
Section

3 Changes in 
Matter

Objectives
After this lesson, students will be able to
K.1.3.1 Describe what a physical change is.
K.1.3.2 Describe what a chemical change is.
K.1.3.3 Explain how changes in matter are 
related to changes in energy.

Target Reading Skill
Relating Cause and Effect Explain that 
cause is the reason for what happens. The 
effect is what happens because of the cause. 
Relating cause and effect helps students 
relate the reason for what happens to what 
happens as a result.

Answer
Sample effects:
A single substance changes to one or more 
other substances.
Two or more substances combine to form 
different substances.

Teaching Resources

• Transparency K4

Preteach

Build Background 
Knowledge
Experience with Changes
Invite students to share changes with which 
they are familiar. Prompt students by 
suggesting rusting bicycle chains, growing 
plants, burning candles, melting ice, and so 
on. Record student’s responses on the board. 
Refer to them later in the section, classifying 
them as either physical or chemical changes.

L2

Skills Focus Drawing conclusions

Materials piece of chalk, sheet of paper, 
metal spoon, vinegar, dropper

Time 10 minutes

Expected Outcome Crushing the chalk 
changes only its physical appearance. 
When vinegar is added to the crushed 
chalk, the chalk bubbles.

L2 Think It Over Sample answer: Crushing 
the chalk changed only its physical 
appearance. When vinegar was added to 
the crushed chalk, the formation of gas 
bubbles indicated that a new substance 
had formed.

3 Changes in Matter

Is a New Substance Formed?
1. Obtain a piece of chalk about the size of a pea. Observe it 

and record its properties.
2. On a piece of clean paper, crush the piece of chalk with the 

back of a metal spoon. Describe the changes that occur.
3. Place some of the crushed chalk into the bowl of the spoon. 

Add about 8 drops of vinegar. Describe what happens.

Think It Over
Drawing Conclusions Chalk is mostly a single substance, calcium 
carbonate. Do you think a new substance was formed when the 
chalk was crushed? Do you think a new substance was formed 
when vinegar was added? Provide evidence for your answers.

Reading Preview
Key Concepts
• What is a physical change?

• What is a chemical change?

• How are changes in matter 
related to changes in energy?

Key Terms
• physical change
• chemical change
• law of conservation of mass   
• energy   • temperature   
• thermal energy
• endothermic change   
• exothermic change

Target Reading Skill
Relating Cause and Effect  A
cause makes something happen. 
An effect is what happens. As you 
read, identify two effects caused 
by a chemical change. Write the 
information in a graphic organizer 
like the one below.

You look up from the sand sculpture you and your friends have
been working on all afternoon. Storm clouds are gathering,
and you know the sand castle may not last long. You pull on a
sweatshirt to cover the start of a sunburn and begin to pack up.
The gathering of storm clouds, the creation of sand art, and
your sunburn are examples of changes in matter. Chemistry is
mostly about changes in matter. In this section, you will read
about some of those changes.

Sand has been 
transformed into 
art.

Chemical
change

Effects

Cause
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Differentiated Instruction

Instruct

Physical Change

Teach Key Concepts
Physical Changes
Focus Tell students that chemistry is about 
how matter changes.

Teach Explain that one type of change is a 
physical change. Ask: What happens to a 
substance in a physical change? (It changes 
form or appearance.) Invite students to 
identify physical changes. Evaluate each 
example.

Apply Ask: Is dissolving sugar a physical 
change? (Yes. The sugar solution tastes sweet, 
like sugar. If the water dries up, the sugar 
remains.) learning modality: verbal

Help Students Read
KWL Refer to the Content Refresher in this 
chapter, which provides guidelines for using 
the KWL strategy.

Before students read, have them make a 
KWL chart. They should write facts and 
examples they already know in the first 
column and questions in the second. As they 
read, they can complete the third column.

Independent Practice
Teaching Resources

• Guided Reading and Study Worksheet: 
Changes in Matter

 

Student Edition on Audio CD

L2

L1

L2

English Learners/Beginning
Comprehension: Prior Knowledge
Invite students to describe changes in 
matter that they may have experienced in 
their native culture. Prompt them by 
pointing out photographs in the text. Allow 
students to describe the changes with 
illustrations or native words. Then, help 
students classify those changes as physical 
or chemical. learning modality: verbal

L1 English Learners/Intermediate
Comprehension: Prior Knowledge
Expand the Beginning strategy at left 
by having students match examples of 
physical and chemical changes given in this 
section to physical and chemical changes 
that they have experienced in their native 
culture. learning modality: verbal

L2

Monitor Progress L2

Oral Presentation Ask students to give 
examples of physical changes.

Answers
Figure 15 It is still the same substance.

When an ice cube melts, it is 
still water.

Physical Change
In what ways can matter change? A physical change is any
change that alters the form or appearance of matter but does
not make any substance in the matter into a different sub-
stance. For example, a sand artist may change a formless pile
of sand into a work of art. However, the sculpture is still made
of sand. A substance that undergoes a physical change is still
the same substance after the change.

Changes of State As you may know, matter occurs in three
familiar states—solid, liquid, and gas. Suppose you leave a
small puddle of liquid water on the kitchen counter. When you
come back two hours later, the puddle is gone. Has the liquid
water disappeared? No, a physical change happened. The liquid
water changed into water vapor (a gas) and mixed with the air.
A change in state, such as from a solid to a liquid or from a
liquid to a gas, is an example of a physical change.

Changes in Shape or Form Is there a physical change
when you dissolve a teaspoon of sugar in water? To be sure, you
would need to know whether or not the sugar has been changed
to a different substance. For example, you know that a sugar solu-
tion tastes sweet, just like the undissolved sugar. If you pour the
sugar solution into a pan and let the water dry out, the sugar will
remain as a crust at the bottom of the pan. The crust may not
look exactly like the sugar before you dissolved it, but it’s still
sugar. So, dissolving is also a physical change. Other examples of
physical changes are bending, crushing, breaking, chopping, and
anything else that changes only the shape or form of matter. The
methods of separating mixtures—filtration and distillation—
that you read about in Section 1 also involve physical changes.

Why is the melting of an ice cube called a physical 
change?

FIGURE 16
Change in Form
Crushing aluminum soda 
cans doesn’t change the 
aluminum into another 
metal (left). When table 
sugar dissolves in a glass of 
water, it is still sugar (right).  

Aluminum

Table sugar  

FIGURE 15
Change of State
At room temperature, the 
element iodine is a purple solid 
that easily becomes a gas.
Classifying Why is the change in 
the iodine classified as a physical 
change?

Iodine
gas

Solid
iodine
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Chemical Change

Teach Key Concepts
Chemical Changes
Focus Tell students that the other way in 
which matter can change is a chemical 
change.

Teach Ask: How does a chemical change 
differ from a physical change? (A chemical 
change produces new substances with 
properties different from those of the original 
substances.) Diagram on the board two types 
of chemical change: A → B + C and 
D + E → F. Point out that in the first type, 
one or more new substances can result. In 
the second, two or more substances can 
react, forming a new substance. Note that 
other types of chemical change are possible 
also, but that all involve the production of 
one or more new substances.

Apply Ask: When natural gas, or methane, 
combusts, what are the substances that 
combine? (Methane and oxygen from the air) 
What new substances are produced? 
(Carbon dioxide and water vapor)

Extend The active art will show students an 
activity about conserving matter. learning 
modality: visual

Demonstrating Tarnishing

Materials hard-boiled egg, polished silver or 
silver-plated spoon

Time 10 minutes

Focus Tell students that tarnishing is the 
combination of a bright metal with sulfur 
or another substance.

Teach At the start of the class period, show 
students the shiny spoon. Place the egg yolk 
on the spoon. Near the end, show students 
the spoon again. Ask: How can you tell that 
a chemical reaction occurred? (The spoon 
has a dark coating on it.)

Apply Explain that the silver reacted with 
the sulfur in the egg yolk to form silver 
sulfide, the black film on the spoon. Write 
this reaction as a word equation on the 
board. Ask: What is the new substance that 
formed in the chemical change? (Silver 
sulfide) learning modality: visual

L2

L1

Skills Focus Inferring

Materials none

Time 10 minutes

Tips As students classify the changes, 
suggest that they ask themselves whether 
two or more substances have combined or 
whether a new substance has been 
produced.

L2 Expected Outcome Students should 
identify changes that produce new 
substances as chemical changes and 
changes in form or physical state as 
physical changes.

Extend Challenge students to classify the 
chemical changes as combustion, 
electrolysis, oxidation, tarnishing, or 
other. learning modality: logical/
mathematical

Chemical
Change Description Example

Combustion

Electrolysis

Oxidation

Tarnishing

Gas, oil, or coal
burning in a furnace

Breaking down 
water into hydrogen
and oxygen

Rusting of an iron 
fence

Tarnishing of brass

Rapid combination of a fuel
with oxygen; produces heat,
light, and new substances

Use of electricity to break a 
compound into elements or
simpler compounds

Slow combination of a
substance with oxygen

Slow combination of a bright
metal with sulfur or another
substance, producing a dark
coating on the metal

Examples of Chemical Change

Chemical Change
A second kind of change occurs when a substance is trans-
formed into a different substance. A change in matter that
produces one or more new substances is a chemical change,
or a chemical reaction. In some chemical changes, a single
substance simply changes to one or more other substances.
For example, when hydrogen peroxide is poured on a cut on
your skin, it breaks down into water and oxygen gas.

In other chemical changes, two or more substances com-
bine to form different substances. For example, iron metal
combines with oxygen from the air to form the substance
iron oxide, which you call rust. Unlike a physical change, a
chemical change produces new substances with properties
different from those of the original substances.

Examples of Chemical Change One familiar chemical
change is the burning of natural gas on a gas stove. Natural gas
is mostly the compound methane, CH4. When it burns, meth-
ane combines with oxygen in the air and forms new sub-
stances. These new substances include carbon dioxide gas,
CO2, and water vapor, H2O, which mix with air and are car-
ried away. Both of these new substances can be identified by
their properties, which are different from those of the meth-
ane. The chemical change that occurs when fuels such as natu-
ral gas, wood, candle wax, and gasoline burn in air is called
combustion. Other processes that result in chemical change
include electrolysis, oxidation, and tarnishing. The table in
Figure 17 describes each of these kinds of chemical changes.

Inferring
Make a list of changes in 
matter that you observe 
during a single day. These 
changes may occur in your 
environment (such as 
changes in the weather), as a 
result of people’s activities 
(such as cooking or driving a 
car), or in other situations. 
Try to classify each change on 
your list as a physical change 
or a chemical change. Then 
briefly explain your choice.

FIGURE 17
Four examples of chemical change 
are listed in the table.
Interpreting Photographs  What
fuel is undergoing combustion in 
the photograph?

Combustion

Tarnished 
brass



Use Visuals: Figure 19
Law of Conservation of Mass
Focus Have students study the chemical 
reaction and read the caption and labels in 
Figure 19.

Teach Ask: How do you know this is a 
chemical change? (Two substances have 
combined to produce two different substances.) 
What kind of chemical change is this? 
(Combustion) Have students count the 
molecules of carbon, hydrogen, and oxygen 
on both sides of the reaction. Ask: Has any 
mass been lost? (No. The atoms are only 
rearranged.)

Apply Ask: What does the law of 
conservation of mass state? (Matter is not 
created or destroyed in any chemical or 
physical change.) learning modality: visual

Teaching Resources

• Transparency K5

For: Conserving Matter activity
Visit: PHSchool.com
Web Code: cgp-1013

Students can interact with the art that 
shows the conservation of matter online.

L2

Monitor Progress L2

Skills Check Have students explain how the 
law of conservation of mass applies to 
combustion.

Answers
Figure 17 Wax

Combustion involves the
rapid combination of a fuel 

with oxygen to produce new substances.

Conservation of Mass A candle may seem to “go away”
when it is burned, or water may seem to “disappear” when it
changes to a gas. However, scientists long ago proved other-
wise. In the 1770s, a French chemist, Antoine Lavoisier, carried
out experiments in which he made accurate measurements of
mass both before and after a chemical change. His data showed
that no mass was lost or gained during the change. The fact
that matter is not created or destroyed in any chemical or phys-
ical change is called the law of conservation of mass. Remem-
ber that mass measures the amount of matter. So, this law is
sometimes called the law of conservation of matter.

Suppose you could collect all the carbon dioxide and water
produced when methane burns, and you measured the mass of
all of this matter. You would find that it equaled the mass of the
original methane plus the mass of the oxygen that was used in
the burning. No mass is lost, because during a chemical
change, atoms are not lost or gained, only rearranged. A model
for this reaction is shown in Figure 19.

Why is combustion classified as a chemical change?

Methane
molecule

Two oxygen
molecules

Carbon dioxide
molecule

Two water
molecules

1 carbon atom
4 hydrogen atoms
4 oxygen atoms

HH

H

H

H

H

C

HH

O

O O

O O O

O

C O

1 carbon atom
4 hydrogen atoms
4 oxygen atoms

FIGURE 19
Conserving Matter
The idea of atoms explains the law of 
conservation of matter. For every molecule of 
methane that burns, two molecules of oxygen 
are used. The atoms are rearranged in the 
reaction, but they do not disappear.  

For: Conserving Matter activity
Visit: PHSchool.com
Web Code: cgp-1013

FIGURE 18
Using Methane
Natural gas, or methane, is the 
fuel used in many kitchen ranges. 
When it burns, no mass is lost.
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Differentiated Instruction

Matter and Thermal 
Energy

Teach Key Concepts
Matter and Energy
Focus Write on the board: Energy is the 
ability to do work or to cause change.

Teach Emphasize that every change in 
matter includes a change in energy. Ask: Do 
all changes in matter absorb energy? (No. 
Some changes give off energy.) Help students 
distinguish between temperature and 
thermal energy. Ask: If you remove a cup of 
water from the ocean, does the water in the 
cup have the same temperature as the 
ocean? (Yes. Both have particles moving with 
the same average energy) Do both have the 
same thermal energy? (No. The ocean is 
much larger, so it has more particles and its 
total thermal energy is greater.)

Apply Ask: When ice melts, is thermal 
energy released or absorbed? (Absorbed)  
What is an example of a chemical change in 
which thermal energy is released? (Sample 
answer: Combustion) learning modality: 
verbal

Math Skill Making and interpreting graphs

Focus Explain that a line graph can show 
how temperature changes over time.

Teach Draw students’ attention to the 
graph. Ask: What variables in the chemical 
reactions are plotted on the graph? 
(Temperature and time) How does 
temperature change on the y-axis? 
(Temperature increases going up the y-axis.)

Answers
1. The experiment lasted for 10 minutes.
2. The temperature decreased in beaker B, 
but increased in beaker A.
3. Reaction A is exothermic because thermal 
energy was released, causing an increase in 
temperature.
4. Reaction A

Teaching Resources

• Transparency K6

L2

Special Needs
Modeling Temperature Place ten 
marbles in a metal pie pan, and cover the 
pan tightly with plastic wrap. Have 
students gently shake the pan to model the 
movement of particles in a cold object. Ask: 
What do the marbles represent? (The 

L1 particles of matter in a substance) Then, tell 
students to demonstrate what happens as 
the substance heats. (Students should shake 
the pan more vigorously to simulate the 
increased motion of the particles.) learning 
modality: kinesthetic

Matter and Thermal Energy
Do you feel as if you are full of energy today? Energy is the
ability to do work or cause change. Every chemical or physical
change in matter includes a change in energy. A change as
simple as bending a paper clip takes energy. When ice changes
to liquid water, it absorbs energy from the surrounding matter.
When candle wax burns, it gives off energy.

Temperature and Thermal Energy  Think of how it feels
when you walk inside an air-conditioned building from the
outdoors on a hot day. Whew! Did you exclaim about the
change in temperature? Temperature is a measure of the aver-
age energy of random motion of particles of matter. The parti-
cles of gas in the warm outside air have greater average energy
of motion than the particles of air in the cool building.

Thermal energy is the total energy of all of the particles in
an object. Most often, you experience thermal energy when
you describe matter—such as the air in a room—as feeling hot
or cold. Temperature and thermal energy are not the same
thing, but temperature is related to the amount of thermal
energy an object has. Thermal energy always flows from
warmer matter to cooler matter.

Thermal Energy and Changes in Matter When matter
changes, the most common form of energy released or absorbed
is thermal energy. For example, ice absorbs thermal energy from
its surroundings when it melts. That’s why you can pack food and
drinks in an ice-filled picnic cooler to keep them cold. The melt-
ing of ice is an endothermic change, a change in which energy is
taken in. Changes in matter can also occur when energy is given
off. An exothermic change releases energy. Combustion is a
chemical change that releases energy in the form of heat and
light. You’ve taken advantage of an exothermic change if you’ve
ever warmed your hands near a wood fire.

FIGURE 20
Flow of Thermal Energy
Thermal energy from a hot 
cup of cocoa can warm cold 
hands on a chilly day.  
Developing Hypotheses How
will the flow of thermal 
energy affect the cocoa?

FIGURE 21
An Endothermic Change
An iceberg melting in the ocean 
absorbs thermal energy from 
the surrounding water.  
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Monitor Progress L2

Answer
Figure 20 The cocoa will become cooler as 
thermal energy flows from the warm cocoa 
to the cold hands.

Assess

Reviewing Key Concepts
1.  a. Sample answer: Bend the spoon, break 
it in pieces, and melt it.  b. Lighting a match 
is not a physical change.
2.  a. If a new substance is formed, a 
chemical change has occurred.  b. In 
electrolysis, water is broken down into 
hydrogen and oxygen, two different 
substances. When water freezes, it is the 
same substance, but in a different form.  
c. During rusting, oxygen in the air 
combines with iron in the nail. The rusted 
nail has atoms of oxygen that the nail did not 
have before it rusted.
3.  a. Thermal energy is the total energy of 
all of the particles in an object.  b. If the 
temperatures are different, the glass of water 
with the higher temperature has the greater 
thermal energy.  c. You have to add thermal 
energy.

Reteach
Have students construct a concept map that 
describes physical and chemical changes and 
examples of each.

Performance Assessment
Drawing Have students choose an object or 
substance and diagram how that substance 
might change physically and chemically.

Teaching Resources

• Section Summary: Changes in Matter
• Review and Reinforce: Changes in Matter
• Enrich: Changes in Matter

L1

L2

Writing Mode Persuasion

Scoring Rubric 
4 Exceeds criteria
3 Meets criteria
2 Letter is only slightly persuasive and/or 
includes facts that are not quite accurate
1 Letter is not persuasive and includes 
inaccuracies and/or omissions

Section 3 Assessment

Target Reading Skill
Relating Cause and Effect  Refer to your graphic 
organizer about chemical change to help you 
answer Question 2 below.

Reviewing Key Concepts
1. a. Listing Identify three different kinds of 

physical change that could happen to a 
plastic spoon.

b. Making Judgments Which of the following 
processes is not a physical change: drying wet 
clothes, cutting snowflakes out of paper, 
lighting a match from a matchbook?

2. a. Defining What evidence would you look 
for to determine whether a chemical change 
has occurred?

b. Applying Concepts Why is the electrolysis of 
water classified as a chemical change but the 
freezing of water is not?

c. Problem Solving  Explain why the mass of a 
rusted nail would be greater than the mass of 
the nail before it rusted. Assume that all the 
rust is still attached to the nail. (Hint: The 
nail rusts when exposed to the air.)

3. a. Reviewing What is thermal energy?
b. Explaining How can you tell whether one 

glass of water has more thermal energy than 
another, identical glass of water?

c. Inferring How might you cause an 
endothermic chemical change to begin and 
keep going?

Comparing Energy Changes
A student observes two different chemical 
reactions, one in beaker A and the other in 
beaker B. The student measures the temperature 
of each reaction every minute. The student then 
plots the time and temperature data and creates 
the following graph.

1. Reading Graphs What do the numbers on the 
x-axis tell you about the length of the 
experiment?

2. Comparing and Contrasting How did the 
change in temperature in beaker B differ from 
that in beaker A?

3. Interpreting Data Which reaction is 
exothermic? Explain your reasoning.

4. Calculating Which reaction results in a 
greater change in temperature over time?

Persuasive Letter  Write a letter to persuade 
a friend that a change in temperature does 
not necessarily mean that a chemical change 
has occurred. 
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Science and 
Society

Transporting Hazardous 
Chemicals

Key Concept
Hazardous substances could be accidentally 
released while being transported. If released, 
these hazardous substances could harm 
people and the environment.

Build Background Knowledge
Substances and Their Properties
Ask: What is a pure substance? (A single 
kind of matter with a specific set of properties.) 
Tell students that hazardous substances 
include those that are flammable or 
explosive when exposed to air. Ask: How are 
these two properties examples of chemical 
properties? (Both describe the ability of a 
substance to change into different substances, 
usually by combining with another substance.)

Introduce the Debate
As students consider the options for the 
regulation of transporting hazardous 
substances, ask: Is it possible to completely 
avoid transporting hazardous substances? 
(Sample answer: No. In many cases, a less 
hazardous substance would not have the same 
chemical and physical properties as the more 
hazardous substance that is needed for a 
specific use.) Point out that there are two 
basic positions to take in this debate: either 
more regulation or more reinforcement of 
current regulations. Ask: Who should be 
responsible for funding these regulations? 
(Sample answer: Chemical companies, 
companies purchasing the chemicals, or local 
taxes)

Facilitate the Debate
• Have students read the feature and answer 

the questions.
• Guide the class in a discussion of the 

regulation of transporting hazardous 
chemicals by asking such questions as: 
How can hazardous chemicals be 
transported safely? What can be done to 
prevent accidents involving hazardous 
chemicals? Whose responsibility is it to 
pay for inspections?

• Organize the class into two groups. 
Arbitrarily assign one group to argue that 
current laws for transporting hazardous 
chemicals are adequate. Assign the other 
group to argue that more regulation is 
required, either by hiring more inspectors 
and/or by adding more restrictions.

Transporting Hazardous Chemicals
Each year, millions of tons of hazardous substances criss-cross 
the country by truck and rail. These substances can be poisonous, 
flammable, and even explosive. The chemical industry tries to make 
the transport of hazardous substances safe, and problems are rare. 
But when spills do happen, these compounds can damage the 
environment and threaten human lives. How can hazardous 
substances be transported safely?

Why Do People Transport 
Hazardous Substances?
Useful products are made from the hazardous 
materials that trucks and trains carry. For 
example, CDs are made from plastics. To 
produce plastics, manufacturers use 
compounds such as benzene and styrene. 
Benzene fumes are poisonous and flammable. 
Styrene can explode when exposed to air. 
Public health experts say it is important to find 
safe substitutes for dangerous substances. But 
finding alternatives is difficult and expensive.

What Are the Risks?
Since 2000, the number of accidents in the 
United States involving hazardous chemical 
releases has dropped steadily from more than 
350 to less than 20 in 2003. Still, public health 
experts say that some substances are too 
hazardous to transport on roads and railroads. 
An accidental release near a city could harm 
many people.

Some people say that vehicles carrying  
hazardous substances should be restricted to 
isolated roads. However, many factories that 
use the chemical compounds are located in 
cities. Chemicals often must be transported 
from where they are made to where they are 
used. For example, trucks and trains must 
transport gasoline to every neighborhood and 
region of the country.



Background

PHSchool.com

You Decide
1. Sample answer: Although many 
hazardous chemicals are transported safely, 
accidents do happen. When a hazardous 
chemical spills, it can damage the 
environment and harm people.
2. Sample answer: Greater regulation of 
transporting chemicals might be such a 
burden to chemical industries that they can 
no longer afford to be in business. However, 
more regulation might prevent accidental 
spills, keeping people and the environment 
safe.
3. Regulations that students might propose 
include designating special roads for the 
transport of hazardous chemicals, 
mandatory stops at inspection points, 
allowing transport only during hours of light 
traffic, requiring the trucks to travel at 
reduced speeds, or requiring vehicles with 
flashing lights to escort the trucks through 
the city.

For: More on 
transporting hazardous 
chemicals
Visit: PHSchool.com
Web Code: cgh-1010

Students can research this issue online.

Extend
Encourage students to find out what laws 
exist in their community for transporting 
hazardous chemicals and how these laws are 
enforced. Alternatively, students can look in 
newspapers, news magazines, or Internet 
sources for recent incidents of accidental 
hazardous chemical spills. Have them find 
out the impact of these spills on the 
environment and the people in the 
community.

Facts and Figures Current regulations 
for transporting hazardous chemicals 
specify how to load, unload, and pack the 
chemicals safely to prevent spills. 
Regulations also require drivers to be fully 
trained in handling their vehicles, as well 
as handling any emergency. Paperwork 
must accompany all loads of hazardous 

chemicals and must be readily accessible at 
all times. Vehicles carrying hazardous 
chemicals are not permitted to travel 
through tunnels. These vehicles are also 
subject to mandatory inspections for any 
potential causes of an accident or spill, 
such as faulty packaging or problems with 
the vehicle itself.

Gas pump

Truck

Storage
tank

Oil tanker

Train

Oil rig

How Should Transportation Be 
Regulated?
Manufacturers that use hazardous chemicals 
say that there already are adequate laws. The 
Hazardous Materials Transportation Act (1975, 
revised in 1994) requires carriers of hazardous 
substances to follow strict labeling and 
packaging rules. They must keep records of 
what they carry and where they travel. Local 
emergency officials in communities near 
transportation routes must also be trained to 
handle accidents involving these substances.

On the other hand, public health experts 
say there are not enough inspectors to check all 
trucks and trains and make sure rules are 
followed. But hiring more inspectors would 
cost additional tax money.

1. Identify the Problem
In your own words, explain the 
problem of safely transporting 
hazardous substances.

2. Analyze the Options
Examine the pros and cons of 
greater regulation of the 
transport of hazardous 
substances. In each position, 
consider the effects on chemical 
industries and on the public.

3. Find a Solution
You are the emergency planning 
director in your city. Create 
regulations for transporting 
hazardous substances through 
your community.

For: More on transporting 
hazardous chemicals

Visit: PHSchool.com
Web Code: cgh-1010

Gasoline (or the crude oil 
from which it is made) 
may be transported 
many ways before 
reaching a local gas 
station.
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