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Abstract:  Coal generates about 40% of our nation’s electricity. This activity allows students to explore the formation, geology, recovery, and uses of coal, as well as the reclamation of coal mine sites.  Using sand, clay, soil, and rocks, students build a miniature plot of land containing coal deposits.  Students then learn about the surface mining method of recovering coal from the Earth, and practice the method on a plot of land.  After the coal is mined, students reclaim the plot of land and discuss how the coal is transported and used.   
Grade Level: 

6-8
Resource Type: 

Hands-on guided Inquiry
Subject:

Students will be able to describe the process and challenges of mining and reclamation.  
National Science Standards:

ESS3.A: Natural Resources 
-Living things need water, air, and resources from the land, and they live in places that have the things they need.

- Energy and fuels that humans use are derived from natural sources, and their use affects the environment in multiple ways. Some resources are renewable over time, and others are not.

-Humans depend on Earth’s land, ocean, atmosphere, and biosphere for many different resources. Minerals, fresh water, and biosphere resources are limited, and many are not renewable or replaceable over human lifetimes. These resources are distributed unevenly around the planet as a result of past geologic processes.

-Resource availability has guided the development of human society.

-All forms of energy production and other resource extraction have associated economic, social, environmental, and geopolitical costs and risks as well as benefits. New technologies and social regulations can change the balance of these factors.

ESS3.C: Human Impacts on Earth Systems 

-Human activities in agriculture, industry, and everyday life have had major effects on the land, vegetation, streams, ocean, air, and even outer space. But individuals and communities are doing things to help protect Earth’s resources and environments.

-Human activities have significantly altered the biosphere, sometimes damaging or destroying natural habitats and causing the extinction of other species. But changes to Earth’s environments can have different impacts (negative and positive) for different living things.

-Typically as human populations and per-capita consumption of natural resources increase, so do the negative impacts on Earth unless the activities and technologies involved are engineered otherwise.

-The sustainability of human societies and the biodiversity that supports them requires responsible management of natural resources.

-Scientists and engineers can make major contributions by developing technologies that produce less pollution and waste and that preclude ecosystem degradation.

	Science as Inquiry:

-Abilities necessary to do scientific inquiry
-Understandings about scientific inquiry
	
	


Science in Personal and Social Perspectives

-Changes in environments and Science and technology in local challenges.

-Risks and benefits of Science and Technology in society.

-Populations, resources, and environments, and Natural hazards

Ohio Model Curriculum Standards
Science Inquiry and Application- 

Students will be able to:

(Identify questions that can be answered through scientific investigations;

(Design and conduct a scientific investigation

(Use appropriate mathematics, tools and techniques to gather data and information;

(Analyze and interpret data;

(Develop descriptions, models, explanations and predictions;

(Think critically and logically to connect evidence and explanations;

(Recognize and analyze alternative explanations and predictions; and

(Communicate scientific procedures and explanations.

Pre-Assessment

Name:__________________________

Pre-assessment: This Mine of Mine

Complete the following t-chart.


“Things I know about mining…”



“Questions I have about mining…”

                   Construct a diagram of a mine depicting both before and after mining has taken place.


Before







After
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Answer each question with a complete sentence.

1. What is a natural resource?

2. Why is coal a nonrenewable resource?

3. How is coal formed?

4. Where and how do we find coal?

5. How do we mine coal?

6. Why is it important to reclaim land after it is mined?

7. How do we use the energy in coal?

Lesson Time- 2-3 class periods.
Materials: 

Plastic bowls

Clear straws

Plastic spoons

Craft sticks

Potting soil

Very small gray pebbles

Very small white pebbles

Sand (slightly moistened)

Play-dough or clay

Carbon fish tank filter pellets (coal)
Begin by giving students the Pre-Assessment. 
Activity 1: Land Development

Preparation

1.  Prepare copies of Formation and Source Mining (pages 12 and 13) to project for the class.

2.  Set up work stations with the necessary materials (see page 5) so that students will have access 

to all supplies.

3. Cover the student work areas with newspaper or plastic. 

4. Place one large bowl each of sand, gray pebbles, white pebbles, and topsoil at each station, 

as well as a portion of clay, a small bowl of coal, and a plastic spoon. Hint: The activity is more 

successful if the sand is slightly moist—the consistency of brown sugar.
Procedure:

1. Have the students read the coal info-sheets. Project the Formation master and discuss the formation of coal. Also discuss its significance as an energy source in the United States, especially in the generation of electricity. 

2. Review the following vocabulary words:

ƒcoal: a black mineral that can be burned for energy

ƒmine (verb): to remove natural resources from the ground by digging

ƒsurface mining: removing layers of earth to recover a natural resource

ƒnatural resource: something in nature that can be used to improve lives

ƒreclamation: returning disturbed land back to the way it was

3. Explain to the students that they will build their own plots of land that contain coal deposits.

4. Discuss how the Earth is made of layers of different materials.  In this activity, the layers in the crust are represented by sand, clay, soil, and pebbles.

5. Provide each group of two students with a small plastic bowl and spoon. Have the students write their names on the bottoms of the bowls with markers, then send them to the work stations.

6. Explain to students that they are going to be “hiding a vein of coal” within their land formations.  The following can be referred to as an example, but stress that it is only an example and encourage students to formulate their own strata.
Get a lump of clay about the size of your fist, or a bit smaller.

ƒRoll the clay flat and press it into the bottom of your container. 

This represents the clay layer in the Earth.

ƒPlace one spoonful of coal on an area of the clay and flatten it. (This coal layer should not be distributed evenly throughout the clay; 

it should take up only a small area of the clay.) 

This represents a seam of coal on top of the clay layer.

ƒSpread 6 spoonfuls of gray pebbles on top of the coal. Make a hill with the pebbles. 

This represents the shale that typically covers a layer of coal.

ƒSpread 7 spoonfuls of white pebbles evenly in the container. 

This represents a layer of limestone.

ƒSpread 8 spoonfuls of gray pebbles evenly on top of the white pebbles. 

This represents another layer of shale.

ƒSpread 10 spoonfuls of sand evenly on top of the pebbles. 

This represents sandy, rocky soil.

ƒSpread 12 spoonfuls of topsoil evenly on top of the sand. 

This represents fertile topsoil.

ƒUse cut grass, leaves, and twigs to make fields and forests on your plot of land.

7. After the students have finished their plots of land, have them clean up and store them until tomorrow. The topsoil, grass seeds, and spoons will be needed again.

8. Review and discuss how the Earth is made of layers of different types of rocks, topsoil, clay, and water. Some of these layers contain natural resources that we use for many different things.
Activity 2: Geology, Mining, and Reclamation

Preparation

1. Set up and cover work stations with newspaper or plastic and put bowls of topsoil and grass seed at each station. Place clear drinking straws and spoons at each station.

Procedure
1. Discuss with the students things they use that are made from natural resources found underground, such as:

ƒpencils made from graphite

ƒjewelry made from gold, silver, gemstones

ƒplastic items made from petroleum

ƒnylon and polyester clothes made from petroleum

ƒanything metal

ƒcoal used to generate electricity

ƒnatural gas, petroleum, and uranium used to generate electricity

ƒsteam from geysers—geothermal energy

2. Discuss how we remove coal and other natural resources buried in the Earth, using the Source Mining master.

3. Have students retrieve their plots of land and return to the work stations. Explain that they will be mining the coal from another group’s land formation.
4. Explain that each group can only use a straw, spoon, and a craft stick. 

5. Present the challenge:  “Your goal is to “figure out” both where the coal is and how to mine and reclaim the land as close as possible to its prior state.
6. Instruct each group to come up with a written plan before they begin mining.
7.Students will realize that using the straws for core samples will allow them to find the coal and surface mining will allow them to keep the materials separated for reclaimation later.  

8. Have a whole group discussion about the importance of reclaimation and the “clean coal” product.  

9. Give Post assessment. (Same as Pre –Assessment) Paying special attention to the diagrams of the mines before and after.  Diagrams should contain layers including coal, and reclaimed land afterwards.
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