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INTRODUCTION

STANDARDS

MAIN STANDARDS

4-ESS3-1: Earth and Human Activity - Obtain and combine information to describe that energy
and fuels are derived from natural resources and that their uses affect the environment.
[Clarification Statement: Examples of renewable energy resources could include wind energy,
water behind dams, and sunlight; non-renewable energy resources are fossil fuels and fissile
materials. Examples of environmental effects could include loss of habitat due to dams, loss of
habitat due to surface mining, and air pollution from burning of fossil fuels.]

SS3.A (4-ESS3-1): Disciplinary Core Ideas: Natural Resources - 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.

STANDARD CONNECTIONS

4-ESS3-2: Constructing Explanations and Designing Solutions - Generate and compare multiple
solutions to a problem based on how well they meet the criteria and constraints of the design
solution.

Literacy Common Core Standards Connections: RI.4.1 Refer to details and examples in a text
when explaining what the text says explicitly and when drawing inferences from the text. (4-
ESS3-2)
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INTRODUCTION

DESIRED RESULTS

OBJECTIVE

Students will learn that energy can either come from a renewable or nonrenewable source and
learn about the effects that burning fossil fuels has on our planet. Students will learn about
potential solutions to not burning/using as many fossil fuels in their own lives.

ESSENTIAL QUESTIONS

1. What is a renewable source?

2. What is a nonrenewable source?

3. How does burning nonrenewable energy sources affect our environment?
4. What are some solutions to not using fossil fuels?

FACTUAL KNOWLEDGE

Students will learn:

1. That nonrenewable resources are limited and finite.

2. That renewable energy sources are sustainable and infinite.

PROCEDURAL KNOWLEDGE
Students will be able to:
1. Identify different ways that they can reduce their use of new renewable energy sources.

CONCEPTUAL KNOWLEDGE

Students will understand:
1. That burning/using fossil fuels is one of the many causes of climate change.

PERFORMANCE TASK

Students will complete a final project worksheet. The worksheet will include:

1. Different types of renewable and nonrenewable energy sources.

2. An explanation of renewable and non-renewable energy sources.

3. A paragraph explaining how the student can reduce their usage of fossil fuels and/or energy
consumption.
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INTRODUCTION

MATERIALS NEEDED

Material

Lesson and Activity

Renewable and Nonrenewable Energy Sources — Student
Worksheet

e One copy (front and back) per student

Lesson #2, Activity 1.2
and 2.2

Lesson #3, Activity 1.2
Lesson #4, Activity 3

Renewable and Nonrenewable Energy Sources: What it is and
how we use it — Student Worksheet
e One copy per student

Lesson #4, Activity #1

Renewable and Nonrenewable Energy Sources: Climate
Solution — Student Worksheet
e One copy (front and back) per student

Lesson #5, Activity 2.1

“We Pledge to” — Printout
e One copy for the whole class

Lesson #5, Activity #3

PowerPoint - Fully created PowerPoint outlining all of the
information within the lesson, including the vocabulary words,
links to all videos, photos, and screenshots of the in-class
worksheets.

Lessons #1-5
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LESSON #1:VOCABULARY WORDS AND THE STORY OF A SPOON VIDEO

LESSON #1: SOLID AND LIQUID BODIES OF WATER

LESSON TIME: 45 MINUTES

ACTIVITY #1 (30 MINUTES): VOCABULARY PRIMER

Students learn the vocabulary words for this lesson. The teacher teaches the vocabulary word,
uses it in a sentence, and then asks a question about the word.

1. Energy — The power or ability to make something work, move, or be active.

2. Fossil fuels — Any carbon-containing fuel formed from the remains of prehistoric plants and
animals. Ex: coal, petroleum, and natural gas

3. Non-renewable resources — Resources that have a limited supply and cannot be replaced by
natural means at a pace that meets its consumption.

4. Renewable resources — Any source that can or will be replenished naturally over a short
amount of time to meet consumption needs. Ex: wood or solar (sun)

5. Climate change — A change in global and regional climate patterns attributed to an increase
in atmospheric carbon dioxide from the burning of fossil fuels.

6. Pollution — Pollution happens when the environment is contaminated, or dirtied, by waste,
chemicals, and other harmful substances. There are three main forms of pollution: air, water,
and land.

7. Sustainable — Ability to be maintained at a certain rate or level.

8. Coal — A hard black or dark brown substance that is found in the earth and burned as fuel.
9. Oil - Liquid found beneath the earth’s surface used for fuel to power cars.

10. Natural gas — A mixture of gases found in the earth’s crust and extracted by fracking to be
used for cooking and heating.

11. Solar energy — Radiant energy from the sun that is captured to create energy.

12. Wind energy — Wind is used to create energy via turbines. The wind turns the turbines,
which creates energy and electricity.

13. Hydropower - Producing electricity by converting the power of waves and water into
energy.

ACTIVITY #2 (15 MINUTES): THE STORY OF A SPOON VIDEO
AND DISCUSSION

Activity 2.1: Watching The Story of a Spoon - Video and Discussion (3 minutes)
Students will watch the video titled “The Story of a Spoon” which shows the process that goes
into making a plastic spoon that will be used only once.

Video: The Story of a Spoon (1 minute, 55 seconds)
e Click here to watch the video
* Link to the video: https://www.youtube.com/watch?v=eg-E1FtjaxY
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LESSON #1:VOCABULARY WORDS AND THE STORY OF A SPOON VIDEO

Activity 2.2: The Story of a Spoon Discussion (12 minutes)

After watching the video, students will participate in a guided discussion. The goal of the
discussion is to guide the students to the conclusion that not using single-use plastics (e.g. a
plastic spoon) and opting for a reusable option is easier, smarter, and better for the
environment.

The video also presents a whole cycle showing how the spoon is made to how it ends up in the
consumer’s hand. The teacher can ask the students to describe the process to make a spoon that
ends up at their school, and then draw this process on the board. Refer to Appendix #1: The
Story of a Spoon Visual Representation, to see an example of the process needed to get a
plastic spoon to your school.

Here are some questions to guide the discussion:
1. What was the video about?
2.Do you think it is better to use a plastic spoon once or a metal spoon that you wash?
3. What resources go into making a plastic spoon?
4. What steps are needed to make a plastic spoon and have the plastic spoon end up in your
hand?
a.This is where the teacher will draw the process to make a spoon based off the students'
answers.
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LESSON #2:COAL AND OIL

LESSON #2: COAL AND 0IL

LESSON TIME: 45 MINUTES

ACTIVITY #1 (18 MINUTES): COAL READING AND HANDOUT

Activity 1.1: Coal Reading (10 minutes)

Students will be given 10 minutes to read the article by NASA Climate Kids titled The Story of
Fossil Fuels, Part 1: Coal. This article is a four-part reading regarding the history and origins
of fossil fuels. The series goes over coal, oil, gas, and the environmental impacts of burning
these fossil fuels. This first article is about coal, which highlights the history, origin, and use of
coal.

The four-part article is titled The Story of Fossil Fuels by NASA Climate Kids.

e The article for this activity can be found at: https://climatekids.nasa.gov/fossil-fuels-coal/

e A PDF version of the entire four-part article can be found in this document under Appendix
#2: The Story of Fossil Fuels, Part 1-4 - NASA Climate Kids.

Activity 1.2: Coal Activity (8 minutes)

After the reading, students will start working on the student handout titled “Renewable and
Nonrenewable Energy Sources.” In this worksheet, students will work on the section titled
"Coal." In this box, the students will first choose if coal is a renewable or nonrenewable
resource, will write where coal comes from, and then will draw a photo of coal. The students
can use the article to help with this activity.

ACTIVITY #2 (18 MINUTES): OIL READING AND HANDOUT

Activity 2.1: Oil Reading (10 minutes)
Students will read the next article in the series titled The Story of Fossil Fuels, Part 2: Oil.
Students read an article about oil, which highlights the history, origin, and use of oil.

Activity 2.2: Oil Activity (8 minutes)

After the reading, students will start working on the handout titled “Renewable and
Nonrenewable Energy Sources.” In this worksheet, the students will work on the section titled
"Oil." In this box, the students will first choose if oil is a renewable or nonrenewable resource,
will write where oil comes from, and then will draw a photo of oil. The students can use the
article to help with this activity.
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LESSON #2:COAL AND OIL

ACTIVITY #3 (9 MINUTES): OIL AND COAL DISCUSSION

After the students have read both the articles and filled out their handouts on coal and oil, the
students will have a class discussion to review the article and the worksheets that they have

filled out.

The following questions can be used to help guide the discussion:
1. Where does coal/oil come from?
2. What do people use coal/oil for?
3.Is coal/oil a renewable or nonrenewable resource?
4. What does it mean to be a nonrenewable resource?
5.Can we keep using nonrenewable resources forever?
6. Why is it harmful to use coal and o0il?
a.Potential answers:
i. They are a non-renewable resource.
ii. They pollute our air.
iii. Coal mining destroys the ecosystem in which it is extracted from.
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LESSON #3: GAS & THE ENVIRONMENTAL COST OF USING NONRENEWABLE
RESOURCES

LESSON #3: GAS AND THE ENVIRONMENTAL COST
OF USING NONRENEWABLE RESOURCES

LESSON TIME: 45 MINUTES

ACTIVITY #1 (18 MINUTES): GAS READING AND HANDOUT
Activity 1.1: Gas Reading (10 minutes)

Students will read the third article in the series titled, The Story of Fossil Fuels, Part 3: Gas.
This article discusses the history, origin, and use of gas. It also talks about how coal, oil, and
gas are all nonrenewable resources and they will someday all run out.

Activity 1.2: Gas Activity (8 minutes)

After the reading, students will start working on the student handout titled “Renewable and
Nonrenewable Energy Sources.” In this worksheet, students start working in the section titled
"Gas." In this box, the students will first choose if gas is a renewable or nonrenewable
resource, will write where gas comes from, and then will draw a photo of gas. The students can
use the article to help with this activity.

ACTIVITY #2 (15 MINUTES): “THE KING WHO BANNED COAL”
READING AND DISCUSSION

Activity 2.1: Reading The Story of Fossil Fuels, Next (10 minutes)

Students read the last section of the article in the series titled, The Story of Fossil Fuels, Next.
This section of the article highlights the “The King Who Banned Coal” and also discusses the
environmental impacts that burning fossil fuels has on people and our Earth.

Activity 2.2: Discussion on the reading (5 minutes)

After the reading, the students will participate in a short class discussion based off of the
reading. The class discussion will focus on the students' understanding the environmental and
human health issues of using fossil fuels. The discussion will also allow students to show their
understanding of renewable and nonrenewable energy sources.

Use these questions to help guide the discussion:
1. Why did the King try to ban coal?
2. What happens when we burn coal?
a. Answer: Coal pollutes our environment, warms the earth, and causes health issues to
humans.
3. What does it mean when a resource is a nonrenewable resource?
4.What does it mean when a resource is a renewable resource?
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LESSON #3: GAS & THE ENVIRONMENTAL COST OF USING NONRENEWABLE
RESOURCES

ACTIVITY #3 (12 MINUTES) RENEWABLE & NONRENEWABLE
ENERGY VIDEO AND DISCUSSION

Activity 3.1: Videos on Renewable and Nonrenewable Energy (7 minutes)

The students will watch the video titled the "Difference Between Renewable and
Nonrenewable Resources," which explains to kids what a natural resource is, and then explains
what the difference is between a renewable and a nonrenewable resource. After this video the
students will watch the video titled Safety Smart Science with Bill Nye the Science Guy, which
explains why and how fossil fuels are heating up our Earth.

Video: Difference Between Renewable and Nonrenewable Resources (3 minutes, 25 seconds)
e (Click here to watch the video
e Link to the video: https://www.youtube.com/watch?v=PLBK1ux5b7U&t=2s

Video: Safety Smart® Science with Bill Nye the Science Guy®: Renewable Energy —
PREVIEW (3 minutes and 7 seconds)

e Click here to watch the video

¢ Link to the video: https://www.youtube.com/watch?v=grI3BDSGEC4

Activity 3.2: Conversation on renewable and nonrenewable energy (5 minutes)

After the students watch the two previous videos, the students will have a better understanding
of renewable and nonrenewable energy resources. The class will have a discussion on these
again to strengthen the students' understanding of these terms.

The following questions can be used to guide the in-class discussion:
1. What are some examples of nonrenewable energy sources?
2.What are some examples of renewable energy sources?
a. Answers to questions one and two can be written on the whiteboard for context
3.Bill Nye said that if it gets too hot in a car, we can roll down the windows. What happens if
it gets too hot on Earth?
4.1s the world getting warmer?
a.Answer: Yes
5. What happens if the world is getting warmer?
a.It changes our weather patterns.
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LESSON #4: CLIMATE EFFECTS OF BURNING FOSSIL FUELS -
INTRODUCTION TO SOLAR, WIND, AND HYDROPOWER

LESSON #4: CLIMATE EFFECTS OF BURNING FOSSIL FUELS
—INTRODUCTION TO SOLAR, WIND, & HYDROPOWER

LESSON TIME: 45 MINUTES

ACTIVITY #1: (20 MINUTES): HOW WE USE ENERGY EVERY
DAY

Building off of Activity #2 and #3 in Lesson #3, where the students learned about renewable
and nonrenewable energy sources, students will complete the worksheet titled “Renewable and
Nonrenewable Energy Sources: What it is and how we use it.” In this worksheet, students will
draw four photos that show how we use energy within our daily lives, such as turning on the
lights in a room, driving a car, or powering the TV. Then, students will describe what a
renewable and nonrenewable energy source is. The teacher can display the slide explaining
these two concepts via the PowerPoint for context.

ACTIVITY #2: (10 MINUTES) EXPLAINING SOLAR, WIND,
AND HYDROPOWER

Students will learn about solar, wind, and hydropower. First, the students will go over the
definitions to each of these three vocabulary words. Once this is completed, the students will
watch three videos describing each of the three types of renewable energy.

Video #1: Renewable Energy 101: How Does Hydroelectricity Work? (1 minute, 15 seconds)
e (Click here to watch the video
e Link to the video: https://www.youtube.com/watch?v=pEUzot8Zufo

Video #2: Renewable Energy 101: How Does Wind Energy Work? (1 minutes, 5 seconds)
e Click here to watch the video
e Link to the video: https://www.youtube.com/watch?v=vrN9QcJyCII

Video #3: Renewable Energy 101: How Does Solar Energy Work? (1 minute, 54 seconds)
e Click here to watch the video
e Link to the video: https://www.youtube.com/watch?v=eqDVW-vbFJY

ACTIVITY #3: (15 MINUTES) RENEWABLE AND
NONRENEWABLE ENERGY SOURCES HANDOUT

After watching the three videos describing hydropower, wind power and solar power, the
students will fill out the solar, wind, and hydropower boxes on the handout titled “Renewable
and Nonrenewable Energy Sources.” Once this activity is complete, the students have finished
this worksheet.
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LESSON #5: REDUCING OUR USE OF NONRENEWABLE RESOURCES

LESSON #5: REDUCING OUR USE OF NONRENEWABLE
RESOURCES

LESSON TIME: 45 MINUTES

ACTIVITY #1 (5 MINUTE): GROUP REVIEW & BRAINSTORM

The teacher will start by asking what a renewable and nonrenewable resource is. After that, the
class will start the lesson by brainstorming different ways that they can reduce their use of
fossil fuels and energy consumption. These ideas can be written on the white board to help
guide the students through the next activity (Activity #2.1).

ACTIVITY #2 (30 MINUTES): WORKSHEET AND SHARING OF
THE SOLUTIONS

Activity 2.1: Worksheet - Renewable and Nonrenewable Energy Sources (30 minutes)
For the final deliverable of this unit, students will complete the worksheet titled “Renewable
and Nonrenewable Energy Sources: Climate Solution.” This worksheet will bring together the
learnings from this week. The students will first write a short paragraph explaining why
burning fossil fuels is harmful for our earth. Then, the students will propose three different
solutions that they can implement into their lives to reduce the amount of fossil fuels they
consume. They will do this by stating the solutions, drawing a photo of the solutions, and
writing two to three sentences describing the solutions and how they can incorporate the
solution into their lives.

Possible ideas for solutions include:
e Turning off the lights when I leave the room
e Unplugging computers, phones, and other devices when not in use
¢ Going outside to play instead of playing video games or watching TV
e Turning off the TV when nobody is watching it
e Washing dishes with cold water (warming up the water requires electricity)
e Powering down the classroom computers on the weekend and during breaks
e Using less resources (saves energy in the production stage of products)
e Turning up the air conditioner in the summer and turning down the heater in the winter by a
few degrees to save electricity
e Opening the windows and using natural light instead of electricity during daylight hours
e Transportation:
o Walking or biking to school
o Carpooling with friends
o Taking the bus, train, or public transit to run errands

Activity 2.2: Sharing the Solutions (Optional, if time permits)
For students who finish a few minutes early, these students can partner with another student
and share the solutions that they came up with in pairs or small groups.

SUSTAINABILITY FOR YOUNG LEARNERS COURSES
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LESSON #5: REDUCING OUR USE OF NONRENEWABLE RESOURCES

ACTIVITY #3 (10 MINUTES): CALL TO ACTION: PLEDGE

Now that the students have learned about fossil fuels, nonrenewable energy, renewable energy
and their impacts, students will propose their solutions from Lesson #5, Activity #2 to create a
class wide pledge. This class wide pledge will be something that the students can commit to

doing at school or in the classroom to cut down on energy use. The teacher will ask students to

come up with some solutions to reduce their energy use within the class and will write these
solutions on the board.

Once the specific solution has been decided upon by the class, the teacher will write the class
specific pledge at the top of the handout titled “We Pledge to.” Then, students will sign their

name at the bottom of the paper. This paper could be hung up on the classroom door, in order
for the students to see the pledge on a daily basis.

Examples of practical solutions that students can pledge to do at school to reduce energy
consumption:

e Turn off the lights before leaving the classroom.

e Making sure computers are completely powered down on weekends and during breaks.
e Not keeping the door open when the air conditioner is running.
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TEACHER RESOURCES

TEACHER RESOURCES

This section contains resources for teachers to learn more about the environmental and
sustainability topics presented within this unit plan, including information about the negative
effects of nonrenewable energy resources, information about renewable energy sources, and
scientific articles about climate change. If you need more information regarding why climate
change, sustainability, and environmental literacy should be taught within Elementary Schools,
please email the content creator of this unit plan for more information.

INFORMATION ABOUT NONRENEWABLE ENERGY

Article by Solar Schools: Non-renewable energy

e This article gives a detailed explanation of how we find, mine, capture, or refine
nonrenewable energy sources, such as coal, oil, and natural gas. The article also goes over
why using fossil fuels is bad for people and the planet.
o0 More information on how coal wis made and obtained.
o More information on how 0il is made and obtained.
o More information on how natural gas is made and obtained.

INFORMATION ON THE NEGATIVE IMPACTS OF
NONRENEWABLE ENERGY SOURCES

Article by the Climate Reality Project: How do we know Humans are Causing Climate

Change?

e This article goes over the greenhouse effect and how scientist know that humans are causing
climate change. “When we burn these fossil fuels, the carbon combines with oxygen to
make carbon dioxide. This extra carbon dioxide (and other GHGs like methane) traps more
and more heat in our atmosphere.”

INFORMATION ON RENEWABLE ENERGY SOURCES

Article by the Union of Concerned Scientists: Benefits of Renewable Energy Use

e This article goes over the benefits of renewable energy use, such as reducing global
warming, improving public health, that this resource is regenerative and unlimited, and that
renewable resources provides economic benefits.

e The article also shows the difference of the release of carbon dioxide from both renewable
and nonrenewable resources. “Burning natural gas for electricity releases between 0.6 and 2
pounds of carbon dioxide equivalent per kilowatt-hour (CO2E/kWh); coal emits between
1.4 and 3.6 pounds of CO2E/kWh. Wind, on the other hand, is responsible for only 0.02 to
0.04 pounds of CO2E/kWh on a life-cycle basis; solar 0.07 to 0.2; geothermal 0.1 to 0.2;
and hydroelectric between 0.1 and 0.5.”
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TEACHER RESOURCES

INFORMATION ON GLOABL WARMING

Article by NASA: The Causes of Climate Change

e This article explains the root causes of climate change, explains the greenhouse effect, and
discusses the various gasses which contribute most to climate change.

e “In its Fifth Assessment Report, the Intergovernmental Panel on Climate Change, a group of

1,300 independent scientific experts from countries all over the world under the auspices of
the United Nations, concluded there's a more than 95 percent probability that human
activities over the past 50 years have warmed our planet.”

Video and Article by The Royal Society: The Basis of Climate Change
e Article contains a one-minute video titled “Climate Change in 60 Seconds.” The article
covers the scientific claims that the earth has been heating at a much faster pace since the

start of the Industrial Revolution, where humans began to utilize and burn fossil fuels.

e “Many other impacts associated with the warming trend have become evident in recent
years. Arctic summer sea ice cover has shrunk dramatically. The heat content of the ocean
has increased. Global average sea level has risen by approximately 20 cm (8 inches) since
1901, due both to the expansion of warmer ocean water and to the addition of melt waters
from glaciers and ice sheets on land.”

Article on Oxford Academic: World Scientist’s Warning of a Climate Emergency,
e This article provided two figures, titled “Change in global human activities from 1979 to the
present” and the “Climatic response time series from 1979 to the present.” The article

provided six important actions that need to happen in order for our climate to stabilize.
Those include energy, short-lived pollutants, nature, food, the economy, and population.
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STUDENT WORKSHEET - PAGE 1 OF 2

RENEWABLE AND NONRENEWABLE ENERGY SOURCES

Name: Date:
Coal
Coal is (Circle one): Renewable Nonrenewable
Where does coal come from? Draw a photo of coal:
0Oil
Oil 1s (Circle one): Renewable Nonrenewable
Where does oil come from? Draw a photo of oil:
Gas

Gas is (Circle one): Renewable Nonrenewable

Where does gas come from? Draw a photo of gas:
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STUDENT WORKSHEET - PAGE 2 OF 2

Solar Power

Solar power is (Circle one): Renewable Nonrenewable

Where does solar power come from? Draw a photo of solar power:
Wind
Wind is (Circle one): Renewable Nonrenewable
Where does wind come from? Draw a photo of wind:
Hydropower

Hydropower is (Circle one): Renewable Nonrenewable

Where does hydropower come from? Draw a photo of hydropower:
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STUDENT WORKSHEET

RENEWABLE & NONRENEWABLE ENERGY SOURCES: WHAT IT
IS AND HOW WE USE IT

Name: Date:

Draw and label: Different ways we use energy

Describe what a non-renewable energy source is:

Describe what a renewable energy source is:
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STUDENT WORKSHEET - PAGE 1 OF 2

RENEWABLE & NONRENEWABLE ENERGY SOURCES: CLIMATE SOLUTION

Name: Date:

The problem with burning fossil fuels is:

Directions:

e Step #1: In the box below, write the solution you have to minimize your use of fossil fuels
in the top box.

e Step #2: In the bottom box, draw a photo to represent each solution.

e Step #3: On the lines provided on the next page, write 2-3 sentences describing your
solution and how you will use the solution in your own life.

Solutions to reducing your usage of fossil fuels

Solution #1: Solution #2: Solution #3:
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STUDENT WORKSHEET - PAGE 2 OF 2

Here are some ways that I can reduce my usage of fossil fuels:

Solution #1:

Solution #2:

Solution #3:
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STUDENT WORKSHEET - CLASS PLEDGE

WE PLEDGE TO

Pledge - Sign your name here:

SUSTAINABILITY FOR YOUNG LEARNERS COURSES



APPENDIX #1: “THE STORY OF A SPOON” VISUAL REPRESENTATION

APPENDIX #1: "THE STORY OF A SPOON™ VISUAL
REPRESENTATION

The teacher can use this list as a resource to help guide the students in understanding the
process needed to make a plastic spoon. Here are all of the steps in the process. The whole list
is not necessary to write down during the discussion with the students but is provided here for

context.

1.The Earth is born.

2.First life appears.

3.Retiles, birds, and mammals live and die.
4.Each year the dead bodies are covered by hundreds of years of sediment (dirt).
5.Heat and pressure rise.

6.Dead animals turn into oil.

7.Humans study to find the oil.

8.Rigs are built.

9.Giant pumps extract the oil.

10.Refineries refine the oil.
11.Turns the oil into plastic pellets.
12.The plastic pellets are shipped again to a factory.
13.The plastic pellets are molded into the shape of a spoon.
14.The spoon is wrapped in plastic.

15.The spoon is put into a box.

16.The box is put into a truck.

17.The box is shipped around the world.

18.A truck takes the box to a store.

19.You buy the spoon from the store.
20.You drive the spoon home.
21. You use the spoon once.
22.You throw the spoon away.
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Copyrights to NASA Climate Kids.

& ClimateKidsvsy,

Big Questions Weather & Atmosphere

Climate

The Story of Fossil Fuels, Part 1: Coal
An Ancient Find

Around 4,000 years ago, somacns in nothem China came acnrss
an odd black rock. |t was ana of many, Then this parson
discoearad somathing, Semehow this parsen discovarad that ha

rock could burm.

Lile was harder back then. Kesping warm and galling food were
big warnas, With no alacthcity or gas for heating or cooking,
avaryana bumad weod, The sirange rock that bumad like a log
midsl have bean very axciling back then.

This rock was coal, Archealogists think this was tha first tima a
human used a fossil fusl

Slow to Pick up Steam

Far mary years, arly a lew places with sasy access to coal used
it. Qulside China, one such place was Britain. |t was hard 1o miss
fhara, Peopla could go o fhe baach and pick up umps of coal,
Thety called it “saa coal ”

During the yaars of Raman rue inthe Bitish isles, ey wsad coal
o hisal wabar Tor (ha public baths. The Romans liked coal 5o much
fhat they browghd it back 1o Feme with tham, Traces of Bntish coal
can ba faund all argund the Raman reins in takhy,

But whean tha waslem parl al

the Foman Empire What does
disintagrated around the: yaar CE mean?

410 CE and tha Dark Ages

avirtook Eurape, coal wis CE stands for "Gommen
resarly largodlesn. Era” It's the fima that wa'ra

caunlifg in years. When wea
ay i's 2016, we're saying

Water

Energy

SEARCH CLIMATE EICE

Plants & &nimals

The Industrial
Revolution

Balora the late 16005, coal
was used mamnly far things
ik smalting and
Blacksmithing. [Smalling is
A process ol healing the one

dug oul of the sarth 1o gat
ol thie matals. )

Thesra vasie i raal
lactaries. Things were
maca by hand without 1ha
hidp of machines. That all
changed wilh [he invenlion
af the steam engine.

The first comman shaam
angira was callad tha
Mawcornan engine. L was
lirs? buill 1712 1t changed
tha wiord foraver, | was
1irs? u=ad o drain mines,
[bul over Bma il was used
les many alkher things oo,

i ‘
—
Th steam angine made big
lactaries possible. Then il
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Coal became popular again in it's tha 2,015 year in tha was put Inky trains and
fha 1200s, especially in Comman Era. Wa put "GE® ships, 50 it couwld halp
Londan. The growing aftar & year that was &g tranggor things. I even
poputalion mades il harder ba I &ga you might nal powered some aarly cars,
find firawood, The slage was aven realize #'s & vaar, The gamand for coal
zat for ana of tha most sicyrackated,

impartant avants in human history This big ehange was calied
I

The Industrial Revedalion. 1L
egan in Brtain It gradually
spraad ovar much of the
rag] af the world. B's nol by
chancea that Brilain lad (hea
Incduestrial Revalufian. It had
&3 much coall B was this
wary coal That drova Britain,
and avenbualy e weeld,
inlo the madam society we
knoy today

Next #

Ua’) >~ K-

Games Activities Peaple Mysiery
Hig Wumsllosm i lhar & Ol rrsal Py piur g alar Efmrgy Manls & S=drrsls
Tl dedm gobal drralh changs maan i CH Ut Hmwmable sraigy Flanls
Wi bs thee bl deal with caftaon 7 Chmaie Cobon Fisnrs Frigsd luals Andmpls
Wi by the grssnhoess abaci? raenhinige gasss Lakees

Hem g W bnos e el 15 SSangag
'Wher! Iz hapgening fo the comane?
Wteri e oo e neeesd S finsd oaf?

HASA's Joi Propuleslon Laborstary

Hualher Deyin

HANG
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ClimateKids\sy,

Big Questions Weather &

Climate

Atmosphere

The Story of Fossil Fuels, Part 2: Oil

A Nice Ride through the
Countryside

Early ons August marning in 1888, Bartha Berz lefl home with har
teed mans on & G8-mila lrip 1o visil her mothar. She ook a brand
new car, Shie didn't sall enyona, That car ust happaned b be her
husband's Banz Patent-Matorwagen —tha first true atomobile

ol

This rip wasn'l really about visifing Barha's mather. Bertha was
frusirated wilh har husband, Karl Benz. Kad had an incredibdbe
irvantion, but he hadn't bean doing & great job of lating pacple
knorw abowt it Eafora Bertha set out on this tng, Kar had only
given shorl damansiraion fdes, and thare was always a team of
rschanics slanding by,

Bartha's tip was the firs] long-distance car rida ever attamptad, §
Was a graal success. Bartha acted as her own machanic, Sha
came up wilh makeashifl brake pads. She cleanad all the fwal
pipas. And, ike anyona elss on a long read Irig, shea kad 1o 6l ugp
with gas. She did so by purchasing & fluid called benzena from a
Incal pharmacy. This phamasy bacama the world's first gas
slalian.

The Rise of Oil

Petraleum is & hiquid thatl comes fram oil. We pul @ inbe our cars o
make tham ren, Petrolaum means “rock ol.” | comas fram the
ramains of once-living organisms, just like coal,

Peapla have used petrolaun lor dillerent purposes thrawgbaut
history, But patrolawm wasn't usad very much until ancthar
irventicn came along—1he imemal combustion angins,

[ SEARCH CLIMATE KIDS

Energy

Plants & Animals

Petroleum, OIl,
Gas: What's in
a Name?

A lal of difaranl namas ana
tossed araund for liquid
fassil fuals. Do they al
megan somathing diffaram?
Hera's a brief explanation:

Patroleum is a caollaclion al
liquids tormad from once-
Iwing things, ¥ Is & mbstura
ol chemicals 1hal conlaing
carbon and Mdrogen.
Paople can alss reder o
patrokaum as cnisa ol and
gamalimes just ol

But vou can't pour thal
black sludge of il imoe a
car. You nsed o gel spacilic
chamicals out of the oil,
Gasoling is what wa
usually put ino our cars. It
is ana el ol chemicals
(with & cauple of other
adcad Ingradians),

—

Karcsane s ancther sat of
chamicals usad io haat
hames and 1o coak. ILis
atsa tha main ingradiand in
jt fuslt
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e
™

The procass of remaving
thesa chemicals from tha
o, called “cracking,” occurs
al an ail refinery.

In 1863, a man named Nikolaus Otle creasted the lirsl succesziul
argine al this kind. Unlike a sleam sagine, in Dita's sngine, the
heat comes from igniting fumeas from a petroleam liguid, Tha
prassura fram the haat moves pistons, This is pratty much how all
ges-powarad cars sl wark to this day,

O==O

) >~ K-

Games Aetivities Praple Mysiery
Hig Lieseslioss Wl har & O rrale Al phure Maler Efmmigy Manls & &sirrals
Tl dodmh global derat changs maany i LR Cowsirs Amvrwable sragy Flasis
Wtexi ks thes iy deal with cartaon 7 Chmais Cavon Fiwvrs Frissd huale Andmply
"Tul i ha grisanhices o Pact Y Lirasmifaring Qasics Liakics
Hom de Wil bncw L el 16 changng ¥
W'teri ks hapgoning io e oomare?
Wheri edea do we nsesd o fing par?

HEGRA's Juri P I L b r
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@ ClimateKidsvsy,

Big Questions Weather &
Climate

The Story of Fossil Fuels, Part 3: Gas
A Fuel of Many Uses

You san lird natural gas rear oil, coal, and offer rocks, || comes
tram the same nalural processes thalt make coal and oil, |, too,
comes from onca-Iing things

Humans have known aboul nalural gas far & long time. Araund
500 BCE, paaple in China usad bambod shoals fo ranspart
natural gas, They usad il to boll water,

I e

A famous hislorian wrete abaul natural gas batween 100 and 124
CE. That's 1,900 waars ago. This persan wrote about flames
buming from tha ground of present-gay ag. But aven though
peapke krew abaul il il didn ealch on &s & major fual source Toe
Eame fime.

Taday, natural gas s often used for cooking and heating homas, |
i= ona of tha mest imponant sawcas of anangy in e workl

A Complicated Future

Peaple ones considered natural gas a problem. || was axplosie
ard dangarous, Most oil and coal cperations |ust burmad [t

Moy [t s valuabla, Natural gas is claaner buming than aithar coal
ar ail. Thal means il causes less pollution. Many places haws
wwilched fram burning coal 1o buring natural gas. That means
many places want more of (L

Atmosphere

Water

[ SEARCH CLIMATE KICS

Enmargy

Plants & Animals

Nonrenewable
Resource?

Fossil lwals farm all the
time, but that doasn't mean
thad we wan T run out
somaday. 1 lakes millions o
years for coal, ail, and
nalural gas 1o fom, and we
ara removing tem much
fastar than that

Think abaw! il this way: The
fossil fuals wa hava usad
ovar thi past 200 years
farmad awar tha past 500
million years. 11's [ wea'ne
emglying & bathiub with a
huga drain while rafilling i
wifth & tiny, slore drip. Evan
wilh The drig, The bub wil =5l

emply camplaleky.

L 5

Same scienlisls think we
are peling eloss ba being
halfway throwgh sl fhat fuel
It's hard to know axactly
Ry much ramaing bacsuass
the fechialogy we uss o
el thase fuels fram the
grownd ks Always changing

S2il, mo mew imeenlions will

pel arcund tha facl thal, al

garmse poin, thare will ba ne
mgee fossil fuals lett
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O

(o)

Sinca mora pacple wart natural gas, pacple will gat it howavar

thay can. Ona way b gat nahural gas s with something callad
hydraulic fracluring, or Tracking.” Fracking is expensive, bul
peaphs want nalural gas sa much, Theyl wss this methad,

Fracking inwalves injecting watar, sand, and chamicals inta rocks
b bireak thern aparl. This releases nalural gas. Fracking halps
peaphs increasss the amounl of nalural gas we can gel.

Sadly, thare arg anviranmanial concams owar fracking. Pacpla
worry thal thagse chamicals can gal inlo drinking waber.

Gamas

kg emaiinrs

‘Wher! dae= global climats change maan?

T o L By dall AT SR
'Wher! by the gresanhciss afaci?

Heos da we knos Hhe climearia ls changing?

'Tual ks hapgnireg b b oo’

ituil il de W nad W Ind ould

Activities

‘Weather & Clmaie
‘Weather
Sk

T plasre

Air
Carsen
Graeataouen gIses

Wb
Depars
Firvirsa
Lakee

Enargy
Aenesmable enagy

Fraiil sk

wWhot does
CE mean?

CE stands for “Commion
Era” I's B lirwe thal
wa're counling in ysars,
‘Whan we say i's 215,
wa'ra saying it's tha
2,015" yaar in the
Camman Era. We put
SCE™ after & year that
was o long ago you
might not even realize
il's & yaar.

wWhat does
BCE mean?

BCE slarnds lor "Belors
Camman Era” I's
canting backwards
tram tha year 0. That
maans hal 500 BCE
was 2,015 + BO0 years
agy, or 2,515 years
Ag

Planis & &rdrmals
Plaris
Aramuhi
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APPENDIX #2: THE STORY OF FOSSIL FUELS, PART 4: NEXT
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&' ClimateKidsvy,

Big Questions Weather &
Climate

The Story of Fossil Fuels, Part 4: Next
The King Who Banned Coal

King Edward | af England

nad 1o ban coal in 1306,

This air wias dark and

polluted. The smokea fram .. . .
coal was o much, it was

poisaning tha city, The king

bannad coal, | may have

bean he firsd enviranmanial Ew evar.

Coal was mona popular than wood at tha Bme, Thare wasn'
araugh wood 1o go around, Many metal smiths, brewars, and
ather craftsmen used coal, ewan though it was against the law

Things gol warse alier the sleam engine was invenied. The
indusinal Revalution was happaning, Thare was now lats of
pollution, H cavsad acid rain, sicknass, and evan daath

Air qualily was ans ol e lirsl amdrenmenlal issues addressead in
fhia LISA and Britain, They passad laws to limil pollution, but not

until 1955,

A Quieter Threat

Atmosphere

Water

[ SEARCH CLIMATE KIDS

Energy

Flants & Animals

The Price of
Success

Fossil lwals have changead
the coursa of human
history. Gars, alrplanas, and
olher [assil-fusked
invarlions changed
enveryone's ie. Withoul
fossll fuals, ite would ba
vary diffarent,

Al thase goad Lhings coms
al a cost, The cost s
pallution, the destruction of
landzcapas and natural
habitats, ol spills in 1ha
ooean, and nasly fracking
chamicals in the ground
Global warming wil ba the
biggest problem af all,
Glabal warming will affect
everyone on Earth.

Thare i still ima for
ancthar chapter in this
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Bosides the dark smake, theme's ancther problam with burning
tossil fusls, It's tha carbon diskide, GO, that gats raleased, 'Wa
hiwe known thal gasas in lhe air can rag heal snce 1824,

Jahin Tyndal showad that GO warmed the Earth in 1860, kary
peapk have tesled i sincs than Mary of them waried abau &l
thea GO frem burming fuel. Humans weare burning se many lossils
fuals. B could ba & problsm.

Many paopla dign't beliewva thara was a
prablem. Peapla didn hink the climals could
aver change. They didn think pesple could da
anything 1o change tha word's climate,

Peapia changad thalr minds, In 1957, sclentists
besgan b lake measuramenls af S0 in the
almosphers. They saw thal COa was fsing.
Sclentists could prova that most of that risa
was from humans, That's because fossil Tuals
make L0 with slight chamical diterencas
campared lo oller CO,.

Gilobal tamparatures are rising, oo, Almost all
climate scantisls agres that a big cause of that
i% the burning of Tossil Twals. The warming
cauld lead lo riging sea levels, droughls,
fanding, and mone severa wsalker. B is a
chalange that wa will have o daal with in the
coming years,

h Back

=

Activities
Fiky CresgHoira Weather & Clmaie Al prare Winhe Fraangy
el dedm gobal drralh changs maan i CH Ut Hmwmable sraigy
T o L By el AT castn Y Gk Larsan Hivirs il s
‘Whet Is the gresanhouse aBaci? raenhin e gasis Lakees

Hepss dha wiy ks Hhey climeria is changing ?
Tl o hipeanrsg i T S
Wheri edea dowo neesd o find ourf?

stary. This chagbar wil be a
turn away from fossil fusds
W will moe boward
suslainable, gresn snsgy.
e nesad B nene way 1o
power tha many
improwamants that tossil
fuels have given us.

Flaniz & Arimals
Plasls
Aramads
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