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THE TIJUANA RIVER winds northwestward 
through the arid landscape of northern Mexico, 
crossing the U.S. border just south of San Diego. 
On the Mexican side of the border, the river and its 
creeks are lined with farms, apartments, shanties, 
and factories, as well as aging and leaky sewage 
treatment plants and toxic dump sites. Rains wash 
pollutants from all these sources into the creeks 
that enter the river. 

Although pollution has flowed into the Tijuana 
River for at least 70 years, the problem has grown 
worse in recent decades because the region’s 
population almost tripled between 1972 and 2000. 
The opening of U.S.-owned factories on the Mexican 
side of the border has contributed to the river’s 
pollution with waste disposal and by attracting more 
workers to the already crowded region. 

Eventually this water, polluted with disease-
causing raw sewage and debris, makes its way 
north across the U.S. border, where it is expelled 
into the Pacific Ocean along San Diego’s coast. 
The pollution is at its worst after heavy rains when 
the system of pipes that are supposed to divert 
the polluted water to wastewater treatments 
plants overflow. San Diego officials regularly close 
beaches and issue hundreds of health advisories 
due to the harmful pollutants.

This pollution problem is a difficult one to 
solve because it involves two nations with their 
own laws. The polluted water that flows into the 
Pacific Ocean violates the Clean Water Act. But the 
Clean Water Act is a United States law and cannot 
be enforced in Mexico. 

When beaches are closed, the San Diego area 
loses money from tourists and other beachgoers. 
And someone has to pay for the cleanup. But 
what about the citizens of the Tijuana area whose 
everyday lives are affected by this pollution? 
Since U.S.-owned factories have contributed 

to the pollution problem, is the United States 
responsible for helping to solve it? Or is it Mexico’s 
responsibility to keep pollution from entering 
the United States? Clearly, this problem requires 
cooperation between the two nations. 

Both countries have contributed funds to 
help solve the environmental and public health 
issue. The United States and Mexico agreed to 
the construction of the South Bay International 
Wastewater Treatment Plant just over the U.S. 
border, which would be completed in two phases. 
Mexico, in turn, agreed to improve its ability to 
sanitize wastewater. 

However, the pumps diverting the water to 
treatment plants can’t keep up with the wastewater. 
Recently, the United States has evaluated 
approaches to handle the secondary treatment 
phase, including building wastewater treatment 
plants on the U.S. side of the border. Mexico and 
the United States continue to work together to find 
solutions for this pollution problem. 

Economics and Environmental Policy 35

ENVS21_SE_C02_CO.indd   35 4/17/20   6:14 PM

START HERE

Phenomenal Connections
Exploration begins with an engaging 

Anchoring Phenomenon that introduces 

and unifies the program’s upcoming 

environmental science concepts. Students 

track their knowledge throughout the 

unit in a Claim-Evidence-Reasoning 

or Modeling document and build 

understanding with an Anchoring 

Phenomenon Project.

Case Studies Drive Learning
Introduce every chapter with an 

Investigative Phenomenon Case Study. 

This engaging real-world case encourages 

students to draw connections between 

environmental science and their life while 

providing a storyline for them to follow. 

Students “Defend Their Case” at the end 

of the chapter.
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 15. Fill in the compare/contrast table below with information about the different types of matter.

O2 Hydrocarbons Protein DNA

Matter 
type

Description

Function

SKILL BUILDER Organize Information

Answer the questions to test your knowledge of lesson concepts. You can check your 
work using the answers on the bottom of the page.

 16. Is water an element? Why or why not? 

 

 17. Describe the special properties of water that allow it to support life on Earth.

 

 

 

 

 

16. No. It is a compound because it is made up of two elements, hydrogen and oxygen. 17. Water sticks to 
itself, which allows it to carry materials in plants and animals. Water is resistant to temperature change, which 
stabilizes aquatic systems and their climates. Liquid water is denser than frozen water, which allows ice to float 
and insulate underwater environments. Water is a universal solvent, which allows it to hold important mol-
ecules in solutions.

Molecule Compound Macromolecule Macromolecule

Two atoms of 
oxygen joined by 
a covalent bond

Contains only 
hydrogen and 
carbon

Consists of car-
bon, hydrogen, 
oxygen, nitrogen, 
and sometimes 
sulfur

Two long chains 
of nucleotides 
twisted to form 
a double helix

Sample answer: 
A component of 
water

Sample answer: 
Part of petro-
leum products; 
can be toxic to 
organisms

Sample answer: 
Produces body 
tissues, provides 
support, stores 
energy, trans- 
ports substances

Sample answer: 
Stores genetic 
information
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Types of Non-Market Values
Non-market value

Use value

Option value

Aesthetic value

Cultural value

Scienti�c value

Educational value

Existence value

Is the worth we attach to things…

that we use directly, such as a river for boating.

that we do not use now but might use later, such as timber in 
an uncut forest.

that we appreciate for their beauty or emotional appeal.

that sustain or help de�ne our culture.

that may be the subject of scienti�c research.

that may teach us about ourselves and the world.

simply because they exist, even though we may never 
experience them directly, such as animals in far-o� places.

What Do
you think?
    

What Do
you think?
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Assign Market Values Ecosystem services provided by Earth’s sys-
tems are said to have non-market values—values not usually included in 
the price of goods or services. Because many ecosystem services do not 
have a value associated with them, people tend to exploit them. Figure 4 
gives some examples of non-market values.

Environmental and ecological economists have developed ways to 
assign values to services provided by Earth’s systems. In one method—
surveys—they may ask people to estimate how much they would pay for 
specific non-market goods, such as clean beaches or preservation of a 
beautiful view.

Another method is to compare transactions for similar goods or 
services that only differ because one is associated with a non-market good 
and the other is not. For example, a comparison could be made of the sale 
prices of similar homes some of which overlook a woodlot and some of 
which do not. This comparison could estimate the value of the woodlot.

Address Market Failure When markets do not reflect the full costs 
and benefits of actions, they are said to fail. Market failure occurs when 
markets do not consider the environment’s positive effects on econo-
mies, such as ecosystem services, or when they do not reflect the negative 
effects of economic activity on the environment or on people, such as 
external costs. 

For example, smokestacks emit chemicals that may harm trees and 
pollute water sources hundreds of miles away. Traditionally, the com-
pany emitting the chemicals has not been held responsible for these lost 
resources, cleanup costs, or effects on human health. Instead, another 
group (usually taxpayers) pays for some of the costs related to the  
company’s activities. 

To counteract such external costs, governments sometimes introduce 
policies that give companies economic incentives to conserve resources 
and reduce pollution, or that penalize them with taxes or fines for not 
doing so. These types of policies will be examined more closely in the 
next two lessons.

Reading
Checkpoint 

  How could addressing market failure help make an economy 
more environmentally sustainable?

(a) Aesthetic value

(c) Scientific value

(b) Cultural value

Do you think we should attempt to 
quantify and assign market values 
to ecosystem services and other 
entities that have only non-market 
values? Why or why not? 

FIGURE 4 Non-market Value 
Keeping in mind non-market values 
such as those shown here may help 
people make better environmental and 
economic decisions.

ANSWERS    
What Do You Think? Answers will 
vary, but students should support 
their reasoning.

Reading Checkpoint Sample 
answer: If businesses are required to 
address their pollution-related costs 
upfront, they may be more likely to 
find ways to reduce their pollution.
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Adapted from Schlesinger, W.H. 1997. Biogeochemistry: An analysis of global change, 2nd ed. London: Academic Press
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Make A 
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The Phosphorus Cycle

The phosphorus cycle (Figure 23) involves mainly the lithosphere and the 
oceans. Phosphorus is a key component of cell membranes and of several 
molecules essential to life, including DNA and RNA. Although phospho-
rus is essential to life, the amount of phosphorus in organisms is dwarfed 
by the vast amounts in rocks, soil, sediments, and the oceans. Phosphorus 
is released naturally only when rocks are worn down by water or wind. 
Because most phosphorus is bound up in rock, the phosphorus available 
to organisms at any time tends to be very low. This scarcity, along with 
the need that organisms have for phosphorus, explains why plant and 
algae growth often jumps dramatically when phosphorus is added to their 
environments.

Organisms in the Phosphorus Cycle Plants can take up phos-
phorus through their roots only when it is dissolved in water. Consumers 
acquire phosphorus from the water they drink and the organisms they 
eat. The waste of consumers contains phosphorus that decomposers 
return to the soil.

Human Impacts People influence the phosphorus cycle in several 
ways. We mine phosphorus to use as fertilizer. People also release  
phosphorus-rich wastewater from their houses and businesses. 
(Phosphorus compounds are added to many detergents to improve their 
cleaning power.) Wastewater containing fertilizers and detergents that 
runs off or leaches into waterways adds phosphorus to them. The addition 
of phosphorus to bodies of water can lead to an overgrowth of producers 
(usually algae) in a process called eutrophication. In extreme cases, eutro-
phication can lead to hypoxia, or extremely low levels of oxygen in a body 
of water, as decomposers break down all the dead producers. Widespread 
hypoxia can cause a dead zone like the one in the Gulf of Mexico. 

FIGURE 23 Phosphorus Cycle The 
phosphorus cycle describes the routes 
that phosphorus atoms take through 
the environment. In this diagram, 
labels in boxes refer to reservoirs of 
phosphorus, and italic labels refer to 
processes of the phosphorus cycle.

 Many household 
detergents contain phosphates 
(phosphorus compounds). 
Phosphates in runoff can cause or 
worsen eutrophication. Check the 
packages of dishwasher and laun-
dry detergents in your home to see 
if they contain phosphates. With 
your family, consider switching to a 
brand with less phosphate.
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Find Out
More
    

Find Out
More
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1. Synthesize Draw a cluster diagram that shows 
how science, economics, ethics, and politics are 
related to environmental policy.

2. Compare and Contrast Compare and contrast the 
first period of U.S. environmental policy with the 
third period. 

3. Explain Why do you think that 1970 could be 
considered the first year of modern environmental 
policy in the United States?

4.  You are probably 
familiar with titles that historians have given to 
specific periods in history such as Pax Romana, 
the Renaissance, and the Victorian Era. What title 
would you give to each of the three periods of U.S. 
environmental policy discussed in this lesson? 
Explain your choices.

The EPA is responsible for conducting and evaluating research, moni-
toring environmental quality, and setting and enforcing standards for 
pollution levels. It also educates the public and assists states in meeting 
federal standards. 

Other Important Laws Ongoing public demand for a cleaner envi-
ronment resulted in a number of laws that remain key to U.S. environ-
mental policy. For pollution problems like those of the Tijuana River, a 
crucial law has been the Clean Water Act of 1977. Prior to passage of such 
federal laws, pollution problems were handled by local and state govern-
ments or were addressed through lawsuits. The flaming waters of the 
Cuyahoga, for example, showed many people that local and state govern-
ments weren’t doing enough and that federal legislation was needed. 

Due to restrictions on pollutants by the Federal Water Pollution 
Control Acts of 1948 and 1972, and later the Clean Water Act, waterways 
began to recover. These laws regulate the discharge of wastes, especially 
from industry, into rivers and streams. The Clean Water Act also aimed to 
protect wildlife and establish a system for granting companies permits to 
discharge pollutants on a limited basis.

Post-1980 The 1960s and 1970s were a time of major advances in 
environmental reform. At that time, evidence of environmental problems 
became clear. Also, the political climate was ideal due to a supportive 
public and leaders who were willing to act. 

Starting in the 1980s there was a backlash against these environmental 
policies. Many felt that some laws imposed too great an economic burden 
on businesses and individuals. During the next couple of decades, many 
efforts were made to weaken federal environmental laws.

Since then, environmental policy has been strengthened or weakened, 
depending upon the priorities of the current administration. However, 
awareness and concern over climate change issues and environmen-
tal protections has climbed steadily for the American public over the 
last decade. Citizens and many companies have become more focused 
on conserving energy, supporting renewable energy technologies, and 
reducing carbon emissions, reflecting the environmental efforts found in 
developed nations worldwide.

Choose a local department or 
agency that handles the manage-
ment of natural resources in your 
area. Find out about the projects 
the office is currently working on 
and those planned for the future.

2  Assessment

LE
SS

O
N

ANSWERS    
Find Out More Answers will vary, 
but should show that students have 
researched local projects. 

Lesson 2 Assessment

1. Diagrams will vary.
2.  Sample answer: The first period  

focused on populating the conti-
nent and exploring its resources. 
The third period focused on fixing 
the problems caused by industrial-
ization. A goal of both periods was 
to continue to promote prosperity. 

3.  In 1970, President Nixon enacted 
NEPA and signed an executive 
order that created the EPA. 

4.  Answers will vary, but should show 
that students have a grasp of the 
trends associated with each period.
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cities. Boulder, CO: University Press of Colorado, as cited by Sheehan, M.O. 2002. What will it take 
to halt sprawl? Washington DC: Worldwatch Institute.
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Impacts of Sprawl

Economists and city politicians have almost unanimously encouraged the 
unlimited expansion of cities and suburbs. Their assumption has been 
that all growth is good and that attracting business, industry, and resi-
dents will always increase a community’s economic well-being, political 
power, and cultural influence. The negative effects of sprawl, however, 
challenge this assumption. Growing numbers of people have begun to 
question the philosophy that all growth is good.

Transportation Most studies show that sprawl limits transportation 
options. A lack of mass transit options on the outskirts of cities means 
that people are essentially forced to buy and drive cars. This results 
in more traffic accidents and greater use of fossil fuels. As sprawl has 
increased across the United States, the average person’s commute to work 
has risen to 27 minutes one-way. The total miles driven in the nation 
increased at more than twice the rate of population growth. 

Pollution Sprawl’s effects on transportation give rise to increased pol-
lution. Carbon dioxide emissions from vehicles contribute to air pollu-
tion and global climate change. Motor oil and road salt from roads and 
parking lots pollute waterways, posing risks to ecosystems and human 
health. In fact, runoff of polluted water from paved areas is about 16 times 
greater than runoff from naturally vegetated areas.

Population Density and Carbon 
Emissions
In the accompanying graph, urban population density 
is used as an indicator of sprawl (lower density = more 
sprawl). Carbon emissions per person per year for 
transportation represents the environmental impact 
of the transportation system or preferences for each of 
the cities represented.
1. Describe What relationship between population 

density and carbon emissions for transportation 
does the graph show?

2. Form a Hypothesis Assuming that the rate of car 
ownership is similar in these cities, how would you 
explain the relationship in Question 1?

3. Predict If Houston were to pass laws limiting 
sprawl, resulting in a doubling of its population den-
sity, how would you predict its data would change?

ANSWERS
Real Data
1.  The higher the population density, 

the lower the carbon emissions per 
person

2.  People need to drive less in densely 
populated cities, so there are less 
carbon emissions per person.

3.  Carbon emissions per person 
would likely decrease.

Hands-on Inquiry
Editable hands-on inquiry activities, including labs, 

Take It Local, Real Data math practice, and Claim-

Evidence-Reasoning documents support student 

understanding of the phenomenon under study.

Student-Centered Experiences
Facts, questions, and thought-provoking scenarios 

including Make a Difference, Find Out More, and 

What Do You Think? appear throughout the book, 

empowering students to apply the science, make 

choices, and interact with content.
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