfectonline.com/photo/56FCC3A8-F566-4258-9773-892978184271
http://steelworks.pastperfectonline.com/photo/56FCC3A8-F566-4258-9773-892978184271
http://steelworks.pastperfectonline.com/photo/BF624C94-11A4-4411-B476-959433264796
http://steelworks.pastperfectonline.com/photo/BF624C94-11A4-4411-B476-959433264796


consequences on ecological and human health. If underground mine tunnels 

collapse, this can cause downward shifting or caving of land surfaces. During 

actual mining operations, a potent greenhouse gas, methane, may be released 

into the air. And by the movement, storage, and redistribution of soil, the 

community of microorganisms and nutrient cycling processes can be 

disrupted. 

 

While coal-generated energy does significant amounts of damage, it is 

possible for everyone to minimize its effects. If everyone uses less energy, 

we can decrease the amount of coal that we must produce.  

 

Lesson procedure:  

Warm-up: Monitoring Your Energy Pre-Assignment – For the Night Before 

Send students home with Reproducible #1 - At Home: Monitoring Your 

Energy Use! Pre- Assignment that will prompt thought about energy usage.  

 

In short, the worksheet will: 

 Ask students to look for all items that rely on electricity to work.  

 Ask students if all those things need to be plugged in 

 Ask students to think about other ways their family uses energy 

 Ask students where they think all that energy comes from 

 

Activity One: The Coal Mine Calamity 

 

1. Play ‘Searching for Coal’ 

a. Push all desks, chairs, and other furniture to the corners of the room 

b. Have students take off their shoes and pile them high in the middle of 

the room, shaped like a mountain. 

c. Somewhere in the middle of the pile, hide ten bandanas of different 

colors. The shoes symbolize the mountain, four of the bandanas (black) 

symbolize coal, two (red) symbolize someone in the nearby town getting a 

respiratory illness, two (blue) symbolize the water supply being contaminated 

with toxic chemicals, and two (green) symbolize the surrounding farmland 

being destroyed. 

d. Blindfold one student, and tell him/her that s/he is a coal miner. S/he has 

to find a ‘ribbon of coal’ in the mountain of shoes, while trying not to destroy 

the mountain in the process. This will be, more or less, impossible. 

e. Steer him/her toward the mountain of shoes and let him/her dig through 



the pile (trying not to wreck it) until s/he pulls out a bandana. 

f. Discuss what the student found (it might not be coal). 

g. Americans don’t stop needing energy! Blindfold a new student and have 

them ‘dig for coal.’ 

h. For different options that don’t involve dirty shoes, see Appendix - 

Alternatives to Using Shoes. 

 

2. Discuss the effects of coal mining: 

 What did the ‘mountain’ look like at the end of the activity? 

 Even though the miners were cautious, the pile was still destroyed. 

Given that most states have few mining laws, what would the mountain 

look like if the miners had not been cautious? 

 What if there was a nearby town or river next to the mountain? What 

would happen to these sites after the mountain was destroyed? 

 

3. Discuss and/or calculate the amount of coal used in the U.S. each year 

(Note: Section ‘b’ below contains more advanced concepts to be done in place 

of or as an extension to the discussions in Section ‘a’, or it can be skipped 

entirely depending on the students’ abilities and the timeframe of the class). 

 

a. Discuss how nearly half of the energy used in every American 

household comes from coal. 

 On average, each American household uses almost 1,800 pounds 

of coal per year. Pass around an object that weighs about 1 

pound, and talk about how much 1,800 pounds would be. 

 Next, talk about the number of people in each American 

household (average of 2.61). If two or three people live in each 

house, think how many pounds of coal are being used by just one 

person per year (about 688 pounds). How old are your students? 

How many years have they been using that much energy? 

 Also, have students ponder the difference between individual 

energy usage and household energy usage. For example, it uses 

the same amount of energy to heat a house whether one person 

lives there or eight. Also, think about the energy used by 

individuals outside of the home (ex. transportation, offices and 

factories, production of materials, etc.) 

 

Extend these concepts by having each student think of his/her 



neighborhood, subdivision, town or city, and then imagine how many houses 

and people there are in neighborhoods, towns and cities all around the 

United States. That’s a lot of households and people using a lot of coal! 

 

b. Have students calculate the raw numbers and compare their results 

with the following statistics: 

 The average American household consumes 11,000 kilowatt-

hours of energy per year.7 If 49% of that is from coal, how 

many kilowatt-hours of coal does each household use per year? 

(Answer: 5,390 kilowatt-hours per household per year) 

 If a pound of coal produces around 3 kilowatt hours of energy8, 

how many pounds of coal does the average household use in a 

year? (Answer: 1,796.777, or approximately 1,797 pounds of 

coal per household per year from coal) 

 There are 2.61 people on average in each U.S. household9 - how 

many kilowatt hours of coal does each person burn through? 

(Answer: 2065.134, or approximately 2,065 kilowatt hours of 

coal per person) 

 If a pound of coal produces around 3 kilowatt hours of 

energy10, how many pounds of coal does the average person use 

in a year? (Answer: 688.378, or approximately 688 pounds of 

coal per person) 

 If each kilowatt-hour of coal used produces 1.9 pounds of 

carbon emissions. How many pounds of CO2 does your coal 

addiction release each year? 

(Answer: 3,923.7546, or approximately 3,924 pounds of CO2 per 

person per year) 

 There are 301,139,947 people in the U.S.11 How many tons of coal 

does the U.S. need to provide energy for these houses in one year? 

(Answer: 207,298,114,436 pounds of coal, or 103,649,057.218 tons – 

there are 2,000 pounds in 1 ton – and 39,712,282.459 tons per 

household). Remember, this doesn’t include factories or office 

buildings! 

 vii. Have students discuss why energy usage statistics can vary widely 

depending on how they are calculated. For example, calculating by 

household does not account for energy used outside the home, or for 

the number of individuals per household. Similarly, calculations per 

individual usually do not account for energy used in communal spaces 



or infrastructure. 

 

c. Relate the concepts discussed above to the consequences for the earth. 

    i. In total, the U.S. uses 2,257,600,000,000 lbs of coal per year12 - that’s 

       1,128.800 million tons. 

   ii. Use this link from the Steelworks Museum archives  

        http://steelworks.pastperfectonline.com/photo/56FCC3A8-F566-

4258-9773-  892978184271 

 

iii. Imagine if one of these mountains were near your home 

 

4. Discuss the natural impacts of coal mining and use: 

a. Environmental impacts 

 Surface mining of coal completely eliminates existing vegetation, 

destroys the genetic soil profile, displaces or destroys wildlife and 

habitat, degrades air quality, alters current land uses, and to some 

extent permanently changes the general topography of the area 

mined.14 This often results in a scarred landscape with no scenic 

value, though rehabilitation can mitigate some of these concerns. 

 Mine tailing dumps produce acid mine drainage which can seep into 

waterways and aquifers, with consequences on ecological and human 

health. 

 The collapse of underground mine tunnels can cause subsidence 

(downward shifting or caving) of land surfaces. 

 During actual mining operations, a potent greenhouse gas, methane, 

may be released into the air. 

 By the movement, storage, and redistribution of soil, the community 

of microorganisms and nutrient cycling processes can be disrupted. 

 In addition to the production of coal, there are also significant 

environmental issues associated with its use, including air pollution, 

global warming and acid rain. 

 

c. Health effects 

 Asthma is on the rise in towns near blasting zones. Contaminated 

water, along with structural dangers to homes, have caused 

property values to plummet and have forced many living for 

generations on family plots of land to leave. 

 The EPA estimates that nearly 70% of the wells near mountaintop-

http://steelworks.pastperfectonline.com/photo/56FCC3A8-F566-4258-9773-892978184271
http://steelworks.pastperfectonline.com/photo/56FCC3A8-F566-4258-9773-892978184271


removal sites on the Appalachian Plateau test high for iron and 

manganese water concentrations. 

 After it is burned, coal’s emissions and particle pollution greatly 

reduce air quality, contributing to respiratory illness and poor 

health. 

 

 

Appendix - Alternatives to Using Shoes 

 

Play ‘Searching for Coal’ using BOOKS 

1.  Push all desks, chairs, and other furniture to the corners of the room 

2.  Pile all the books in the classroom in a pile, (some history, some math, 

some English, some science). 

3. The history books will symbolize the mountain, as mountains are very old 

and contain a lot of history. The English books symbolize a small child 

getting asthma due to the clouds of dust coming from the exploded 

mountain. The math books symbolize a water source for the nearby town 

getting contaminated, and the science book symbolize finding coal. 

4. Blindfold one student, and tell him/her that he/she is a coal miner. 

He/she has to pull one book off of the mountain, hoping that it will be coal. 

5. Discuss what the student found (it might not be coal). If it is coal, move 

on to the next student. If it is a part of the mountain, discard the book 

nearby and move on to the next student. If it is anything else, explain this 

environmental or health effect to the class, then move on to the next 

student. 

6. Americans don’t stop needing energy! Blindfold a new student and have 

them ‘dig for coal.’ 

 

Play ‘Searching for Coal’ using actual dirt 

1.  Take the student outside, and using shovels make a large pile of dirt 

shaped like a mountain. 

2. Somewhere in the middle of the dirt pile, hide ten bandanas of different 

colors. The dirt symbolizes the mountain, four of the bandanas (black) 

symbolize coal, two (red) symbolize someone in the nearby town getting a 

respiratory illness, two (blue) symbolize the water supply being contaminated 

with toxic chemicals, and two (green) symbolizes the surrounding farmland 

being destroyed by toxic chemicals. 

3. Blindfold one student, and tell him/her that s/he is a coal miner. S/he has 



to find a ‘ribbon of coal’ in the mountain of dirt, while trying not to destroy 

the mountain in the process. This will be, more or less, impossible. 

4. Steer him/her toward the mountain of dirt and let him/her dig through 

the pile (trying not to wreck it) until s/he pulls out a bandana. 

5. Discuss what the student found (it might not be coal). 

Americans don’t stop needing energy! Blindfold a new student and have 

him/her ‘dig for coal.’ 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 
 


