Chapter 10: Protecting Earth’s Resources
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Scientific Process Skills Focus

· How can creating and developing new inventions help solve problems in the real world.
Lesson 1: What are nonrenewable energy resources?

I. Types of Resources

a. A resource can be used for materials or energy. A renewable resource can be replaced. For example, trees are a renewable resource.

b. Nonrenewable resources can never be replaced, like coal which comes from plants.

c. Layers of dead plants can build up and form a material called peat. In time, peat gets buried and slowly changes into soft coal, then hard coal.

d. Coal is a fuel and it can be burned to make heat or energy used in most power plants. The energy in coal was once sunlight energy that plants used.

e. Petroleum and natural gas are also fuels, but they did not begin as plants, they began as small sea organisms. So, crude oil and natural gas are called fossil fuels.

II. Oil and Natural Gases

a. Drills make deep holes in Earth’s surface to find oil, which can be on land or under the ocean floor. Natural gas is often found near crude oil and can be pumped into pipelines that carry it to tanks until it is needed.

b. Crude oil can be used to make gasoline and other fuels that run machines like cars, trucks, tractors, trains and ships. Also, some power plants burn fuel to make electricity.
c. Crude oil can be used to make other products like asphalt, plastic, grease, and wax.

III. Advantages and Disadvantages

a. Some advantages are that coal and oil are easy to store and move, large amounts of energy come from fossil fuels and it is harder to get the same amount of energy from other energy sources.

b. Some disadvantages are that the supply of fossil fuels is limited, burning coal and oil also causes air pollution and water pollution. Plants and animals are harmed when oil spills into water.

c. Careful planning can help people use fossil fuels wisely.

Lesson 2: What are other energy sources?

I. Solar Energy

a. Solar energy is energy from sunlight and uses solar cells use sunlight to make electricity.

b. Black is a color that absorbs the most heat from solar energy.

c. Solar energy is renewable and it does not pollute the environment.

d. But we cannot get solar energy at night or on cloudy days, which is why we use it in a limited way.

1. Also, changing solar energy into electricity is expensive and can also create dangerous wastes. 

II. Wind Energy

a. Wind turbines are used to change wind energy into electricity and do not cause pollution. 

1. The speed of the blades does not have anything to do with how much energy it produces, but wind turbines spin faster in light winds than old windmills did.

2. Some disadvantages are the wind does not blow all the time and birds can die if they fly into the turbines.

III. Moving Water

a. Hydroelectric power plants use moving water to make electricity and usually built in dams. 

1. Parts of generators spin as water moves through the dam. As they spin, they make electricity.

b. Hydroelectric plants do not use fuel to make electricity so they do not create pollution, and factories were built near rivers to use the moving water.

1. The area also has to have a place where a lake can form behind a dam. These lakes flood animal and plant habitats and can also harm fish.

IV. Nuclear Energy

a. Nuclear power uses hot uranium to make steam, which makes electricity. 

1. Nuclear power plants use less fuel than power plants that use coal or oil and they do not produce smoke. 

2. Nuclear power plants are expensive to build, they make harmful wastes and uranium is a rare metal and a nonrenewable energy source.

V. Geothermal Energy

a. Geothermal energy is made from high temperatures inside the Earth.

1. One way this energy is used is to pour water down deep holes into hot rock so that hot water or steam rushes to the surface to make electricity.

2. Geothermal energy can make electricity all day, all night and can be used all year long.

3. But geothermal energy can only be made in places close to the surface of the Earth and the steam can also cause pollution.

VI. Energy of Biomass

a. Biomass is material that was recently alive usually found in garbage, which we will always have, therefore it is renewable. 

b. Biomass is burned to make electricity, so it does make air pollution.

Lesson 3: What are other resources?

I. Mineral Resources

a. Minerals are resources that are nonliving materials and are nonrenewable, like iron and salt which some are easy to find and gold are hard to find. 

b. Minerals have many uses and mining companies make repairs to the land after the mine is used:

1. Iron is a useful and inexpensive metal that can be mixed with other minerals like carbon to make steel that we use in cars and buildings.

2. Gypsum is a white material from rocks that is used in paint.

3. Gravel is made of small pieces of rocks and sand which roads are made of sometimes covered with asphalt or concrete.

II. Some Uses of Iron Ore

a. All minerals are nonrenewable, but Earth has large amounts of some minerals such as iron and less of others such as copper, lead or zinc.

b. Mining for minerals changes the land by changing the habitats of plants and animals. 

1. It also causes air and water pollution and some ways of mining leave large holes in the land and can lead to mud slides and soil erosion.

III. Water, Soil and Air

a. These important resources are needed for many reasons.

1. Air: We need air to stay alive so it can give our body the oxygen it needs and farmers use the nitrogen in the air as fertilizer for the plants. If the air is polluted by volcanoes, forest fires or burning fuels it can cause health problems for people and animals.

2. Soil: Plants need soil to stay alive which has minerals and nutrients they need. Soil can be polluted with chemicals. Growing too many crops can damage soil so farmers limit crops to prevent it. Wind and water can also erode soil.

3. Water: People, plants, and animals need water to stay alive. People also use water to bathe, cook, wash, grow food and make electricity.

b. Pollution can enter water when people dump wastes into it. Air pollution can get into rain as it falls to the ground harming the environment. Water pollution can harm plants, animals, and buildings.

c. Air, soil, and water are partly renewable because water can be recycled in the water cycle, air pollution slowly settles out of the air, and new soil is always being made. 

1. These processes take a very long time, so we must take care of these resources every day.

Lesson 4: Can resources be conserved?

I. Repairing Soil, Water and Air

a. The use of machines has caused air, soil, and water pollution which have had a major effect on the environment. 

b. Some towns have become so polluted that people had to leave because the pollution was dangerous to people’s health and removing pollution is very expensive.

c. You cannot always see pollution in the environment; therefore, scientists monitor pollution in the air, soil, and water. 

d. Monitoring pollution can also help people find out where pollution is coming from, and keep it from increasing.

II. Conservation Laws

a. There are laws to protect the natural resources. For example, businesses in many areas have to plant new trees to replace trees they cut down and some factories must clean the lands they pollute. 

b. Other laws have set aside land to be used as national parks these parks protect environments.

III. Using Less and Reusing Resources

a. We can help by using less resources, for example turning off lights when we leave the room also reduces air pollution because the power plant doesn’t have to make more electricity.

b. People and businesses can also reuse resources. You can reuse the back of paper. 

c. Some businesses help people reuse things by selling used goods, for example some companies reuse old computer parts and old tires can be reused to make playground surfaces or a tire swing.

d. Hybrid cars, which use a combination of gas engine and electric motors, can help people use less gasoline.

IV. Recycling

a. Recycling is treating or changing something so it can be used again.

b. Glass, paper and plastic call all be recycled in many ways:

1. Plastic is collected, and then sorted in a recycling center.

2. Next, the containers are chopped into flakes and washed and dried.

3. Finally the flakes are tumbled dried and melted to form new things.

c. Recycling can save materials, put less trash into landfills and can also save energy. For example, there is a large supply of aluminum in the Earth, but it takes less energy to recycle aluminum than it does to get aluminum from a mine.

