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Lesson 2: Facing the Freshwater Crisis II2

Before You Read 
1. The previous lesson raised the water crisis issue. Currently, many people are living in so-

called “water stressed” countries, and thus their health, opportunities for education, and 
even safety are threatened. The following two pictures give some clues about the potential 
problems that may occur due to a scarcity of water.

a. What is the main information that the pictures intend to tell us?
b. Have you ever had the experience of not having water for over one day? If so, can you 

describe the experience? What things were very inconvenient, and what things were less 
so? How did you deal with the problems that you faced?

2. The last paragraph of the reading mentioned a device that can be used to reduce water 
usage: composting toilets with urine separation systems. With a partner, review the previous 
lesson and think of where this device can be found in your neighborhood.

3. Look at the pictures below. Discuss with a partner how these devices help save water.
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Reading
Facing the Freshwater Crisis II 

by Peter Rogers

Note: this is a direct continuation of the reading in the previous lesson.

5
These (urine recycling) techniques can be used safely, even in fairly dense urban settings, as 
exemplified by installations at the Gebers Housing Project in a suburb of Stockholm and 
many other pilot projects.

10

Essentially, civil engineers can employ this technology (urine separation) to decouple water 
supplies from sanitation systems, a move that could save significant amounts of freshwater 
if it were more widely employed. Moreover, recycled waste could cut the use of fertilizer 
derived from fossil fuels.

15

Beyond constraining demand for freshwater, the opposite approach, increasing its supply, 
will be a critical component of the solution to water shortages. Some 3 percent of all the 
water on the earth is fresh; all the rest is salty. But desalination tools are poised to exploit that 
huge source of salty water. A recent, substantial reduction in the costs for the most energy-
efficient desalination technology—membrane reverse osmosis systems—means that many 
coastal cities can now secure new sources of potable water.

20

During reverse osmosis, salty water flows into the first of two chambers that are separated 
by a semipermeable (water-passing) membrane. The second chamber contains freshwater. 
Then a substantial amount of pressure is applied to the chamber with the salt solution in it. 
Over time the pressure forces the water molecules through the membrane to the freshwater 
side.

25

Engineers have achieved cost savings by implementing a variety of upgrades, including 
better membranes that require less pressure, and therefore energy, to filter water and system 
modularization, which makes construction easier. Large-scale desalination plants using the 
new, more economical technology have been built in Singapore and Tampa Bay, Florida.

30

Scientists are now working on reverse osmosis filters composed of carbon nanotubes that 
offer better separation efficiencies and the potential of lowering desalination costs by an 
additional 30 percent. This technology, which has been demonstrated in prototypes, is 
steadily approaching commercial use. Despite the improvements in energy efficiency, 
however, the applicability of reverse osmosis is to some degree limited by the fact that the 
technology is still energy-intensive, so the availability of affordable power is important to 
significantly expanding its application.
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A Return on Investment

35

40

Not surprisingly, staving off future water shortages means spending money—a lot of 
it. Analysts at Booz Allen Hamilton have estimated that to provide water needed for all 
uses through 2030, the world will need to invest as much as $1 trillion a year on applying 
existing technologies for conserving water, maintaining and replacing infrastructure, and 
constructing sanitation systems. This is a daunting figure to be sure, but perhaps not so 
huge when put in perspective. The required sum turns out to be about 1.5 percent of today's 
annual global gross domestic product, or about $120 per capita, a seemingly achievable 
expenditure.

45

Unfortunately, investment in water facilities as a percentage of gross domestic product 
has dropped by half in most countries since the late 1990s. If a crisis arises in the coming 
decades, it will not be for lack of know-how; it will come from a lack of foresight and from 
an unwillingness to spend the needed money.

50

There is, however, at least one cause for optimism: the most populous countries with 
the largest water infrastructure needs—India and China—are precisely those that are 
experiencing rapid economic growth. The part of the globe that is most likely to continue 
suffering from inadequate water access—Africa and its one billion inhabitants—spends the 
least on water infrastructure and cannot afford to spend much; it is crucial, therefore, that 
wealthier nations provide more funds to assist the effort.

55

The international community can reduce the chances of a global water crisis if it puts its 
collective mind to the challenge. We do not have to invent new technologies; we must simply 
accelerate the adoption of existing techniques to conserve and enhance the water supply. 
Solving the water problem will not be easy, but we can succeed if we start right away and 
stick to it. Otherwise, much of the world will go thirsty.

This article was written by Peter Rogers, and published in Scientific American, September 
2008, issue #79.

After You Read 
Please mark the following statements T (true) or F (false) or NG (not given) according to the 
article.

  1. The various virtual water techniques can only be applied in suburbs of major cities 
which are less populated.

  2.   Traditionally, sanitation systems require a great amount of freshwater.
  3.   About ninety-seven percent of the water on earth is saline.
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  4.   Membrane reverse osmosis is still a very expensive technology.
  5.   During the process of reverse osmosis, the pressure is applied to the chamber 

containing salty water.
  6.   Costal cities like Singapore and Tampa Bay are still waiting for financial support to 

build desalination plants for freshwater.
  7.   If reverse osmosis technology is to become more widely used, then it needs to become 

more energy efficient.
  8.   To meet projected water demand in 2030, the world will have to invest about 1.5 

percent of the current global gross domestic product annually.
  9.   If there is a water crisis in the near future, lack of relevant technology and 

unwillingness to invest more in water conservation are likely to be major causes.
10.   The places that are most likely to experience problems are those that are investing 

the least in water infrastructure, and that lack the money to spend more.

General Vocabulary
This vocabulary is used for general purposes.

employ v to use

derive v to obtain something as a product or part of something else

constrain v to restrict, limit

substantial a significant, large

prototype n
the first form of something new, made before it is produced in large 
quantities

energy-intensive n requiring a lot of energy

stave off
v
ph

to stop something from happening

expenditure n spending

foresight n
the good judgment to think and plan before an event, so that you are 
prepared for whatever may happen

infrastructure n
the basic set of systems within a place or organization that affect how 
well it operates at higher levels

inadequate a not enough or not good enough

inhabitant n a person or animal that lives in a particular place
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ESP Vocabulary
This vocabulary is commonly used in the field of general engineering.

decouple v to separate two objects, ideas, or processes

fossil fuel n
a fuel, such as coal or oil, made of decayed material from animals or 
plants that lived many millions of years ago

desalination n the process of removing salt from ocean water

membrane n
a thin layer of tissue or material that covers, separates, or connects cells, 
organs or other items

reverse osmosis n
a method of removing salts or other ions from water by forcing it through 
a semi-permeable membrane

potable a safe to drink

salt solution n
a general term referring to a sterile solution of sodium chloride (salt) in 
water

Vocabulary Practice
Fill in the blanks with the words from the box. Some of the words are not used.

substantial decouple stave off expenditure reverse osmosis

prototype foresight employ potable derive

Civil engineers can (1)  waste separation systems to (2)  water 
supplies from sanitation systems, which can save a great amount of freshwater. Increasing the 
water supply is also a good solution to water shortages. The most energy-efficient desalination 
technology is membrane (3) . This method ensures coastal cities of new sources 
of (4)  water. In other words, with adequate (5)  governments 
can build better infrastructures to (6)  water shortage issues.
However, such infrastructures would require a significant (7)  of taxpayers’ 
money. For instance, reverse osmosis filters made of nanotubes, which have been 
demonstrated in (8)  systems, still require a (9)  amount of 
energy to operate successfully, and thus need more research before they become commercially 
viable.
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Corpus Tutorial: Time Magazine Corpus
PART 1
In this section, we are introducing Time Magazine Corpus, which has the same interface as 
COCA. This corpus allows us to identify the overall frequency over time of words and phrases 
that were related to changes in society and culture, or historical events. Now, let’s follow the 
instructions below to search for the collocations.

Step 1: Visit Time Magazine Corpus at http://corpus.byu.edu 

Step 2: Select LIST and type the target word in WORD(S). In order to find the nouns that 

frequently collocating with adjectives, type target adjective * [nn*].

Step 3: Hit SEARCH.

The results are shown on the screen. Now, it is your turn to find out which nouns frequently 

co-occur with the target adjectives.

Exercise 
ADJECTIVE NOUNS

substantial +

_____________________________________

_____________________________________

_____________________________________

large-scale +

_____________________________________

_____________________________________

_____________________________________
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daunting +

_____________________________________

_____________________________________

_____________________________________

achievable +

_____________________________________

_____________________________________

(only two answers from the concordance lines)

PART 2

The Time Magazine Corpus has the same interface as COCA. You can refer to Unit 2 Lesson 1 
for help in searching for synonyms (i.e., words with equivalent meaning) of the target adjectives. 
One example is given.

Exercise
Table 1 below contains synonyms and antonyms, or words with the same and opposite 
meanings, respectively, of the adjectives in Exercise 1. Find the words that are related to the 
vocabulary in the left column of Table 2. Discuss it with a partner if necessary.

[Table 1]

unimportant realizable intimidating limited

extensive significant inessential impossible

accomplishable formidable unfeasible considerable

inconsiderable comforting comprehensive reassuring

[Table 2]

Synonyms Antonyms

substantial

achievable
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Language Focus
In this section, we are going to focus on the usage of the word intensive and the expression 
when put in perspective.

1. noun + intensive
The word intense means very strong, and it is often used to describe heat, pain, effort, or 
flavor. When something is intensive it means that it requires a lot of something in a short 
period of time. Therefore, an energy-intensive process, as mentioned in paragraph 6, 
requires a lot of energy.

   Despite the improvements in energy efficiency, however, the applicability of 
reverse osmosis is to some degree limited by the fact that the technology is 
still energy-intensive, so the availability of affordable power is important to 
significantly expanding its application. (from the article)

Exercise
Search COCA with the [n*] intensive criterium, and find out what other nouns often collocate 
with intensive. List five of them, and add an example sentence for each combination.

1. ________ + intensive

2. ________ + intensive

3. ________ + intensive

4. ________ + intensive

5. ________ + intensive

2. when put in perspective
The expression when put in perspective means “when someone has a correct or sensible 
understanding of something’s true importance.” The sentence containing the phrase in the 
article is:

   This is a daunting figure to be sure, but perhaps not so huge when put in 
perspective.

In the context, this means that at first $1 trillion seems an incredible amount of money. 
However, when shared by the world’s population, the recalculated amount breaks down to 
$120 per person, which is a “seemingly achievable expenditure.”
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Other common expressions involving perspective are as follows, including example 
sentences:

get/keep something in perspective
It’s important to keep things in perspective and not focus 
on one incident.

put something into perspective
The price of this product may seem high, but it has to be 
put into perspective considering how many years it can 
be used.

a sense of perspective
Being a tourist in a foreign country gives you a different 
sense of perspective on both your own country and other 
places.

Exercise
Make a sentence for each of the following expressions. Refer to a dictionary* if necessary.

1. [get/keep something in perspective]

2. [put something into perspective]

3. [a sense of perspective]

Suggested dictionaries

* McMillan Dictionary for Advanced Learners

* McMillan Dictionary of Collocations

* BBI Dictionary of Word Combinations

Task
The level of water consumption generally has a positive relationship with population numbers. 
Below is a diagram showing trends in population growth and fresh surface-water withdrawals 
from 1950 to 2000 in the US. Discuss the following questions in pairs.

a. Which year has the largest amount of surface-water withdrawals?
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b. Which year has the largest population?

c. Is the year with the largest amount of surface-water withdrawals the same as that with the 
largest population? If not, what do you think the reasons are?
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