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UNIT 1
Introduction to Water-Supply Engineering

“Water is the driver of Nature.”
leonardo da vinci (1452-1519)

I WARMING-UP I

1. Water is a chemical you encounter every
day that is essential for life. How much do you
know about water? Test your knowledge with
this water facts quiz.

Q 1: Is water a chemical element or not?

P
yes  no
Q 2: So... how about fire? Is it a chemical
element?

. .
yes no
Q 3: How about air? You breathe it all the
time. Is it a chemical element?

yes o no
Q 4: How much of the human body and the
human brain is water?
i

about 5% and 15% correspondingly



™

about 25% and 35% correspondingly

™

about 50% and 60% correspondingly

™

about 65% and 75% correspondingly
Q 5: The scientific study of water is:

. i i
aqueology hydrology archaeology selenology
Q 6: Only about 1% of the world's water is in a form that is
drinkable by people.

r -
true false
Q 7: The longest river in the world is the:

C Nile C Amazon C Mississippi C Volga
Q 8: The largest lake in the world is:

Lake Baikal C Lake Victoria

the Caspian Sea c the Aral Sea
Q 9: The largest ocean in the world is:

the Arctic Ocean © the Indian

C the Atlantic C the Pacific

Q 10: Water has been found on Mars, Earth, and Venus.
. T

true false

Q 11: If you expose a glass of water to space it will:

- - . r .
freeze boil glow burst into flame
Q 12: A mole of water molecules has a mass of about 18 grams.

true C false
Q 13: Rain is liquid water precipitation. All raindrops are shaped
like teardrops.

- T
true false
Q 14: There is enough salt in the world's oceans to cover the land
on the continents (1 foot equals to 30.48 cm):

0.5 feet C 5 feet © 50 feet C 500 feet



Q 15: Saltwater fish drink water; freshwater fish do not.

i
true false
Q 16: Dissolving a spoonful of ta-
ble salt in a cup of water will lower
the level of the liquid.

i
true false
Q 17: Icebergs are made of:

P
fresh water salt water

™

either fresh or salt water
Q 18: Iceis:

™

more dense than liquid water

™

the same density as liquid water

™

less dense than liquid water
Q 19: Melting ice into water is an example of a:

. i
chemical change nuclear change Omm6ka! OmuoKa
BHepeHHOro o0nexTa.physical change
Q 20: Dry ice is the solid form of:

e _ T r -
air carbon dioxide nitrogen oxygen water
Q 21: Water boils at a lower temperature on a mountaintop than
it does at sea level. In fact, you could drink boiling tea on the highest
peaks and not get burned!

-
true false
Q 22: You can superheat water in a microwave so that it sudden-
ly boils or explodes when disturbed.

. T
true false
Q 23: Which is hotter?

100 degrees Celsius O 100 Kelvin C 100 degrees Fahrenheit
Q 24: Sound moves slower in water than in air.

© true © false



Q 25: All of the following common chemicals are acidic or have a
low pH except:

T L i .. i
seawater gastric juice lemon juice coffee
Q 26: Lithium metal is light enough it could float on water.

true Ommoéka! Omuéka BHeApPeHHOro oobhekTa.false

Now check your answers!

Q1-no;Q2-no0; Q3-no; Q4 - about 65% and 75% correspond-
ingly; Q 5 — hydrology; Q 6 —true; Q 7 — Nile; Q 8 — the Caspian Sea; Q
9 — the Pacific; Q 10 — true; Q 11 — boil; Q 12 — true; Q 13 — true;
Q 14 - 500 feet; Q 15 —true; Q 16 — true; Q 17 — fresh water; Q 18 — less
dense than liquid water; Q 19 — physical change; Q 20 — carbon dioxide;
Q 21 — true; Q 22 — true; Q 23 — 100 degrees Celcius; Q 24 — false;
Q 25 — seawater; Q 26 - true.




[ VOCABULARY WORK }

2. Read the following international words and guess their mean-
ing. Mind the stressed syllables. Prove that these words are interna-
tional ones.

Model: management [‘manidsmont] — ympaBieHHe; OpraHH3aLus;
3aBeZI0BaHHE, PYKOBOACTBO, MEHEIKMEHT; OCTOPOJKHOE, OEpEeKHOE OT-

HOIICHUEC

adequate [ edkwot]

biological [,barou’lodzk(al)]

central ["sentr(a)l]

chemical ["kemik(a)]]

civilization [,siv(a)lar’ zerf(o)n]

colour ["kals]

element ["elimant |, ["elo-]

experiment 1. n [1k’sperimont], [ek-]
2.V [1k’spert, ment], [ek-]

fundamental [, fando"ment(s)l]

history ["hist(s)r1]

human ["hju:mon]

major ['meidss]

medium ['mi:drom]

(pl. media ["'mi:dmo])

metal ['met(s)l]

microorganism

[maikrou0:g(s)niz(s)m]

ocean ["suf(o)n]

organism ["2:g(o)niz(o)m]
percent [pa’sent]
philosophical [filo”softk(al)]
planet [ plenit]

population [, popju’lerf(a)n]
problem ["problom]
process [ prouses]
protection [pra’tek[(o)n]
religious [rr’lidzas]
resource [r1’sa:s]

result [r1°zalt]

role [raul]

safe [serf]

substance ["sabst(o)ns]
system [“sistom]




3. Translate the following words and phrases and memorize

them.

Nouns and noun phrases
chemical
compound
consequence
demand
development
drinking water
element
fresh water
health
hydrogen
medium (pl. media)
microorganism
oxygen
property

Verbs and verbal phrases
to be
to carry out
to cause
to contaminate
to cover
to depend on
to develop
to ensure
to exist

Adjectives
adequate
aqueous
biological
clean
disease-causing
elaborate
essential
fundamental

resource
solution

solvent

substance

supply

surface

tap

water

water purification
water quality
water recycling
water supply
water treatment
waterway

to make up
to manage

to occur

to participate
to protect

to result in
to safeguard
to use

to waste

ill

important
living
pleasant-tasting
precious

safe

vital




wnN e
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13.
14.
15.

16.
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Adverbs
at least
carefully
Prepositions
along with

Abbreviations

e.g.
esp.

increasingly
wisely

because of

etc.
i.e.

4. Match the English and Russian equivalents.

adequate supply
aqueous solutions
disease-causing microor
ganisms

drinking water quality
in place

major consequence
stomach upset

to be a threat to health
to carry out a process
to cover the area

. to flourish around ma-

jorwaterways

to take smth. for granted
to turn on the tap

to use smth. as a medium
wasted and contaminated
water

water purification and
recycling

a. BOJHBIA pacTBOp

. BOJOOYHCTKA U 000POTHOE BOJO-
cHa0XXeHHe

. JOCTaTOYHBIH 3amac

. 3aTpsA3HEHHAs M 3apaKCHHAs BOAa

. 3aHUMAaTh IUIOIA/b

. MCIIONIb30BATh YMO-/. KaK Cpely
(6ewecmso, 6 KOMOPOM CyWecmeay-
em umo-y.)

. KA4E€CTBO IIUTHEBOW BOBI

. OCYIIIECTBIISATH MPOLIECC
OTKpPBIBATH BOJOIPOBOIHBII KpaH
naToreHHble [00JIe3HEeTBOPHbIE]
MHUKPOOPraHU3MBbI

K. mpezacTaBisTh yrpo3y [0macHOCTS]
JUIS 3710POBbSI

. IIPOLBETATh BOKPYT IJIaBHBIX BOJ-
HBIX ITyTel

M. paboTaromuii, pabo4uii, TOTOBBII

K pabote

N. paccTpOICTBO KeTyIKa

0. CEepbe3HOE IOCIIECTBHE

p. cUUTaTH YMo-A. B MOPSAJKE BELIEH,

caMo co00ii pasyMeromumMcs

(o

— o Q =D OO



5. Match the terms and their definitions.

drinking water, microorganism, occur, resources, solvent, sub-
stance, tap, water, water supply, waterway

a. a colorless, transparent, odorless, tasteless liquid that forms the
seas, lakes, rivers, and rain and is the basis of the fluids of living organ-
isms

b. a country's collective means of supporting itself or becoming
wealthier (reserves of minerals, land, water, etc.)

c. a device by which a flow of liquid or gas from a pipe can be con-
trolled

d. aliquid capable of dissolving another substance

e. aparticular kind of matter with uniform properties

f. ariver, canal, or other navigable channel used as a means of travel
or transport

g. an organism too small to be seen without the aid of a microscope

h. happen; takes place; exist

i. the water available for a community or region; the supply of
treated and purified water for a community; water resources

j. water intended primarily for human consumption (also known as
potable water)

6. Make sure you know the words and word combinations from
the box and insert them into the sentences.

water, resources, drinking, substance, properties, systems, man-
agement, use, makes up, covers, essential

1. Water is the most important liquid on Earth. It al-
most 75 percent of Earth’s surface in the form of oceans, rivers, and
lakes. All plants and animals need to live.

2. Everyone should drink water every day. Water about

60 percent of an adult’s body by weight. Children’s bodies have an even
higher percentage of water.

3. People have many uses for water besides . They use it for
washing and cooking. They use it to irrigate crops and lawns, to clean

11



streets, and to operate air-conditioning units and heating . They
also the power of flowing water to produce electricity.
4. Water’s physical and chemical make it to life and
civilization.
5. Water conservation is the protection, development, and efficient
of water for beneficial purposes.

7. Translate the following sentences into Russian paying attention
to the underlined words that can be verbs, nouns or adjectives with-
out changing their form and adding suffixes.

1. Don’t leave the tap running.

2. Tap water is a principal component of indoor plumbing.

3. Itis necessary to water these flowers several times during the day.

4. Reducing the water demand can delay the need to find new water
supplies.

5. The plumbing in this building needs repairing.

6. Water scarcity occurs when the demand for water outpaces the
supply and causes water shortages.

7. The cause of the failure of the water supply system is not clear.

8. The implementation of the plan demands profound knowledge.

9. Ancient Rome's elaborate aqueduct system supplied water to the city.

10. The two reservoirs supply about 1% of the city's needs.

11. A group of architects and engineers elaborated the plan of a com-
plex of buildings.

12. Anyone who plans on building their own house, should be ready
for the challenges that go along with this complex process.

13. The computers will process the data obtained.

14. Over 1 billion people lack access to safe drinking water worldwide.

15. Water for drinking either comes from surface water sources such
as rivers and lakes, or from underground wells or springs.

Now fill in the table with Russian equivalents to the words from
the sentences above.

complex, demand, drinking, elaborate, need, plan, process, supply,
tap, water

12



NOUN VERB ADJECTIVE
cause MPUYHHA BBI3bIBATh, ---
OBITH MPUIHHON

[ READING PRACTICE ]

8. Answer the following question and read the text carefully to
check your answer.

Why is water considered to be the most precious resource on the
Earth?

Text A Water as the Most Precious Resource

“Water has become a highly precious resource.
There are some places where a barrel of water

costs more than a barrel of oil.”
LLOYD AXWORTHY, Foreign Minister of Canada

It is easy for us to take the quality of our drinking water for granted
— when we turn on the tap, we expect safe, pleasant-tasting water to
flow out. Long before water reaches our tap, elaborate and carefully
managed systems are in place protecting our water and making it safe to
drink, from the water falling as rain to the point when it reaches our tap.

Let’s look at why drinking water quality is so important, the journey
our water makes to our taps and back, systems to ensure good water
quality and how everyone can help safeguard this most precious of re-
sources.

Significance of Water for Life

Water is vital to life and is essential to all living organisms. Life is
believed to have originated in the world's oceans, so water has played a
central role in the development of life on Earth. One of water’s most im-
portant properties is its ability to be a solvent for many other substances,
which is essential to living organisms. They use aqueous solutions as

13



mediums for carrying out biological processes. In fact, water participates
in every process that occurs in plants and animals.
Water is essential to life. Our health depends on having an adequate
supply of safe water for drinking, cooking,
laundry and bathing — every day. The
link between our water supply and dis-
ease has been recognized for thousands of
years — at least since Egyptian times. If
our water becomes contaminated with
microorganisms or chemicals, illness can
result. Disease-causing microorganisms
carried by water are the biggest threat to
health, causing stomach upset or even
death. In some cases, people can become
ill after drinking contaminated water just
once. As we all depend on clean water
every day, any problem with the water
supply can very quickly have major conse-
guences for an entire community. Water is
too easily wasted or contaminated. We need to use it wisely and protect it.
The Earth is often called the "blue planet” because it appears blue from
space. This blue colour is caused by reflection from the oceans which cov-
er about 70 percent of the area of the Earth. Water is one of the five ele-
ments that make up this planet, along with fire, earth, air, and metal. Be-
cause of its prominence, water has long played an important religious and
philosophical role in human history. The belief that water was a funda-
mental substance existed for more than 2,000 years until experiments in
the second half of the 18th century showed that water is a compound made
up of the elements hydrogen and oxygen. Civilization has historically de-
veloped and flourished around rivers and major waterways. As the Earth's
population grows and the demand for fresh water increases, water purifica-
tion and recycling become increasingly important.

14



[ COMPREHENSION CHECK ]

9. Decide whether the following statements are true (T) or false
(F) according to the text. Correct the false statements.

1. Carefully managed systems protect our water and make it safe to
drink, from the water falling as rain to the point when it reaches our tap.

2. Water is essential to life and all living things.

3. Scientists believe that life originated in the world's oceans.

4. Water has the ability to solve any substance easily.

5. Water takes part in most processes that occur in plants and animals.

6. There isn’t any link between the contamination of our water sup-
ply and human diseases.

7. Disease-causing microorganisms carried by water can cause death.

8. Water should be protected from contamination.

9. The land covers about 70% of the area of the Earth.

10. It wasn’t until the second half of the 18th century that experi-
ments showed that water is a compound made up of the elements hydro-
gen and oxygen.

11. Today water purification and recycling are increasingly important
because of the Earth’s population growth.

10. Answer the following questions.

1. Isiteasy for us to take the quality of our drinking water for granted?
2. What do elaborate and carefully managed systems do long before
safe pleasant-tasting water reaches our tap?
Life is believed to have originated in the air, isn’t it?
What is one of water’s most important properties?
Is water a solvent for all other substances?
What do living organisms use aqueous solutions for?
What does our health depend on?
Since what time has the link between our water supply and disease
been recognized?
9. Why do we need to use water wisely and protect it?
10. Why is the Earth often called the “blue planet”?
11. Where has civilization developed historically?
12. Why do water purification and recycling become increasingly important?

N GORAE®
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11. Find key words and phrases which best express the general
meaning of each paragraph.

12. What parts of the text can you define? Do they correspond to
the paragraph? Entitle each part.

1.

2.

3.

13. Write a summary of the text.!

[ LANGUAGE FOCUS ]

14. Match the synonyms.

1. aqueous a. dissolvent
2. because of b. dueto/owing to
3. contamination c. faucet

4. disease-causing d. organized
5. essential e. pathogenic
6. managed f. pollution
7. precious g. todissolve
8. purification h. to exist

9. solvent i. to protect
10. tap j. toreuse
11. to be k. to take part
12. to participate I. treatment
13. to recycle m. valuable
14. to safeguard n. vital
15. to solve 0. watery

1 SUMMARY is a brief statement (in approximately 150 words) of the main
points of a text.

16



15. Match the antonyms.

1. ability a. careless

2. adequate b. dangerous / harmful
3. careful Cc. dead

4. death d. harm

5. easy e. inability

6. essential f. inadequate

7. important g. inessential

8. living h. insignificant

9. protection i. life

10. safe / harmless j. to decrease

11. significant k. to demand

12. to contaminate / to pollute I. totreat/ to purify
13. to increase m. uneasy

14. to supply n. unimportant

16. Fill in the correct prepositions.

1. the quality ... drinking water 2. to take ... granted 3. to be vital ...
life and essential ... all living organisms 4. to play a central role ... the
development ... life ... Earth 5. to use aqueous solutions ... mediums ...
carrying ... biological processes 6. to depend ... an adequate supply ...
safe water 7. to become contaminated ... microorganisms or chemicals
8. a compound made ... ... the elements hydrogen and oxygen 9. to de-
velop and flourish ... rivers and major waterways 10. the demand ...
fresh water

17. Choose the word or phrase the translation of which is given at
the beginning of each line.

1. Bcunenctue, us-3a: A. because of B. however C. therefore D. be-
cause

2. BemiectBo: A. property B. substance C. medium D. compound

3. pecypcesl: A. sources B. properties C. solvents D. resources

4. cuabOxenue: A. demand B. development C. supply D. solution

5. oumcrka: A. protection B. process C. recycling D. purification

6. mpecHas Boma: A. tap water B. drinking water C. potable water D.
fresh water

17



7. BomocHaOxenue: A. water supply B. waterway C. water treatment
D. water resources
8. mpoucxoauts: A. to cover B. to carry C. to occur D. to use
9. cymectBoBats: A. to reach B. to develop C. to flourish D. to exist
10. npustelii Ha Bkyc: A. pleasant-tasting B, disease-causing C.
drinking D. elaborate

18. Find the odd word.

compound, mixture, quality, mix, combination, composite, blend
substance, matter, material, element

treatment, protection, purification, cleaning, cleansing, purifying
to clean, to treat, to dirty, to purify

contamination, pollution, solution

to solve, to pollute, to contaminate, to foul

drinking, drinkable, palatable, potable

NookrwdpE

19. Translate the following words and phrases into English using
the vocabulary of the text.

[MuTheBas Boja, mpecHas BOJA, COJICHAs BOJA, BOJOCHAOXKEHUE, BOJI-
HBIC PECYpChI, BOJIHBIE MYTH, KAYECTBO BOJIbI, CBOMCTBA BOJIBI, BOJIOMPO-
BOJIHAsI BOJIa, OOJIE3HETBOPHBIC MUKPOOPTraHU3MbI, OYHCTKA BOJbI, 000-
POTHOE BOJIOCHA0KEHUE, CaMO€ PACIpPOCTPAHCHHOE BEUIECTBO, CaMBbIi
LEHHBIA pecypc, JOCTATOYHBIN 3amac, BOJHbBIA pacTBOp, TIIATEIBHO pa3-
paboTaHHBIN, XUMUYECKUEC PJIEMEHTHI BOJAOPO.T U KUCIOPO, XUMUIECKOE
coenunenne, 3aHuMaTh 70 % MOBEPXHOCTH 3€MITH, 3arps3HCHHAS U 3a-
pakeHHasi BOJIa, y4acTBOBAThH IO BCEX IMPOIECCaX, CYIIECTBOBATh, IPO-
HUCXOOWTh, pa3BUBATHCA, UCIIOJIB30BATh.

20. Translate the following text into English using the active vo-
cabulary.

JlaBaiiTe B3rIsiHEM Ha KapTy Mupa. Ha Hell mpeoOnanaer cHHUH TIBET,
KOTOpBIM M300pakatoT Boxy. Ee B 1Ba ¢ monoBuHON pa3a Oofblle, 4eM
CyIlM, Ha HAIIeH IMIaHeTe, KOTOpyro Ha3Banu 3emield. He cnpaBennuBo
11 OBLIO Jath eif uMsa Boma?..

B cokpoBumHuIe mpupoasl HET BTOPOTO TAKOTO K€ YYJIECHOTO Be-
mectBa. Boga — eMHCTBEHHOE U3 BCEX BEIIECTB, CYIECTBYIOIIEE OHO-

18



BPEMEHHO B TPEX arperaTHbIX COCTOSHUSX — TBEPAOM, XKUIAKOM H ra3o-
00pa3HOM. B XONMOTHBIX MOJSPHBIX MOPSIX HAa TIOBEPXHOCTHU JKUIAKOW BO-
ITbI TIIABAIOT OTPOMHEIE JIEISTHBIC TIBIOBI — TBEpAas BoJa. A BO3IyX HAll
MOpEM U CyIlIel COAepKUT ra3000pa3HyIo BOJY — Map.

Bopa oGmnagaer orpoMHON CHIION: OHA MPOPBIBAET TUIOTHHBI, CMETAET
BCE Ha CBOeM ITyTH. HaBOgHEHHS 3aMBaIOT U pa3pylIaroT TOpoja U Io-
CCJIKH. HCO)KI/I,IIaHHO HAJICTAIOT TMTAaHTCKHUE BOJIHBI — HyHaMHU.

B To xe Bpems Boga — 1oOpBIi IpYr U MOMOIIHUK 4enoBeka. OHa —
yIOOHBIN TyTh, @ BOAHBIA TPAHCIIOPT caMbIi memmeBbii. OHa modexmaeT
3aCcyXy, OKHBIJISIET ITYCTHIHH, ITOBBINIAECT ypoxkail camgoB um mojiei. OHa
MOCIYIITHO BpallaeT TypOUHBI Ha THUIPOIICKTPOCTAHITHIX.

Bona — oHO U3 caMbIX BaKHBIX ISl YEJIOBEKA, AJI )KHU3HU BEIIECTB.
be3 enpr yemoBek MOXKET CYIIECTBOBATH OKOJIO MOIyTOpa MecsIeB. A 6e3
BOJBI HE MPOXKUBET U Henenu. OpraHu3M 4elnoBeKa, ero KpoBb, MO3T,
TKaHW Tejda, Ha TPU YETBEPTH COCTOUT M3 Bonbl. Jla W cama *U3Hb Ha
3emiie 3apoJMiiack UMEHHO B BOJaX OKeaHa. BOT xakoe HEOOBIKHOBEH-
HOE BEIIeCTBO OOBIKHOBEHHAs Boja!

[ LANGUAGE DEVELOPMENT }

WORD FORMATION

Word formation (word-building) is the creation of a new word.
There are various mechanisms of word formation:

*Agglutination (the process of forming new words from existing
ones by adding affixes (suffixes and prefixes) to them, like "develop" +
"ment" — "development")

*Back-formation (removing seeming affixes from existing words,
like forming "engine” from "engineer™)

*Blending (a word formed by joining parts of two or more older
words, like "smog", which comes from "smoke" and "fog")

**Acronym (a word formed from initial letters of the words in a
phrase, like English "laser" from "light amplified by stimulated emission
of radiation")

**Clipping (taking part of an existing word, like forming "ad" from
"advertisement™)
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*Compound (a word formed by stringing together older words, like
"earthquake™)

**Incorporation (a compound of a verb and an object or particle,
like "intake")

*Conversion (forming a new word from an existing identical one,
like forming the verb "green" from the existing adjective)

*Loanword (a word borrowed from another language, like "cliché",
which comes from French)

*Neologism (a completely new word, like "quark")

Let’s consider some examples of word formation by means of
adding suffixes and prefixes.

1) In order to form adjectives from verbs and nouns, we add the
following suffixes:

-(ic)al (e.g. biology — biological, physics — physical, chemistry —
chemical, philosophy — philosophical, nature - natural)

-able/ -ible (e.g. to avail — available, to value — valuable, to drink —
drinkable, to desire — desirable)

-ant/ -ent (e.g. to please — pleasant, to depend — dependent)

-ar (e.g. molecule — molecular, pole — polar)

-ate (e.g. adequacy — adequate)

-ful (e.g. colour — colourful, to harm — harmful, to care — careful,
plenty - plentiful)

-ial (e.g. essence — essential)

-ic (e.g. aqua — aquatic, science — scientific)

-ing (e.g. interest — interesting)

-ive (e.g. to protect — protective, to act — active, effect - effective)

-less (e.g. colour — colourless, taste — tasteless, odour — odourless)

-ous/ -eous/ -ious (e.g. aqua — agqueous, gas — gaseous, preciosity —
precious, religion — religious, to vary — various, danger — dangerous)

-y (e.g. water — watery)

2) In order to form nouns from verbs and adjectives, we add the
following suffixes:

-ability/ -ibility (e.g. suitable — suitability, variable — variability, re-
sponsible — responsibility)
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-age (e.g. to drain — drainage)

-al (e.g. to survive — survival, to remove — removal, chemistry —
chemical)

-ance/ -ence/ -ancy/ -ency (e.g. to appear — appearance, important —
importance, to exist — existence, consequent — consequence, frequent —
frequency, efficient — efficiency)

-ant/ -ent (e.g. to participate — participant, to pollute — pollutant, to
contaminate — contaminant, to solve — solvent)

-ate (e.g. to condense - condensate)

-er/ -or/ -ar (e.g. to plumb — plumber, engine — engineer, to build —
builder, to contain — container, to invent — inventor, to lie — liar)

-gen (e.g. allergen, oxygen, hydrogen)

-ics (e.g. physics, hydraulics)

-ing (e.g. to drink — drinking, to bathe — bathing, to recycle — recy-
cling, to build — a building, engineer — engineering, to draw — a drawing)

-ion/ -tion/ -ation/ -ution/ - sion (e.g. to pollute — pollution, to purify —
purification, to vary — variation, to civilize — civilization, to permit —
permission)

-ism (e.g. Darwin — Darwinism, organ — organism)

-ity (e.g. stable — stability, major — majority, pure — purity)

-ment (e.g. to develop — development, to treat — treatment)

-ness (e.g. busy — business, ready — readiness, damp — dampness)

-th (e.g. long — length, warm — warmth, wide — width, strong — strength)

-ty/ -ety/ -ity (e.g. to save — safety, human — humanity, proper —
property)

-ure/ -ture (e.g. to mix — mixture, to create — creature)

-y (e.g. to discover — discovery, health — healthy)

3) In order to form verbs from nouns and adjectives, we add the
following suffixes and prefixes:

-ate (e.g. origin — to originate)

-ify/ -fy (e.g. pure — to purify)

-en (e.g. length — to lengthen, wide — to widen, broad — to broaden,
strength — to strengthen)

-ish (e.g. to establish, to demolish)

-izel -yze (e.g. civil —to civilize, analysis — to analyze)

-en- (e.g. large — to enlarge, danger — to endanger)
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4) We add the suffixes —-ly and —ward/ -wards to form adverbs
(e.g. natural — naturally, usual — usually, increasing — increasingly, out-
ward — outwardly, down — downward, up — upward, south — southwards,
sea — seaward)

5) Inorder to make the word negative, we use the following prefixes:

ab- (e.g. normal — abnormal)

dis- (e.g. infection — disinfection, order — disorder, to charge — to dis-
charge, to like — to dislike, honest — dishonest)

il- (e.g. legal — illegal)

im- (e.g. possible — impossible, mature — immature)

in- (e.g. significant — insignificant)

ir- (e.g. rational — irrational)

mal- (e.g. practice — malpractice)

mis- (e.g. understanding — misunderstanding)

non- (e.g. renewable — nonrenewable)

un- (e.g. important — unimportant)

The suffix —less also has the negative meaning (e.g. harm — harmless).

6) There are many other prefixes including:

after- (e.g. after-treatment, micro- (e.g. microorganism, mi-
after-effect) Croscope)

agri- / agro- (e.g. agriculture, | milli- e.g. (milliliter, millimeter)
agrotourism) mono- (e.g. monoxide)

bi- (e.g. bicarbonate) multi- (e.g. multi-purpose)

bio- (e.g. biodegradable, bio- | nano- (e.g. nanotechnology)
chemical) off- (e.g. offshore)

by- (e.g. by-product) over- (e.g. overestimate)

chemi- / chemico- (chemico- | peri- (e.g. perimeter)

physical) poly- (e.g. polytechnic, polyeth-
co- (e.g. coexistence, coopera- | ylene)

tion) pre- (e.g. pretreatment, prehistoric)
counter- (e.g. counteract) re- (e.g. reconstruction, removal,
de- (e.g. deactivate, de-ice) rebuild)

di- (e.g. dioxide) self- (e.g. self-purification)
down- (e.g. downstream) semi- (e.g.semiliquid)

22



eco- (e.g. eco-friendly, ecosys-
tem)

extra- (e.g. extracellular)
fore- (e.g. foreseeable)
half- (e.g. half-period)
hemi- (e.g. hemisphere)
hetero- (e.g. heterogeneous)
homo- (e.g. homogeneous)
hydro- (e.g. hydropower)
infra- (e.g. infrared, infra-
structure)

inter- (e.g. international)
meta- (e.g. metabolism)

sub- (e.g. subsurface, substructure)
super- (e.g. superstructure)

sur- (e.g. surface)

techno- (e.g. technomania)
trans- (e.g. transport, transporta-
tion)

tri- (e.g. triangle, triangular)
ultra- (e.g. ultraviolet, ultra-
hazardous)

under- (e.g. underestimate)

uni- (e.g. uniform)

up- (e.g. upstream)

with- (e.g. withstand, withdrawal)

21. Arrange the following words according to the parts of speech
paying attention to their suffixes and prefixes.

NOUN VERB ADJECTIVE ADVERB
engineering | to characterize mechanical easily
aerify constantly hardness oxidize
basic consumer harmfully pollutant
beautiful contaminate healthless property
biologically density hydrologic protection
central downwards inexhaustible quality
characteristic fertilizer microorganism structure
condensate flourish occurrence unavailable

22. Form the nouns from the following verbs using suffixes —ion (-

tion/ -ation/ -ution/ - sion).

to civilize =» civilization
to combine = ...

to contaminate =>...

to originate = ...

to participate =>...

to pollute =>...
to populate =>» ...
to protect = ...
to purify =»...
to solve 2. ..
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23. Form the nouns from the following verbs and adjectives using
suffixes —ence/ -ance.

consequent =»consequence to appear =»appearance
important =»... to exist =>»...
prominent =... to occur =>...
significant = ...

transparent =»...

[ SPEAKING PRACTICE J

24. Get ready to speak about significance of water for life on the
Earth.

[ VOCABULARY WORK }

25. Read the following international words and guess their mean-
ing. Mind the stressed syllables. Prove that these words are interna-
tional ones.

Model: substance [’sabst(s)ns]— cy0cTaHIMsI, MATEPHS; BEMIECTBO

aquatic [o"kwatik] myriad [ mirrad]

atmosphere ["&tmasfio] natural [ neetf(o)r(o)l]
bacterium [bak’tiorrom] normal ["no:m(s)1]

(pl. bacteria [baek troria]) person ["p3:s(o)n]

chance [tfans] physical ["frzik(o)l]
characteristic [, kerokto'ristik] | phytoplankton [fartov”pleepkton]
circulate ["s3:kjolert] polar ["pauls]

complex ["kompleks] portion [ pa:[(a)n]
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condense [kon’dens]

cycle ["saikl]

determine [d1’t3:min]
drainage ["dremid3]

form [fo:m]

formula [ fo:mjals]

(pl. formulae [ fo:mjuli:)/
formulas)

gas [ges]

generation [,dzena’re1f(o)n]
glacier ["glesia]

ground [graund]

hydrologic [, haidra’ladAdziK]
microscopic [, maikrs’skopik]
molecule ['molikju:1]

recreation [, riekri’er(o)n]
saturate [“setf(o)rert]

structure [“straktfs]
temperature [“temp(a)ratfo]
transpiration [transp1’reif(o)n]
transport 1. v [traen’spo:t]

2. n ["trenspo:t]
transportation [, trenspa:”terf(o)n]
typical ["tipik(a)l]
unique [ju:'ni:k]
variety [vo'raroti]
virus ["vai(o)ros]
zooplankton [,zu:s"plenkton]

26. Translate the following words and phrases and memorize

them.

Nouns and noun phrases
acid
acidity
alga
alkali
alkalinity
aquifer
boiling point
characteristic
cleansing
colour
corrosiveness
corrosivity
drainage
evaporation
evapotranspiration
foamability
gas

melting point
moisture
molecule
odour
physical state
phytoplankton
precipitation
protozoan (pl. protozoa /
protozoans)
saline water
salt water

soil

solid

surface water
taste
transpiration
turbidity
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glacier
groundwater / ground
water
hardness
icecap
liquid

Verbs and verbal phrases
to assess
to be composed of
to be locked up
to be saturated with
to circulate
to condense
to contain

Adjectives

aquatic
available
chemical
colourless
gaseous
invaluable

Abbreviations and symbols

° C (degree(s) Celsius)

° F (degree(s) Fahrenheit)

% (per cent / percent)

vapour
water [hydrologic] cycle
water body / body of water
zooplankton

to determine
to evaporate
to nourish
to refer to

to release

to transport

liquid
odourless
physical
plentiful
solid
tasteless

H.0O
pH (hydrogen ion expo-
nent)

27. Match the English and Russian equivalents.

7

8

ocourwppE

aquatic life

complex property

natural cleansing

polar icecap

salt [saline] and fresh water
. surface water and ground-

water

. to act as an acid or as an

alkaline

. to be saturated with water

a. OBITH HACHIIICHHBIM BOIOM

b. Bectn cebs OO Kak KHCIIOTA,
00 KaK IIeI0Yb

C. B34TH Ha ce0S OTBETCTBEHHOCTDH
34 Umo-.

d. BogHAas TOBEPXHOCTH, IOBEPX-
HOCTE BOJIEI

e. BogHas Quopa u QayHa, THIPO-
OMOHTBI (Opeanuzmvl, obumarouue
6 800¢)
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9. to be transported through
the atmosphere
10. to exist in three physical

BOJTHBIC PECYPCHL; BOAHBIC 3aI1achl
BOJIOCM; BOJHBII OOBEKT
KPYTOBOPOT BOJIBI, BIIAr0000POT

—SQ

states JIEAHUKOBBIN TIOKPOB (8 2opax);
11. to take responsibility for | monspusiii néq

smth j. mepememarscs B atMmocdepe
12. under normal conditions K. moBepxHOCTHas BOJa M IMOIIOY-
13. water [hydrologic] cycle BEHHbIE BOJBI [OUYBEHHAs/ TPYHTO-
14. water body [a body of wa- | Bas Boga]

ter] |. mpu HOPMaJBHBIX YCIIOBHAX
15. water supply [supplies] M. caMOOYHILICHNE (npupoonoii
16. water surface cpeowi)

N. CIIOKHOE CBOMCTBO

0. coJIeHas | MpecHas Boaa

p. cyliecTBoBaTh B Tpex Qu3mye-
CKHUX (arperaTHbiX) COCTOSHUAX

28. Match the terms and their definitions.

alga (pl. algae), aquifer, fresh water, glacier, groundwater, icecap,
property, solid, surface water

a. a simple nonflowering (HerBeTKOBBIIT) plant growing in water

b. a slowly moving mass of ice formed by the accumulation and
compaction of snow on mountains or near the poles

c. a thick mass of glacial ice and snow that permanently covers an
area of land, such as either of the polar regions or the peak of a mountain

d. all water naturally open to the atmosphere (e.g. rivers, streams,
lakes or reservoirs); water that collects on the surface of the ground

e. an attribute, quality or characteristic of something

f. an underground layer of permeable rock, sand or gravel that car-
ries water, allowing it free passage through pore space

g. firm and stable in shape; not liquid or fluid

h. the water with the total dissolved substances content of less than
1,000 mg/I

i. water contained underground in the soil or in pores and crevices in
rock
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29. Make sure you know the words and word combinations from
the box and insert them into the sentences.

surface, temperatures, physical states, molecules, atoms, vapour,
formula, determines, to melt, evaporates

Water is made of which are combinations of atoms. A mole-
cule of water is made of two hydrogen and one oxygen atom.
The scientific for water is H2O.

Water can be found in three : liquid, solid (ice), or gas (steam
or vapour). The molecules in all three states are constantly moving. The
speed of this movement water’s physical state. In ice, the water
molecules vibrate but basically stay in place. In liquid water, the mole-
cules move more quickly but stay near each other. In , the mole-
cules move so quickly that they fly away in all directions.

Heat causes water to change from one physical state to another. When
ice is heated, the water molecules move faster and farther apart. This
causes the ice into liquid. When liquid water is heated, the mole-
cules speed up even more. Molecules at the of the liquid begin to
break loose and fly into the air. In this way the liquid , Or be-
comes vapour. This process also works in reverse. Cooling slow
down the molecules so that vapour turns back into liquid. Very cold
temperatures turn liquid into ice.

30. Translate the following phrases and sentences into Russian
paying attention to the underlined words that can be verbs, nouns or
adjectives without changing their form and adding suffixes.

1. acid medium, acid rain; rainwater is a very weak acid

2. the chemical composition of the atmosphere, chemical reaction;
never mix disinfectant with other chemicals; controversy arose over
treatment of fruit with this chemical

3. rivers and lakes are often coloured green by algae; colour of water

4. ice melts; ice is a solid form of water; water occurs as a solid
called ice; lakes and rivers ice over in winter

5. water can occur as a gas called steam or water vapour; vapour
forms clouds; heating makes moisture vapour

6. liquid water; a liquid substance; clear liquid; cloudy liquid
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7. to grow plants; to water a plant; to plant a tree
8. mineral salt; salt water
9. pleasant taste; strong taste; the water tastes good; to taste water

Now fill in the table with Russian equivalents to the words from
the sentences above.

chemical, colour, form, ice, liquid, plant, salt, solid, taste, vapour

NOUN VERB ADJECTIVE
acid KHCJIOTa - KHMCIOTHBIN (0 Xumuue-
cKOM cocmase)

[ READING PRACTICE J

31. Answer the following questions and read the text carefully to
check your answers.

Is water a unique substance with complex properties? Why? Why not?
How much water on the Earth is fresh water?
What do you know about the water cycle?

Text B Water. General Information

“Water is H,O, hydrogen two parts, oxygen one,
but there is also a third thing that makes water

and nobody knows what that is.”
D.H. Lawrence (1885-1930)

Water is a substance composed of the chemical elements hydrogen
and oxygen and existing on the Earth in all three phys-
ical states: solid, liquid, and gas. Water is a col-
ourless, tasteless, and odourless liquid at room
temperature. Its melting point is 0° C (32° F),
and its boiling point is 100° C (212° F). Water is
undoubtedly the most common, plentiful and
essential of all chemical compounds.

Pict. 1. Water Molecule
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Water Properties

Although the water molecule formula seems simple in structure
(H20), the physical and chemical properties of the compound are ex-
tremely complex. These properties are incompletely understood and are
not typical of most substances. For example, water can sometimes act as
an acid or as an alkali (a base). Another unusual property is that in its
solid form, ice, water is less dense than when it is liquid. Ice therefore
floats on water and protects the aquatic life below water surface of water
bodies in cold areas of the world. Water occurs as a liquid on the surface
of the Earth under normal conditions, which makes it invaluable for
transportation, for recreation, and as a habitat for a myriad of plants and
animals. The fact that water is readily changed to a vapour (gas) allows it
to be transported through the atmosphere from the oceans to inland areas
where it condenses and, as rain, nourishes plant and animal life. The pro-
cess is called the “water cycle”, or the “hydrologic cycle”.

Water Characteristics

Water quality is determined by assessing three classes of characteris-
tics: physical, chemical, and biological. The physical characteristics
include turbidity, colour, taste, odour, temperature, and foamability. The
chemical characteristics of water are its acidity, alkalinity, pH, hard-
ness, and corrosiveness (corrosivity). The biological characteristics of a
water body refer to a variety of living organisms that can be found in
water, including microscopic viruses, bacteria and protozoans; as well as
phytoplankton (microscopic algae), zooplankton (tiny water animals),
insects, worms, large plants and fish.

Earth’s Water Supply

About 97% of all water is salt (saline) water of the oceans, and the
remaining 3% is fresh water. The majority of fresh water, about 69%, is
locked up in polar glaciers and icecaps, mainly of Greenland and Ant-
arctica; and the rest is ground water. No matter where on Earth we
stand, chances are that, at some depth, the ground below is saturated with
water. Of all the fresh water on Earth, only about 0.3% is contained in
rivers and lakes, known as surface water. Considering that most of the
water we use in everyday life comes from rivers, we make use of a tiny
portion of the available water supplies.
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Pict. 2. Distribution of Earth’s Water

The Water (Hydrologic) Cycle

The water we drink has been around for hundreds of millions of
years. It travels in a continuous cycle between the oceans, the air, the
earth’s surface and aquifers, undergoing natural cleansing as it makes
this journey, but also potentially becoming contaminated.

The water (hydrologic) cycle is the cycle of processes by which water
circulates between the earth's oceans, atmosphere, and land, involving
precipitation as rain and snow, drainage in streams and rivers, and return
to the atmosphere by evaporation and transpiration.

Water vapour condenses to form clouds, which release water as pre-
cipitation (rain, hail or snow) when conditions are suitable. As the water
falls to earth it either moves into the soil or runs into rivers and the
ocean. Surface water in lakes, streams and oceans evaporates, returning
moisture to the atmosphere, in a process called evaporation. Plants also
return water to the atmosphere by taking water from the ground through
their roots and releasing it from their leaves in a process known as tran-
spiration.

Water on the Earth is constantly on the move, recycling over and over
again. This process proves the necessity of every person to take respon-
sibility for saving the most precious resource - water - for the future gen-
erations.
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Pict. 3. The Mechanism of Water (Hydrologic) Cycle

I COMPREHENSION CHECK I

32. Decide whether the following statements are true (T) or false
(F) according to the text. Correct the false statements.

1. Water is composed of the physical elements hydrogen and oxygen.

2. Solid, liquid, and gas are the three physical states in which water
exists on the Earth.

3. Water is a colourful, tasteful and odourless liquid at room temper-
ature.

4. The formula of a water molecule seems complex in structure, but
the physical and chemical properties of the compound are simple.

5. Water in its solid state is denser than water in its liquid state.

6. Water is valueless for transportation, for recreation, and as a habi-
tat for a myriad of plants and animals.

7. The “water cycle” is a synonym for the “hydrologic cycle”.

8. There are three classes of characteristics of water: physical, chem-
ical, and biological.
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9. The chemical characteristics of water include its acidity, alkalini-
ty, pH, turbidity, and hardness.

10. Salt water constitutes about 3% of all the Earth’s water supply.

11. Both groundwater and surface water are fresh water.

33. Answer the following questions.

1. What is water?

2. In what physical states does water exist on the Earth?

3. What are the examples of unusual and complex properties of water?

4. What are three classes of water characteristics?

5. What do the physical, the chemical and the biological characteris-
tics of water include?

6. Is 97% of all water on the Earth salt or fresh water?

7. Ground water is fresh water, isn’t it?

8. Is fresh surface water contained in rivers, lakes and seas?

9. What is the water (hydrologic) cycle?

10. What is precipitation, evaporation and transpiration?

11. What proves the necessity of saving the most precious resource —
water — for the future generations?

34. Choose the right variant according to the text.

Water consists of the chemical elements ... .
. carbon and hydrogen
. oxygen and hydrogen
. 0xygen and nitrogen
. carbon oxide and carbon dioxide
About 97% of all water on the Earthis ... .
. ground water
salt water
. surface water
. fresh water
Fresh surface water is found in ... .
. oceans, seas, rivers, lakes and swamps
. rivers, lakes and marshes
. rain, oceans, rivers, lakes, etc.
. glaciers and icecaps

DOmW»eLg0m>»>dOOmP-
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4. Since rivers are the main source of the water we use in our
everyday life, the humanity ... .

A. uses the vast majority of the available fresh water

B. makes use of all the Earth’s surface water

C. uses only a small part of the available water supplies

D. can’t make use of available water supplies at all

5. In the process called the “hydrologic cycle”, water is trans-
ported through the atmosphere from the oceans to inland areas
where it ... and, as rain, nourishes plant and animal life.

A. recycles

B. condenses

C. vapours (vaporizes)

D. saturates

35. Write a summary of the text.

[ LANGUAGE FOCUS ]

36. Match the synonyms.

1. cleansing a. abundant

2. common b. characteristic/quality
3. cycle c. cleaning

4. element d. component

5. gas e. evaporation

6. moisture f. gaseous

7. plentiful g. general

8. property h. humidity

9. to compose i. hydrologic cycle
10. vapour j. reservoir

11. water body k. rotation

12. water cycle I. to constitute
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37. Match the antonyms.

1. acidity a. alkalinity

2. contaminated b. artificial / man-made
3. dense c. complex

4. groundwater d. fresh water
5. microscopic e. sparse

6. natural f. surface water
7. saline water g. to exclude
8. simple h. to waste

9. suitable i. treated

10.to include j. tremendous
11.to save k. unsuitable
12.valuable I. valueless

38. Fill in the correct prepositions.

1. to be composed ... the chemical elements hydrogen and oxygen 2.
to exist ... the Earth ... all three physical states 3. ... room temperature
4. to seem simple ... structure 5. the chemical properties ... the com-
pound 6. to be typical ... most substances 7. to act ... an acid or ... an
alkali 8. ... solid form 9. ... water surface ... the water bodies ... cold
areas ... the world 10. to occur ... a liquid ... the surface ... the Earth
11. to be transported ... the atmosphere ... the oceans ... inland areas 12.
to be determined ... assessing three classes ... characteristics 13. ... 97%
... all water 14. to make use ... a tiny portion ... the available water sup-
plies 15. to return water ... the atmosphere ... taking water ... the
ground ... the roots

39. Insert the appropriate word or word combination.

pH, hydrologic cycle, desalination, survive, evaporation, dependent,
quality, factors, circulates, precipitation, salts, fluid, consumption

1. The human being can ___ only a few days without clean, safe
drinking water, and every part of the human body is ___ on water.

2. Whether the ___ of drinking water is acceptable or not depends on
several __ :how it looks, how it tastes, how it smells, and how clean and
safe it is.
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3. ___is a measure of the acidity or alkalinity of a solution, as well
as a measure of the hydrogen ion concentration in water.

4. A gasand especially a liquid are calleda .

5. The ___ describes the cycle by which water is transferred over the
Earth. It is the cycle of processes by which water __ between the earth's
oceans, atmosphere, and land, involving ___ as rain and snow, drainage
in streams and rivers, and return to the atmosphere by __ and transpira-
tion.

6. Because seawater contains large quantities of dissolved | it
must be desalinated for most uses, including human consumption. The
most common ____ methods are distillation, ion exchange, and reverse
0SMOSIS.

7. Interestingly, the purity requirements of water for industrial use
often exceed those for human .

40. Translate the words and word combinations in brackets.
The Water Cycle

(1) Water on Earth is always moving. It moves from Earth’s surface
into the (ammocgepa) and then returns to the surface. This movement is
called the water cycle. The sun, (so30yx), and gravity work together to
create the water cycle. Heat from the sun causes water to (ucnapsmuocs)
from the surface of lakes, streams, oceans, and (pacmenus). The water
vapour moves into the atmosphere. In the cool air high above the ground,
the (soosnoit nap) changes into droplets of water. Large groups of these
droplets are called (o6raxa). Gravity pulls the droplets back to Earth as
rain. The rain falls into (oxeanst) and lakes, enters rivers, and seeps into
the (nousa).

Most of Earth’s water is in the oceans. But water is (renpepwigno /
nocmosnno) being recycled. Through a process called evaporation, water
moves from (nosepxnocms 3emau) into the air as water vapour. The va-
pour can (obpaszoswisams) clouds, which make rain and snow. Rain and
snow bring water back to the ground again and into lakes, streams, and
oceans. Some of the water (npocauusaemcs) underground, where it is
called groundwater.

(2) Rain is the prime (ucmounux) of all water. A part of the rain water
sinks into the ground to form (epynmossie 6o0wi); part of it evaporates
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back into the atmosphere, and some runs evapotranspiration =

off to form streams and rivers which ul- ~ transpiration + evaporation
timately (eénaoarom ¢) the sea. Some of transpiration
the water in the soil is taken up by the P\

plants and is evaporated in turn by the
(mucmos). This (npoyecc) is called the
"water cycle", or the “hydrologic cycle".
So the (kpyeosopom 600wt | enazoobo-
pom) is the (yupxyrayus) of the earth's
water, in which water (ucnapsemcs)
from the sea into the atmosphere, where
it condenses and falls as (doorcow) or
(cne2), returning to the sea by rivers or

returni_ng_to the atmosphere by evapo- _ groundwater
transpiration. \ 4 recharge \ 4
(Cymmapnoe ucnapenue) is Pict. 4. Water cycle of the Earth's surface,

the process by which water showing theiqdividual components of transpira_tion
is transferred from the land to and evaporation that make up evapotranspiration

the atmosphere by (ucnapenue) from the soil and other surfaces and by
(mpancnupayus) from plants. So, water on Earth moves continually
through a cycle of evaporation or transpiration (evapotranspiration), pre-
cipitation, and runoff, usually reaching the (mope).

41. Translate the following words and phrases into English using
the vocabulary of the text.

BemectBo; xumuueckas gpopmyiaa HoO; mMosekyia BObI;, CyIIECTBO-
BaTh B TPCX arpe€raTHbIX COCTOAHUAX; TBEPAOC BCIUICCTBO, KUIAKOCTD,
ra3o00pa3HOe COCTOSIHUE; HE UMETh I[BETa, BKyca U 3araxa; TeMIepary-
pa KHIICHHS; TeMIIepaTypa TasHHs; (U3NIecKue, XUMUICeCKUe U OHOIIO0-
rM4yecKkue CBOMCTBA BOJbI; IICJIOYb, KHUCJI0TAa; MYTHOCTb BOJbI; IIEH000-
pa3oBaHME; MEIIOYHOCTh U KHCIOTHOCTD; dKECTKOCTh BOJIBI; BOJIOPOIHBIN
MOKAa3aTellb; TOBEPXHOCTHBIC BOJIBI, IPYHTOBBIC BOJIbI, HACKIIIATEL BOJIOH;
BOJIHBIC 3aIlachl; TiieTuep (JCTHHK); KPYyTOBOPOT BOJBI B TPUPOJE; TMO-
BEPXHOCTh 3€MJIH; CAMOOYHUIIICHUE TPUPOIHON CPEIbl; MPOIECC; UPKY-
JUPOBATh; aTMOC(EpHBIC OCANKU; CTOK, HCIApEHHE; TPAHCIHUPAIINS,
CyMMapHOE HCIIapeHHe; B3STh Ha ce0sl OTBETCTBEHHOCTb.
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[ LANGUAGE DEVELOPMENT ]

The “Stone Wall” Construction (“Noun + Noun” Combination)
includes two and more nouns not separated by a preposition, a conjunc-
tion, an article or a punctuation mark (a comma, a hyphen, etc.). Begin to
translate such constructions from the last noun. The previous noun (or
nouns) can be translated into Russian by:

1. an adjective (e.g. water supplies/ water resources — goouste pe-
CYPCEHI)

2. anoun in an oblique case with or without a preposition (e.g. water
supply — cHabxkeHue 6000it, oa4Ya 600bL, 3aTIaC 800bL)

3. one word (term) (e.g. water supply — eodocnabscenue, 6odono-
oaua, 600006ecneueoCcmb; 6000nPOE6O0)

42. Transform as in the models.

Model 1 “Verb — Noun”: to purify water — purification of water

To use a solution, to carry out a process, to recycle water, to compose
a substance, to solve substances, to saturate with water, to use water sup-
plies.

Model 2 “Noun — Noun”: purification of water — water purifi-
cation

A molecule of water, the formula of a water molecule, quality of wa-
ter, a body of water, the surface of water, water on the surface, water
under the ground, supply of water, recycling of water, growth of popula-
tion, temperature in a room, tiny animals in water, saturation with water,
use of water supplies, a solvent for substances and compounds, devel-
opment of civilization.
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[ SPEAKING PRACTICE J

43. Get ready to speak about water properties, characteristics,
and the circulation of water on the Earth.

[ VOCABULARY WORK }

44. Read the following international words and guess their mean-
ing. Mind the stressed syllables. Prove that these words are interna-
tional ones.

Model: engineering [,end31 nioriy] — npuknagHoii (0 Hayke); Tex-
HMYECKMI, WHIKEHEPHDIH; MHKEHEPHOE MCKYCCTBO; MAIIMHOCTPOEHHE;
WHIKEHEPHs, WH/KHHUPHHI;, CTPOMTENHLCTBO;, TEXHHWKA, allaparypa;
NPOEKTUPOBAHHUE; KOHCTPYUPOBAHUE; pa3paboTKa

activity [ek tivati] metallurgical [, met(a)13:d31k(2)]]
airport ["eapo:t] method ["'me6ad]
application [,epli’kerf(o)n] military ['milit(o)ri]

art [a:t] modern ['mod(s)n]
automobile ["o:toma(u)bi:l] myth [mi6]

biomedical [barou’medik(s)l] number ['nambs]

bulldozer ["bul,dsuzs] occupation [,okju’perf(a)n]
canal [ko nel] occupy [“okjupai]

civil ["stv(a)]] parallel ["peralel]

code [koud] phenomenon [fi' nominen]
concentrate ["kons(a)ntrert] (pl. phenomena [fi’nomins])
control [ken’traul] position [pa’zif(o)n]
conveyor [kon'vero| practical [ praktik(o)!]
crane [krein] practice [ preektis]

dam [dem] principle [ prinsopl]
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definition [,defr’ nif(o)n] profession [pra’fef(a)n]
elevator [“eloverts] programme [ prougram]
empire ["empard] project [ prodzekt]
equivalent [1"kwiv(a)lont] range [reind3]

escalator ["eskalerts] refrigeration [rifridz(s) reif(a)n]
etymology [,etr’ molod3i] regulation [,regjo’lerf(a)n]
focus [ faukas] rock [rok]

foundation [faun’derf(o)n] sanitary [“senit(o)ri]
geometry [ dzomitri] term [t3:m]

hydroelectric [, haidrour’lektrik] | territory [“terit(o)ri]
legion [li:dzen] traffic [“trafik]
manufacture [, menju’fektfs] tunnel ["tan(a)]]

marine [mo’ri:n] turbine ["ts:bain]

material [mo”trormol] urban ["3:b(a)n]

45. Read and translate the following groups of international
words.

architecture (n) — architect (n) — architectural (adj)

construction (n) — constructor (n) — to construct (v) — constructional
(adj) — constructed (part 1)

design (n) — designing (n) — designer (n) — to design (v)

electricity (n) - electrician (n) — to electrify (v) — electric(al) (adj) —
electrified (part I1)

electronics (n) — electronic (adj)

engineering (n) — engineer (n) — engine (n) — to engineer (v) — engi-
neering (adj) — engineered (part I1)

industry (n) — industrialization (n) — to industrialize (v) — industrial
(adj) — industrialized (part 11)

irrigation (n) — to irrigate (v) — irrigational (adj)

machine (n) — machinist (n) — machinery (n)

mechanism (n) — mechanization (n) — mechanic (n) - to mechanize
(v) — mechanical (adj)

operation (n) — operator (n) — to operate (v) — operational (n)

plan (n) — planning (n) — planner (n) — to plan (v) — planned (part 1)

product (n) - production (n) — productivity (n) — producer (n) — to
produce (v) — productive (adj)
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specialty (n) — specialization (n) — specialist (n) — to specialize (v) —

specialized (part I)
structure (n) — to structure (v) - structural (adj)
technique (n) — technician (n) — technical (adj) — polytechnical (adj)
technology (n) — technologist (n) — technological (adj)

46. Arrange the following words according to the pronunciation
of the combination of letters “ch”. Pronounce the words carefully.

(4] [K] ]

arch architect machine
technology mechanism technological schedule
characteristic architecture technical chemistry
chemist change chance chronology
school mechanic channel scheme
polytechnic chlorination character choose
challenge chemical cliché machine-tool
choice mechanical scholar characterize
technique stomach chlorine architectural

47. Put these headings in the coloured boxes. Underline the
stressed syllables in the words in the white boxes.

adjective, subject / science, equipment, person, scientific concept

noun
en-gin-ger en-gine |en-gin-eer-in
9
el-ec-tri-cian el-ec-tri-ci't| el-ec-tric-al
y
el-ec-tron-ic| el-ec'tron | el-ec-tron-ic
S
mech-an-ic | mech-an-‘is | mech-an-ics mech-an-ic-al
m

tech-ni-cian

tech-ni-cal
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tech-no-lo-gis

tech-no-lo-g

tech-no-lo-gic-a

t y I
chem-ist chem-is-try chem-i-cal
hy-dro-lo-gist hy-dro-lo-gy hy-dro-lo-gic-al

hy-drau-lics hy-drau-lic
48. Fill in the gaps.
1. The is responsible for every in the facto-
ry. (engineering / engineer / engine)
2. 'ma , but I want to become a engineer.
(mechanical / mechanic / mechanics)
3. The laboratory maintains all the equip-

ment. (technician / technical / technology)
repairs all the

4, The

(electrical / electrician / electricity)

equipment on the rig.

49. Give Russian equivalents to the following words and phrases

and memorize them.

Nouns and noun phrases

application
area

branch
building
construction

material
creation
design
designing
device
engine
engineer
engineering
equipment
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construction [building]

machine
machine-tool
operation
planning
project
sewage system
sewerage system
site

specialty
steam engine
structure
supervision
surveying
technique
technology




field tool
hydroelectric power plant water supply system
invention

Verbs and verbal phrases

to appear to evolve

to apply to explore

to attempt to include

to be divided into to increase

to branch off to influence

to build to involve

to call to look for

to come from to mean

to cooperate with to originate

to create to overlap

to deal with to plan

to design to produce

to develop to range from ... to ..

to emerge to reduce

to erect to specialize
Adjectives and participles

civil proper

engineering responsible (for)

environmental scientific

mechanical skilled

nuclear specialized
Conjunctions

as | whereas

50. Match the English and Russian equivalents.

)

1. awide variety of activi-
ties

2. at one time or another
3. building site

4. complex scientific
equipment

5. construction project

d. B TO UJIM MHOC BpEM:

b. 3ammra OT HaBOAHEHWH; Upeny-
IpeXaeHrne HaBOIHEHMI; Ooppba ¢ Ha-

BOJIHCHUSIMU
C. Hay4YHO-TEXHUYECKHUH mporpecc
d. OmHH ... IpYyTHE ... a TPETHH ...

€. TEPBBIH ... MOCHCIHUM ... (U3 08X
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6. design, construction
and operation

7. electronic circuit

8. flood control

9. scientific and techno-
logical breakthroughs

10. solutions to problems
11. some ... others ... still
others ...

12. strong and safe struc-
tures

13. the former

latter ...

14. to carry out research
15. to come from the Latin
word

16. to develop in parallel
17. to develop new mate-
rials

18. to have a direct role
19. to meet building codes
and regulations

the

HA38AHHDIX)

f. mpuMeHATh, HaydHbBIC 3HAHUSA Ha

MPaKTHUKE

0. TPOBOAMTE [BBHIMONHATE| HCCIEMO-

BaHUE

h. mpoekr crpouTennCTBa;

TEIHHBIA 00BEKT

i. TPOEKTHPOBAHHUE, CTPOUTEIHCTBO H

AKCIUTyaTaIus

j. TPOMCXOIHUTH OT JIATHHCKOTO CJIOBA
MIPOYHBIC U OE30MaCHBIE COOPY KCHHUS
pa3BUBATHLCS MApPAILIEIBHO

. peleHue 3a1a4q
CJIO)KHOE HaydyHOEe 000pyIOBaHUE
CO3/1aBaTh HOBBIC MAaTECPHAIIBI
COOTBETCTBOBaTh  CTPOHUTEIBHBIM

HopMmam 1 nipasmiiam (CHull)

CTpou-

TosSg3—RT

g. CTpouTeIbHAS TUTOMIA/TKA
[cTpoiimiomankal; CTPOUTEIHHBIN
y4acToK

I. CBITpaTh HETIOCPEICTBEHHYIO POJIb
S. LIMPOKOE pazHooOpasue BUIOB Jiesi-

20. to put  scientific | TempHOCTH

knowledge to practical use | t. smekTpoHHAas cxema

)

1. aerospace engineering a. aBHALMOHHO-KOCMUYECKAS
2. biomedical engineering TEXHUKA

3. chemical engineering b. 6uomenmiMHCKas TEXHHUKA
4. civil engineering C. BOCHHO-MHXXCHEPHOE JeJI0
5. computer engineering d. BBIUHMCIMTENbHAS TEXHHUKA

6. electrical engineering €. TPaXAAHCKOE CTPOUTEIHCTBO
7. environmental engineering | f. kopabnectpoenue

8. industrial engineering g. MarepuanoBe/cHHE

9. marine engineering h. mammHOCTpOCHME
10. materials engineering i. Meramtyprus
11. mechanical engineering J. TIPOMBIIIIEHHOE CTPOUTENLCTBO
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12. metallurgical engineering | k. canutapHas TexHuka

13. military engineering |. TexHHueckue cpeiacTBa U METO-
14. nuclear engineering IIBI OXPaHBI OKPYIKAroIIei cpebl
15. sanitary engineering M. XUMHYECKOE MAIIMHOCTPOCHUE

N. 3JEKTPOTCXHUKA
0. saepHas TCXHUKA

51. Match the terms and their definitions.

civil engineer, construction, design, equipment, operation, science,
structure, technique, technology

a. a building or other object constructed from several parts

b. away of carrying out a particular task

c. an engineer who plans, designs, constructs and maintains various
structures, such as roads, bridges, canals, dams, pipelines, electric power
plants, water supply and waste disposal systems, and similar structures

d. the application of scientific knowledge for practical purposes, esp.
in industry

e. the building of something, typically a large structure

f. the creation of a plan or drawing which shows the look and func-
tion of a building before it is built

g. the fact or condition of functioning or being active

h. the intellectual and practical activity encompassing the systematic
study of the structure and behavior of the physical and natural world
through observation and experiment

i. the necessary items for a particular purpose; installations; fit-
ments; machinery

52. Translate the following phrases and sentences into Russian
paying attention to the underlined words that can be verbs, nouns or
adjectives without changing their form and adding suffixes.

1. to begin work; hard work; a works is an architectural or engineer-
ing structure such as a bridge or dam; work surface; to work hard; the
engineer works on a design
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2. engineering projects; engineering brain; gene engineering; safety
engineering; civil and industrial engineering

3. civil engineer; an engineer is a person qualified in a branch of en-
gineering; to engineer a tunnel

4. a branch of science; a branch of knowledge; branches of industry;
the road branched off at the town

5. to do a detailed study; to complete one's studies; scientific study;
the study of a foreign language; to study mathematics under a well-
known professor

6. flood control; traffic control; the whole operation is under the con-
trol of the engineers; to control the operation

7. positive influence; negative influence; to influence profoundly

8. school of design; design of structures; to design a building;
a number of archltectural students were designing a factory

9. practical use; to make use of; to use widely

10. mountain range; range of interests; a wide range of activities; the
cost of the project ranges from $1.5 million to $2 million

[ READING PRACTICE ]

53. The following plan is in the jumbled order. Read the text and
number the points of the plan in the correct order.

O From the History of Engineering

O Etymology of the Words “Engineering” and “Engineer”
O Definition of Engineering

0 The Work or Occupation of an Engineer

[J Branches of Engineering

Text C Engineering

1. Engineering is a science which deals with design, construction
and operation of structures, machines, engines and other devices used in
industry and everyday life. Engineering is the profession that puts scien-
tific knowledge to practical use. Engineering applies scientific and tech-
nical knowledge to solve human problems.
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2. The word “engineering” comes from the Latin word “ingeniare”
which means “to design” or “to create”. The proper Russian equivalents
for "engineering" are «uHXeHepHs, WHKUHUPUHT, HHKEHEPHOE HCKYC-
CTBO, TEXHUKA, TEXHOJIOTHUS, CTPOUTEILCTBO, Pa3paboTKa, MPOEKTUPOBa-
HUC, KOHCTPYUPOBAHUC, MAIIIMHOCTPOCHUCH.

A person who practises engineering is called an engineer. It is a myth
that the word “engineer” originated to describe those who built engines.
In fact, the words “engine” and “engineer” (as well as “ingenious”) de-
veloped in parallel from the Latin root “ingeniosus”, meaning "skilled".
An engineer is thus a clever, practical, problem solver. The spelling of
“engineer” was later influenced by back-formation from “engine”. The
term later evolved to include all fields where the skills of application of
the scientific method are used. In some other languages, such as Arabic,
the word for "engineering™ also means "geometry".

3. Engineering is divided into many branches. The most important of
them are civil engineering, industrial engineering, mechanical engineer-
ing, chemical engineering, metallurgical engineering, electrical engineer-
ing, computer engineering, nuclear engineering, military engineering,
marine engineering, aerospace engineering, biomedical engineering, en-
vironmental engineering, sanitary engineering, and materials engineer-
ing.
At present there are hundreds of subdivisions of engineering but they
all, at one time or another, branched off from civil, mechanical, electrical
or chemical engineering.

4. Engineers use principles of science to design structures, machines,
and products of all kinds. They look for better ways to use existing re-
sources and often develop new materials.
Engineers have had a direct role in the crea-
tion of most of modern technology — the
tools, materials, techniques, and power
sources that make our lives easier. Scientists
attempt to explain phenomena, whereas en-
gineers construct solutions to problems.

The field of engineering includes a wide
variety of activities. For example, engineer-
ing projects range from the construction of

N
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huge dams to the design of tiny electronic circuits. Engineers may help
produce guided missiles, industrial robots, or artificial limbs for the
physically handicapped. They develop complex scientific equipment to
explore far reaches of outer space and the depths of the oceans. Engi-
neers also plan our electric power and water supply systems, and carry
out research to improve automobiles, television sets, and other consumer
products. They work to reduce environmental pollution, increase the
world’s food supply, and make transportation faster and safer.

Civil engineering, the oldest of the main branches of engineering, in-
volves the planning and supervision of large construction projects as
bridges, canals, dams, tunnels and water supply systems. Civil engineers
also cooperate with architects to design and erect all types of buildings.
Other civil engineering projects include airports, highways, levees, irri-
gation and sewerage systems, pipelines and railways. Civil engineers
work to build strong, safe structures that meet building codes and regula-
tions and are well-suited to their surroundings. They are responsible for
surveying and preparing building sites and for selecting appropriate ma-
terials. Civil engineers must understand the use of bulldozers, cranes,
power shovels and other construction equipment.

Some civil engineers work in the specialized study of the physical
characteristics of soils, rocks and the design of foundations. Others con-
centrate on the management of water resources, including the construc-
tion of flood control and irrigation systems, hydroelectric power plants,
water supply and sewage systems. Still others focus on designing trans-
portation systems and methods of traffic control. A number of civil en-
gineers are involved in city planning and urban renewal programmes.

At present mechanical engineering occupies a prominent position
among modern production processes. It is mechanical engineering that
deals with the design and construction of steam engines, turbines, air-
conditioning and refrigeration devices. Conveyors, escalators and eleva-
tors are also designed by mechanical engineers. And again, it is the me-
chanical engineer who designs machine-tools for various operations and
it is he who applies these machine-tools in various production processes.

5. The art of building houses was known many thousand years ago.
Now we call it "civil engineering”. It may be of interest to know that at
the time of the Roman Empire there were already two branches of engi-
neering: civil engineering and military engineering. The former included
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building of houses, roads, bridges, etc., the latter building of fortifica-
tions and military devices. It is still possible to find the remains of Ro-
man structures not only in Italy but also in some other countries, the ones
that were occupied by the Roman legions. Among those countries one
may mention the territory of modern England which remained under
Roman rule for about four centuries.

Most of the specialized fields of engineering have been developed
since about 1750. Before that time, engineering dealt mostly with the
construction of buildings, roads, bridges, canals, or weapons. As people
gained more knowledge of science and technology in the 18™ and the
19™ centuries, engineers began to specialize in certain kinds of work.

It is well known that with the invention of steam engine and the
growth of factories there appeared a new branch of engineering, mechan-
ical engineering. In the 19th century with the development of the science
of electricity there appeared another branch of engineering - electrical
engineering. It is impossible to speak of present-day engineering without
mentioning chemical engineering.

Today, new fields of engineering are continually emerging as a result
of scientific and technological breakthroughs. At the same time, the
boundaries between the various fields are becoming less and less clear-
cut. Numerous areas of engineering overlap, and engineers from differ-
ent specialties often work closely together on projects.

[ COMPREHENSION CHECK ]

54. Decide whether the following statements are true (T) or false
(F) according to the text. Correct the false statements.

1. Engineering the branch of science and technology concerned with
the design, building, and operation of engines, machines, and structures.

2. Engineering is the art of building houses.

3. The word “engineering” comes from the Greek word “ingeniare”
which means “to design” or “to create”.

4. An engineer is a person who practises engineering, i.e. designs,
builds, or maintains engines, machines and structures.
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5. There are thousands of subdivisions of engineering.

6. At present there are hundreds of subdivisions of engineering, be-
sides civil, mechanical, electrical or chemical engineering.

7. Engineers attempt to explain phenomena, whereas scientists con-
struct solutions to problems.

8. Construction projects range from the building of huge dams to the
design of tiny electronic circuits.

9. Civil engineers cooperate with architects in designing and erecting
all types of buildings.

10. It is the mechanic who designs and constructs steam engines, tur-
bines, air conditioning and refrigeration devices, as well as conveyors,
escalators and elevators.

11. Itis still possible to find only two branches of engineering not on-
ly in Italy, but also in some other countries, the ones that were occupied
by the Roman legions.

12. Most of the specialized fields of engineering have been developed
since the early 18" century.

13. Mechanical engineering appeared with the invention of diesel engine.

14. Electrical engineering appeared with the development of the sci-
ence of electricity in the 19" century.

15. Today, new fields of engineering are continually appearing as a
result of scientific and technological advance.

55. Answer the following questions.

1. What is engineering?

2. What is the etymology of the words “engineer” and “engineering”?

3. What are the proper Russian equivalents for “engineering”?

4. What are the most important branches of engineering?

5. What is the main difference between the work of engineers and ar-
chitects?

6. The field of engineering includes a wide variety of activities,
doesn’t it? What are the examples of such activities?

7. What does civil engineering deal with? What does the work of
civil engineers include?

8. Who do civil engineers cooperate with to design and erect all
types of buildings?

9. Is the art of building houses considered to be an ancient one?
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10. At the time of the Roman Empire there existed two branches of
engineering - civil and industrial engineering, didn’t there?
11. Have most of the specialized fields of engineering been developed

since the middle of the 18" century?

12. When did mechanical and electrical engineering appear?
13. As a result of what are new fields of engineering emerging nowa-

days?

56. Find key words and phrases which best express the general
meaning of each paragraph.

57. Write a summary of the text.

LANGUAGE FOCUS

58. Match the synonyms.

CoNoorwNE

branch

canal
construction
dam
irrigation
machine-tool
operation
power
production
railway
renewal
sewage system
structure
technique

to design

to develop
to look for

ToOS3ITAToSQ@Po0OTe

building
channel
energy
erection

field / area / subdivision
levee

machine
maintenance
manufacturing
method
reconstruction
railroad

. sewerage system

to create

to plan

to search for
watering
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59. Match the antonyms.

1. appropriate a. improper

2. artificial b. inappropriate

3. early c. late

4. huge d. misunderstanding

5. modern e. natural

6. proper f. outdated / ancient

7. safe g. rural

8. skilled h. the latter

9. strong i. tiny

10. the former j. to destroy / to demolish
11. to appear / to emerge k. to disappear

12. to construct / to build |. to reduce / to decrease
13. to increase m. unsafe

14. understanding n. unskilled

15. urban 0. weak

60. Insert the appropriate word.

operation, result, to draw, equipment, safety, science, specifications,
use, properties

An Engineer’s Duties

1. An engineer must have a good understanding of documents

(standards, , etc.).

2. Engineers must know how the parts of mechanisms.

3. Engineers must study the structure of materials and their

4. Engineers should be able to remove machine and breaking
downs.

5. Engineers must follow rules.

6. An engineer must other countries’ experience.

7. Engineers should use imagination, judgment, reasoning and expe-
rience to apply , technology, mathematics, and practical experi-
ence. The is the design, production, and of useful ob-

jects or processes.
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61. Write down “stone wall” constructions from the text and
translate them into Russian.

Model:

water resources — BoJHbIC PeCypChI

water supply — BomooGecieueHHOCTD, 3aac BOJBI;, BOIOCHAOKEHHE,
cHab)keHHe BOIOH, 1o1ava BOJbI, BOAOIOAaYa; BOAOIPOBO; Pl. BomHEE
pecypchl

water supply system — BomonpoBo, crucTeMa BOLOCHAOKEHHS

sewage system — kaHanu3alus, CUCTeMa KaHaIU3alluK, KaHAIN3aIH-
OHHAsl CUCTEMA

sewerage system — cucrema KaHaIM3alUY, KaHATM3AI[MOHHAsS CUCTEMA

62. Choose the right variant.

1. The former included the building of houses, roads, bridges, etc.,
the latter the building of fortifications and military devices.

A. HCpBOG BKJIFOYAJIO B CC65[ CTPOUTCIILCTBO AOMOB, 10POT', MOCTOB 1
T.A., IOCJICAHEC — CTPOUTCIILCTBO preHJ'IGHI/II‘/JI 1 BOCHHBIX MCXAaHU3MOB.

B. Cuhagama oHO BKIIOYaJIO B CeOSI CTPOUTEIHCTBO JIOMOB, IOPOT,
MOCTOB U T.HO., 3aTEM — CTPOUTCILCTBO preHJ’ICHI/Iﬁ U BOCHHBIX ME€Xa-
HHU3MOB.

C. Bo-miepBbixX, OHO BKIIIOYAJIO B €051 CTPOUTEILCTBO JOMOB, JIOPOT,
MOCTOB U T.n., BO-BTOpI)IX — CTpOI/ITCHLCTBO prCHJ]CHI/Iﬁ U BOCHHBIX MC-
XaHU3MOB.

2. ltis the mechanical engineer who designs machine-tools for vari-
ous operations and it is he who applies these machine-tools in various
production processes.

A. I/IH)KGHep-MeXB.HI/IK IMPOCKTUPYET CTAHKHW IJIA BBIIIOJIHCHHUSA Pa3-
JUYIHBIX OMEpalii W MPUMEHSET 3TO CTaHOYHOE 00OpyIOBaHHE B pas-
JIMYHBIX HpOI/ISBOI[CTBeHHLIX HpOHCCC&X.

B. HH)KCHep-MexaHI/IK HE TOJIBKO MPOCKTHUPYET CTAHKU IJIs BBIIOJI-
HEHUS Pa3IUYHBIX ONepanui, HO U MPUMEHSAET UX B Pa3JIMYHBIX MPOHU3-
BOJICTBCHHBIX Hpoueccax.

C. Nmenno HUHKCHCP-MEXaHUK NPOCKTUPYET CTAHKU IAJId BBIIIOJIHC-
HUA pas3IMNIHbIX onepaunﬁ U MMCHHO OH HNPUMCHACT 3TO CTAHOYHOC
000pyI0BaHUE B pa3IMYHBIX ITPOU3BOJICTBEHHEIX MTPOIIECCaX.
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3. Itis impossible to speak of present-day engineering without men-
tioning chemical engineering.

A. He crouT ynoMWHATh XHUMHYECKOE MAITHHOCTPOCHHE, TOBOPS O
COBPEMCHHOM HMHKE€HEPHOM HCKYCCTBC.

B. HCBOSMO)KHO rOBOPUTH O COBPEMCHHOM CTPOUTCILCTBE, HC pac-
KPBIB 3HAYCHUA XUMHWYECCKOI0 MallIMHOCTPOCHHUA.

C. HeB0o3MOXKHO TOBOPUTH O COBPEMEHHOM HHYKEHEPHOM HCKYCCTBE,
HC yHOMﬂHyB XUMHUYECCKOEC MaIHI/IHOCTpOGHI/Ie.

63. Translate the following words and word combinations into
English.

HmxenepHoe UCKYCCTBO (MH)KEHEPHs); OTPACIA WHXKEHEPHH; CIIelra-
JIM3UPOBAHHBIC OTPACIIU; TPOMBINUICHHOE ¥ IPaXIaHCKOE CTPOUTEIBCTBO;
MaTepHaJoBeCHUE;, MPOSKTUPOBAHNE, CTPOUTEIBCTBO M JKCILTyaTaIlvis;
WH)KEHEeP-CTPOUTENb;, HAy4YHbIE 3HAHWS; HAYYHbIE MPHHIUIBI; COOpYIKe-
HUE, HayKa M TEXHHMKA, TCXHOJOIMS;, HAyYHO-TCXHHYCCKHU MpOorpecc;
cTpoutenbHas Tuiomaaka; deprex; CHull;, HaBbIku/yMeHHE; CTPOUTEIb-
HBI MaTepuall; CTPOUTEIBHBIH OOBEKT; pEIICHHE 33/ay; yIpaBlICHHUE
BOJIHBIMHU PeCypCaMu; COBPEMEHHBIC MTPOU3BOJICTBEHHBIC ITPOIECCHI; TH/I-
PODJICKTPOCTAHIINS;,  3JIEKTPOIHEPTHSI, TPaJOCTPOUTETBCTBO/TOPOICKOE
TUTAHUPOBAHUE; PEKOHCTPYKIUS TOpPOJa; 3arps3HCHHE OKpPY KAIOLICH
Cpelibl; IBUraTeb/MOTOP; CTAHOK; MApOBOM JIBHIaTe b, YCTPOHCTBO; 000-
PYIOBaHHUE; CTPOMTENBCTBO JOMOB, JOPOI U MOCTOB; IUIOTHHA; TYHHEIb,
miocce; TpyOONpoOBOM; KaHANM3AIMOHHAS CHCTEMa; CHCTEMa BOJOCHA0-
JKeHHs (BOJIOTIPOBOJ); KaHAI (UCKYCCHBEHHbIIL); 3aHUMAThCS (4eM-1.); CO-
CPEJOTOYNTh CBOC BHUMAHME Ha, MOAPA3ACIAThCSA Ha; O3HAYATh / UMETh
3HAYEHUE; POUCXOUTh OT; MPOSKTUPOBATh; CTPOUTH; BO3BOJUTH; CO3/la-
BaTh; YCOBEPILICHCTBOBATH; MOSBIATHCS; IPUMEHSITh 3HAHUS Ha MPAKTHUKE;
COTPYAHWYATh C APXUTEKTOPaMH; TECHO COTPYAHHWYATH; CIIEIHATU3UPO-
BaThCs B; YSTKUE TPAHHUIIBL
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[ SPEAKING PRACTICE }

64. Get ready to speak about engineering and the work of an en-
gineer.

[ VOCABULARY WORK }

65. Read the following international words and guess their mean-
ing. Mind the stressed syllables. Prove that these words are interna-
tional ones.

Model: problem ["problom] npo6aema; Bompoc; 3amaua; crnoxHast
CUTYaIusl; TPYIHOCTD, 3aTpyIHEHHE

base [bers] hydraulic [har"dra:lik]
character ["keerokts] hydraulics [har’dro:liks]
chemistry ["kemistri] hydrobiology

collection [ka'lek[(a)n] hydrogeology

concern [kon’s3:n] hydrology [hat’drolad3i]
course [ko:s] hydrotechnics
discipline ["disoplin] instrument [“mstromont]
disinfection [, disin’fek[(o)n] limit ["lrmrt]

general ['dsen(o)r(o)l] sphere [sfio]
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66. Translate the following words and phrases and memorize

them.

Nouns and noun phrases
disinfection

sewage disposal

facilities waste disposal

pump wastewater / waste water
guantity water acquisition
recycling water consumer
sanitation water delivery

sewage water facilities

sewage [wastewater] collection water supply system
sewage [wastewater] discharge water treatment

sewage [wastewater] disinfection water-supply engineer
sewage [wastewater] sanitation water-supply engineering
sewage [wastewater] treatment water-supply network
sewage [wastewater] treatment waterworks

plant

Verbs and verbal phrases

to be based on

to be concerned with
to be connected with
Adjectives
complicated

sanitary

to be determined by
to be intended for
to require

sufficient

67. Match the English and Russian equivalents.

1)

1. control and measuring

instruments

drilling technology
engineering structure
engineering task
hydraulic engineering
groundwater hydrology
industrial enterprise

N ORWN

acquisition of  water

a. OypoBasi TEXHHKA

b. rugporeosmorus

C. THAPOTEXHHUKA, CTPOUTEILCTBO
THIPOTEXHUIECKUX — COOPY)KEHHUH,
THIPOTEXHUIECKOE CTPOUTEIHCTBO
d. rmy6okue 3HAHUS

€. 100bIBaHWE BOJIBI M3 TPHPOI-
HBIX HCTOYHHKOB

f. WmKeHepHas 3aj1a4a
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from natural water sources 0. HHXKCHEPHOE COOPYKEHUE
9. profound knowledge h. mpombITIIeHHOE TPEATTPUATHE
10. technical sciences i. peryampyromnme u U3MEPUTEIh-
11. to solve (a task / a prob- | Hbie mpuGoOpHI
lem) J. pematsb (3agauy / mpoGiemy)
K. TexHHUECKHE HAYKH

)
1. acomplex of activities a. KOMIUIEKC WH)XEHEpPHBIX CO-
2. a complex of complicated | opyskermuii 1 060pyaOBaHIS
engineering tasks b. xoMmrutekc caHWUTapHBIX Me-
3. a complex of engineering | porpusiTuit
structures and facilities C. KOMIUIEKC CJIOKHBIX HHXKe-
4. a complex of sanitary ac- | HepHBIX 3amau
tivities d. HOCHUTHb KOMIUIEKCHBIH Xapak-
5. to have a complex character | tep

€. COBOKYIHOCTb MEPONPHUSTHIL

68. Match the terms and their definitions.

delivery, disposal, engineering, facility, hydrology, maintenance,
sanitation, sewage, treatment

a. an establishment that fulfills a particular function or provides a
particular service, typically an industrial one

b. conditions relating to public health, esp. the provision of clean
drinking water and adequate sewage disposal

c. the action or process of throwing away or getting rid of something

d. the branch of science and technology concerned with the design,
building, and use of engines, machines, and structures

e. the branch of science concerned with the properties of the earth's
water, esp. its movement in relation to land

f. the process of keeping something in good condition

g. the supply or provision of something

h. the use of a chemical, physical, or biological agent to preserve or
give particular properties to something

i. waste water and excrement conveyed in sewers
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69. Make sure you know the words and word combinations from
the box and insert them into the sentences.

| supply , treatment, branch, term |

Water-supply engineering is a of civil engineering concerned
with the development of sources of supply, transmission, distribution,
and of water. The is used most frequently for municipal
water works, but applies also to water systems for industry, irri-
gation, water reuse, and other purposes.

70. Translate the following phrases and sentences into Russian
paying attention to the underlined words that can be verbs, nouns or
adjectives without changing their form and adding suffixes.

1. the new discovery became the base for further research; to base
one's conclusions upon knowledge; to base one's opinion on facts

2. to exceed a limit; time limit; service limit; to limit the amount of
materials

3. the outside of the building; outside walls

4. to pump water; to pump in; to pump off; water pump

5. structure in service; to design a structure; water purification struc-
ture; to structure means to construct or arrange according to a plan

Now fill in the table with Russian equivalents to the words from
the sentences above.

base, limit, outside, structure

NOUN VERB ADJECTIVE
pump Hacoc; paboTaTh HaCOCOM; ---
noMrma 3aKayMBaTh; HAKa-
YHBaTh; BHIKAYHUBATh
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[ READING PRACTICE J

71. Answer the following question and read the text carefully
to check your answer.

What does water-supply engineering deal with?

Text D Water-Supply Engineering and Sewage Disposal

“Water is fundamental to life and health”
United Nations Committee on Economic, Cultural and Social Rights
(2002)

Water-supply engineering is a
branch of civil engineering. It is a com-
plex of activities concerned with the
supply of water to its various consum-
ers — community, industrial enterprises,
transport, etc.

This discipline based on various
branches of technical sciences has a
complex character. The complex charac-
ter is determined by the necessity of solving a complex of complicated
engineering tasks connected with design, construction and operation of
water supply systems. These systems include various facilities providing
acquisition, treatment and delivery of water in demanded quantities and
of adequate quality to water consumers.

The study of the course in water-supply engineering is based on the
knowledge of a number of general technical and specialized disciplines:

1. For solving the tasks of acquisition of water from natural water
sources the knowledge of hydrology, hydrogeology (groundwater hy-
drology), hydrotechnics (hydraulic engineering) and drilling technology
is needed.

2. The solution for problems of water treatment technology is possi-
ble with sufficient knowledge of water chemistry and hydrobiology.

3. Planning and designing of water-supply networks and water facili-
ties based on the laws of hydraulics require profound knowledge of this
discipline.
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4. Design, construction and operation of water delivery structures re-
quire the knowledge of technical equipment: pumps, engines, electrical
equipment, as well as control and measuring instruments.

5. For the work in design and construction of waterworks a water-
supply engineer must have good training in the sphere of building disci-
plines.

Sewage disposal [waste disposal] is a complex of sanitary activities
as well as a complex of engineering structures and facilities intended for
the collection of wastewater, its disposal outside the city limits or indus-
trial enterprises, its delivery to wastewater treatment plants, as well as its
treatment, sanitation and disinfection before recycling or discharge into a
body of water.

[ COMPREHENSION CHECK ]

72. Complete the following sentences according to the text.

1. Water-supply engineering is ... .

2. This discipline based on various branches of technical sciences has ... .

3. A water-supply engineer solves a complex of complicated engi-
neering tasks connected with ... .

4. Water supply systems include various facilities providing ... .

5. The study of the course in water-supply engineering is based on
the knowledge of ... .

6. Sewage disposal [waste disposal] is a complex of sanitary activi-
ties as well as a complex of engineering structures and facilities intended
for....

73. Answer the following questions.

1. What is water-supply engineering?

2. Does this discipline have a complex character? What is it deter-
mined by?

3. What facilities do water supply systems include?

4. What is a water supply system?

5. What does a water supply system include?
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6. What general technical and specialized disciplines is the study of
the course in water-supply engineering based on?
7. What is sewage disposal?

74. Choose the right variant according to the text.

1. Water-supply engineering is ... .

a. a complex of complicated engineering tasks connected with design,
construction and operation of water supply systems

b. a complex of activities concerned with the supply of water to its
various consumers

c. a complex of sanitary activities intended for the collection and
treatment of sewage

d. a complex of engineering structures and facilities intended for the
collection and treatment of wastewater

2. Water supply systems include various facilities providing .... .
(several answers possible)

a. acquisition of water from a variety of natural water sources

b. treatment of water

c. design, construction and operation of water supply systems

d. delivery of water to water consumers

3. The study of the course in water-supply engineering is based on
the knowledge of the following general technical and specialized dis-
ciplines: ... . (several answers possible)

a. hydrology, hydrogeology (groundwater hydrology), hydrotechnics
(hydraulic engineering) and drilling technology

b. water treatment technology

c. water chemistry, hydrobiology and hydraulics

d. building disciplines

4. Sewage disposal [waste disposal] is a complex of sanitary ac-
tivities as well as a complex of engineering structures and facilities
intended for ... . (several answers possible)

a. water treatment and purification

b. wastewater collection

c. disposal of wastewater outside the city limits or industrial enter-
prises, its delivery to wastewater treatment plants and its treatment

d. sewage sanitation and disinfection
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75. Write a summary of the text.

LANGUAGE FOCUS

)

62

76. Match the synonyms.

10.
11.
12.
13.
14.
15.

77. Match the antonymes.

[

CoOoNOR~WNE

COoo~NoThhwN e

acquisition
branch
complex
construction
hydrogeology
hydrotechnics
intended
network
problem
profound
sewage
solution
supply

waste disposal
water consumer

adequate
complicated
demand
high-quality
natural
outside
possible
sufficient

to discharge
to include

OS5 3ITATTSQ@NO 0T

o Se e o0 o

building

collection

complicated / difficult
deep

delivery

designed

groundwater hydrology
hydraulic engineering
sewage disposal
solving
sphere/field/area/subdivision
system

. task

wastewater
water user

impossible
inadequate
inside
insufficient
low-quality
simple
supply

to admit

to exclude
Unnatural



78. Fill in the correct prepositions.

1. a branch ... civil engineering 2. a complex ... activities con-
cerned ... the supply ... water ... its various consumers 3. to be based ...
various branches ... technical sciences 4.to be determined ... the neces-
sity ... solving a complex ... complicated engineering tasks 5. to be con-
nected ... design, construction and operation ... water supply systems
6. the course ... water-supply engineering 7. acquisition ... water ... natu-
ral water sources 8. the solution ... problems ... water treatment technolo-
gy 9. design, construction and operation ... water delivery structures
10. ... the sphere ... building disciplines 11. a complex ... engineering
structures and facilities 12. to be intended ... the collection ... wastewater
13. ... the city limits 14. ... recycling or discharge ... a body ... water

79. Form the nouns denoting the doer from the following words
using suffixes —er / -or, -ist, -ian.

-er / -or -ist -ian

engineer hydrologist technician
chemistry = to build = to operate =
electricity =» to collect = to purify =»
geology = to construct =» to supply =
machine = to consume = to train =»
science = to design = to treat =
technology = to distribute =» to work =

80. Choose the contextual meaning of the words underlined in the
text.

1. engineering 2. complex

a. MH)XEHEPHOE MCKYCCTBO a. KOMILUICKCHBIN
b. wHXeHepHBIH b. xommekc

C. TEXHUYECKHI C. COBOKYITHOCTb
d. umxeHepus d. cioxHbI

€. CTPOHTEIbCTBO €. COCTaBHOM
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3. design 4. construction

a. Iu3aiiH a. CTPOMTEIHCTBO

b. mpoektupoBanue, b. 3manue, coopyxeHue
pa3paboTka C. cTpoiika

C. 4epTex d. crpouTenbHBIN

d. mpoekTHpoBaTh €. KOHCTPYKIHS,

€. 3amblcen YCTPOHCTBO

5. ogeration 6. structure

a. JesITeNbHOCTh, paboTa a. COOpy’KeHHE

b. sddexruBHOCTH b. cTpykrypa

C. omepanus C. KOHCTpYKUIMsI

d. skcmmyaTanus d. 3manue

e. Tporecc €. CTPYKTypHpOBaTh

7. plant 8. treatment

a. pacTeHue a. oOpamieHue

b. pasmemars b. meuenne

C. 3aBoj C. oOpaboTka, OUHCTKA

d. ¢abpuka d. yxon

€. CTaHLus e. mepepaboTka

81. Match the English and Russian equivalents.

water-supply engineering

sewage [wastewater / waste] disposal

water supply [delivery]

water supply system [network]; water distribution system
water consumer [user]

water acquisition [collection]

water treatment [purification]

water facilities

sewage / wastewater

10. sewage [wastewater] collection

11. sewage [wastewater] treatment

12. sewage treatment plant [works], wastewater treatment plant [works]
13. sewage [wastewater] sanitation

14. sewage [wastewater] disinfection
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a. BOJOOTBEJEHUE, OTBEJEHHE CTOYHBLIX BOJ, OTBOJ CTOYHBLIX BOJI,
yAaleHue CTOYHBIX BOJ

b. BogoouncTHAs cTaHIMA, CTAHIUSA BOJOOYUCTKHM, CTAHIUSA OYUCTKHU
CTOYHBIX BOJI, COOPYXEHHS 110 OUYHUCTKE CTOYHBIX BOJ

C. BOJIOTOJIBb30BATEIh, BOJAOMOTPEOUTENH

d. BomocHaGkeHUe (ompaciv undxcenepui)

€. BOJIOCHAO)KeHMeE, CHaO)KEeHHE BOJIOM, JOCTaBKa BOJbI, I10jada
BOJIEI, BOZOIOAa4a, 0OeceueHie BOAOM

f. BOMOXO3SHCTBEHHBIE COOPYKEHMUS

g. 00e3BpekMBaHUE CTOYHBIX BOJ

h. ob6e33apaxxuBaHre CTOUYHBIX BOJI

i. 00paboTKa BOJBI, OUUCTKA BOJIBI

j. OUMCTKa CTOYHBIX BOJ

k. c6op BoabI, BOIOCOOD, TOOBIBAHUE BOJIBI

|. cOOp CTOYHBIX BOA, IPUEM CTOYHBIX BOJ

M. cucTeMa BOJAOCHAOKEHHS

N. CTOYHBIE BOJbI

82. Translate the following texts into English using the active vo-
cabulary.

1. Cpenn MHOTHX OTpacield COBPEMEHHOW TEXHWKH, HaIlPaBICHHBIX
Ha TIOBBILICHUE YPOBHS XHM3HU JIIOJICH, OIaroycTpoHCTBa HACEICHHBIX
MECT M Pa3BUTHUSl MPOMBILICHHOCTH, BOJOCHAOKEHHE 3aHMMAeT OOJIb-
110€ ¥ MOYETHOE MECTO.

2. ObecrieyeHUe HaceleHHS YHCTOM, JOOPOKAueCTBEHHON BOIOM
uMeeT OONbIIOe TMIMEHUYECKOe 3HAaYeHUe, TaK KakK MpefoXpaHseT Jo-
JeH OT pa3NUYHBIX SMUIEMHUYECKUX 3a00JI€BaHUM, IepelaBacMbIX yepes3
Boay. Ilomaga mocTaTOYHOrO KONWYECTBa BOJABI B HACEIEHHOE MECTO
MO3BOJISIET MOTHATE OOIIUIT YPOBEHBL €ro OiaroyctpoiicTBa. BrrmonHe-
HHUE 3TOH 3a7auu, a Takxke 00ecredeHne BHICOKMX CAHUTapHBIX KauecTB
IUTHEBOU BOJIBI TPEOYIOT TIIATEIBHOTO BHIOOpA MPHUPOAHBIX MCTOYHH-
KOB, UX 3alUTHl OT 3arpA3HEHHs U HaJJIEKalleHl OYMCTKH BOABI HAa BO-
JIOTIPOBOHBIX COOPYKEHHAX.

3. Ilpon3BoACTBEHHbIE HPOLECCH HA MPENNPUSATHAX OOJIBLIMHCTBA
OTpacyiell MPOMBIIUIEHHOCTH TaKXe CONPOBOXKIAIOTCSA PACXOTOBAHHEM
BOJIBI.
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4. Kpome oOecrmedeHusi BOAOH HaceJleHHS M MPOMBIIUICHHOCTH,
OCYILECTBISIEMOT0 CHCTEMaMHU BOJOCHAOKEHHMS, OTPOMHOE IKOHOMUYE-
CKOE 3HAUCHHE HMMeeT OOecleueHHe BOJAOH CEeNBCKOTO XO3SIMCTBA IS
WCKYCCTBEHHOTO OpOLICHHUS 3€Melb B LIEJISIX YCIEITHOTO BBIPALMBAHUS
CEJIbCKOXO3SHCTBEHHBIX KYJIbTYP M NOJTY4YEHHsI BEICOKHX YPO)KaeB.

5. Booochnabicenue mpencTaBiaseT coOOH KOMIUIEKC MEPOIPHUATHI
1o 00€ecreYeHnI0 BOIOH pa3IMyHbIX €e MoTpeOuTeneH.

6. Boooomeedenue — COBOKYIHOCTb CaHHTAPHBIX MEPONPHUATHH U
TEXHUYECKUX YCTPOMCTB, 00ECIIEUNBAIONINX YaJeHUEe CTOYHBIX BOJ 32
Npeiesbl HACEIIEHHOTO MyHKTa MITH IPOMBIIIIICHHOTO TIPEATPHSTHSL.

7. Kananuzayus — KOMILICKC WH)KEHEPHBIX COOPYKEHHUH, 000pyI10-
BaHMUsS M CAaHUTAPHBIX MEPOIpHATHH, oOecrneunBaromux cOop (mpuem)
CTOYHBIX BOJ B MecTax 00pa30BaHMs, UX OTBEICHHE 3a MpPEIeibl Hace-
NEHHBIX MECT U MPOMBILIICHHBIX MPEIIPUSITHI.

[ SPEAKING PRACTICE J

83. Get ready to speak about water-supply engineering as a
branch of civil engineering.

[ FOLLOW-UP ACTIVITIES ]

84. Read the texts of UNIT 1 again and make notes under the fol-
lowing headings. Then use your notes to talk about Water as the Most
Precious Resource, Engineering and Water-Supply Engineering.

Significance of water for life.

Water properties and characteristics.

The water (hydrologic) cycle.

Engineering.

Water-supply engineering and waste (sewage) disposal.
The work of a water-supply engineer.

oM E

66



SUPPLEMENTARY READING

Text 1. ENGINEERING

Engineering is the application of science to the optimum conversion
of the resources of nature to the uses of humankind. The field has been
defined by the Engineers Council for Professional Development, in the
United States, as the creative application of "scientific principles to de-
sign or develop structures, machines, apparatus, or manufacturing pro-
cesses, or works utilizing them singly or in combination; or to construct
or operate the same with full cognizance of their design; or to forecast
their behaviour under specific operating conditions; all as respects an
intended function, economics of operation and safety to life and proper-
ty." The term “engineering” is sometimes more loosely defined, especial-
ly in Great Britain, as the manufacture or assembly of engines, machine
tools, and machine parts.

The words “engine” and “ingenious” are derived from the same Latin
root, “ingenerare”, which means "to create." The early English verb en-
gine meant "to contrive." Thus the engines of war were devices such as
catapults, floating bridges, and assault towers; their designer was the
"engine-er," or military engineer. The counterpart of the military engi-
neer was the civil engineer, who applied essentially the same knowledge
and skills to designing buildings, streets, water supplies, sewage systems,
and other projects.

Associated with engineering is a great body of special knowledge;
preparation for professional practice involves extensive training in the
application of that knowledge. Standards of engineering practice are
maintained through the efforts of professional societies, usually orga-
nized on a national or regional basis, with each member acknowledging
a responsibility to the public over and above responsibilities to his em-
ployer or to other members of his society.

The function of the scientist is to know, while that of the engineer is
to do. The scientist adds to the store of verified, systematized knowledge
of the physical world; the engineer brings this knowledge to bear on
practical problems. Engineering is based principally on physics, chemis-
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try, and mathematics and their extensions into materials science, solid
and fluid mechanics, thermodynamics, transfer and rate processes, and
systems analysis.

Unlike the scientist, the engineer is not free to select the problem that
interests him; he must solve problems as they arise; his solution must
satisfy conflicting requirements. Usually efficiency costs money; safety
adds to complexity; improved performance increases weight. The engi-
neering solution is the optimum solution, the end result that, taking many
factors into account, is most desirable. It may be the most reliable within
a given weight limit, the simplest that will satisfy certain safety require-
ments, or the most efficient for a given cost. In many engineering prob-
lems the social costs are significant.

Engineers employ two types of natural resources--materials and ener-
gy. Materials are useful because of their properties: their strength, ease
of fabrication, lightness, or durability; their ability to insulate or conduct;
their chemical, electrical, or acoustical properties. Important sources of
energy include fossil fuels (coal, petroleum, and gas), wind, sunlight,
falling water, and nuclear fission. Since most resources are limited, the
engineer must concern himself with the continual development of new
resources as well as the efficient utilization of existing ones.

Text 2. WATER CHARACTERISTICS

Water quality is determined by assessing three classes of attributes:
biological, chemical, and physical.

1. PHYSICAL CHARACTERISTICS

The physical characteristics of water include turbidity, color, taste
and odor, temperature, and foamability (detergents).

Turbidity

The presence of suspended material such as finely divided organic
material, clay, silt, and other inorganic material in water is known as tur-
bidity. Turbidity is tested by measuring the amount of light scattered by
particles in the water. As the number of particles increases, more light is
scattered and a higher turbidity reading is obtained. The measuring in-

68


eb://gateway/g?gtype=article_view&doc_name=core/03/31/97_1.html&terms=engineering%20engineering

strument is called a nephelometer, and the readings are expressed as
nephelometric turbidity units (NTU) or turbidity units. Excessive turbidi-
ty is a problem for several reasons:

1. It protects microorganisms from chlorine and other disinfectants;

2. It acts as a food source for microorganisms, allowing them to sur-
vive and multiply;

3. It interferes with the maintenance of a chlorine residual;

4. Itinterferes with the test for coliform bacteria.

Clay or other inert suspended particles in drinking water drawn from
groundwater sources may not adversely affect health, but water contain-
ing such particles may require treatment to make it aesthetically suitable
for its intended use. Following a rainfall, variations in groundwater tur-
bidity may be considered an indication of surface or other introduced
pollution. Excessive turbidity must be removed by filtration.

Color

Dissolved organic material from decaying vegetation and certain inor-
ganic matter can cause color in water. Although color itself is not usually
objectionable from a health standpoint, its presence is aesthetically objec-
tionable and suggests that the water needs appropriate treatment.

Taste and Odor

Taste and odor in water can be caused by foreign matter such as or-
ganic compounds, inorganic salts, or dissolved gases. These contami-
nants may come from domestic, agricultural, or natural sources. Water
should be free from any objectionable taste or odor at the point of use.

Foamability

Many natural and man-made substances will cause foam when water
is agitated. The major cause of foaming is surfactants, which are synthet-
ic organic chemicals used as the principal ingredient in modern deter-
gents. Foaming is an undesirable property of drinking water because
foaming agents may impart an unpleasant taste, cause frothing, and usu-
ally can be associated with contamination of groundwater.

Although foam itself is not generally hazardous, other possible haz-
ardous materials may be present along with the foam. Water with high
foamability should be analyzed to determine what treatment may be re-
quired and to help determine the origin of contamination.

Foaming substances can be removed by conventional treatment con-
sisting of coagulation/flocculation, sedimentation, and filtration, or by
activated carbon.
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Temperature

Temperature is related to the taste of water in several ways. Taste
acuity depends on temperature. An optimum response is obtained with
water at or near body temperature. The degree to which taste is influ-
enced by temperature is a function of the specific taste-causing sub-
stance, however. Temperature will also affect the taste of water to the
degree with which it influences chemical equilibria in favour of taste
constituents. The growth rate of micro-organisms, which may produce
bad-tasting metabolites, is enhanced by higher temperature, as is the rate
of formation of offensive-tasting corrosion products.

2. CHEMICAL CHARACTERISTICS

The chemical characteristics of water are numerous. Every substance
that dissolves in water can be called a chemical water quality characteris-
tic. The chemical characteristics of water include natural substances such
as dissolved minerals and man-made toxic metals and organic chemicals.

Alkalinity

The alkalinity of water is a measure of its capacity to neutralize acids.
Alkalinity is imparted to water by bicarbonate, carbonate and hydroxide
components. Bicarbonates represent the major form of alkalinity, since
they are formed in considerable amounts from the action of carbon diox-
ide upon minerals in the soil. Although there is no MCL (Maximum
Contaminant Level) for alkalinity, a range of 30 to 100 mg/l of Calcium
Carbonate is desirable for finished drinking water in order not to ad-
versely affect taste and corrosivity. Alkalinity itself is not considered a
health hazard.

pH

pH is a measure of the hydrogen ion concentration in water. It is also
an indication of acid or alkaline content. The pH scale ranges from 0 to 14,
with 7 indicating neutral water. Values less than 7 indicate sharply increas-
ing acidity, and values greater than 7 indicate sharply increasing alkalinity.
The pH of water in its natural state varies from 5.5 to 9.0. Determination
of the pH value assists in the control of corrosion, the determination of
proper chemical dosages, and adequate control of disinfection.

Hardness

Hard water retards the cleaning action of soaps and detergents, causing
an expense in the form of extra work and cleaning agents. Furthermore,

70



when hard water is heated it deposits a hard scale on heating coils, cooking
utensils, and other equipment with a consequent waste of fuel. The scale
formed by hard water coats the inside of distribution system piping, which
can eventually cause significant reductions in its water carrying capacity.
Soft water, on the other hand, tends to be more corrosive.

A hardness of 75 to 100 mg/l as CaCO3 is usually considered opti-
mal for domestic water. Water harder than 300 mg/l as CaCO3 is gener-
ally unacceptable. Lime and soda ash or ion exchange softening process-
es can be used to produce acceptably soft water.

Calcium and magnesium salts, the most common cause of hardness
in water supplies, are divided into two general classifications: carbonate,
or temporary, hardness and noncarbonate, or permanent, hardness.
Carbonate hardness is called temporary hardness because heating the
water will usually remove it. Noncarbonate hardness is called permanent
hardness because it is not removed when water is heated. Noncarbonate
hardness is due largely to the presence of the sulfates and chlorides of
calcium and magnesium in the water.

Corrosivity

The tendency of a water to corrode pipes and fittings is health related
as well as being of economic importance, since the materials released
into water by corrosion may include lead, cadmium, and other toxic met-
als. The corrosivity of water is not easily measured. However, equations
have been developed that reasonably predict the tendency of water to
corrode on the basis of temperature, total dissolved solids, calcium con-
tent, hardness, pH, and alkalinity. Water that is excessively corrosive can
be stabilized made noncorrosive by the addition of lime and soda ash to
increase the pH and alkalinity, or by the addition of polyphosphates or
silicates to form protective coatings on the pipe walls.

Chlorides

Most waters contain some chloride. It can be caused by the leaching
of marine sedimentary deposits and by pollution from sea water, brine or
industrial and domestic wastes. Chloride concentrations in excess of
about 250 mg/l usually produce a noticeable taste in drinking water. An
increase in chloride content may indicate possible pollution from sewage
sources, particularly if the normal chloride content is known to be low.

N.B. Chlorine has long been known to be a leading cause of cancer.
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Copper

Copper is found in some natural waters, particularly in areas where
copper has been mined. Excessive amounts of copper can occur in corro-
sive water that passes through unprotected copper pipes. Copper in small
amounts is not considered detrimental to health, but will impart an unde-
sirable taste to the drinking water. For this reason, the limit for copper is
1.0 mg/l (1.3 mg/l by the copper/lead rule).

Fluoride

In some areas of the country, water sources contain natural fluorides.
It has been established that the presence of about 1 mg/I of fluoride in a
water supply will help to prevent tooth decay in children. The effect is
the same whether the fluoride occurs naturally or is added to the water
during treatment. Optimal concentrations from 0.7-1.2 mg/l are recom-
mended. Excessive fluorides in drinking water supplies may produce
fluorosis (mottling) of teeth, which increases as the optimum fluoride
level is exceeded. Higher levels adversely affect bone structure.

Iron

Small amounts of iron are frequently present in water because iron is
present in the soil and because corrosive water will pick up iron from
unprotected pipes. The presence of iron in water is considered objection-
able because it imparts a brownish color to laundered goods and affects
the taste of beverages such as tea and coffee.

zZinc

Zinc is found in some natural waters, particularly in areas where zinc
has been mined. Zinc is not considered detrimental to health at or near 5
mg/l but it will impart an undesirable taste to drinking water.

Toxic Metals

Arsenic, barium, cadmium, chromium, lead, mercury, selenium, and
silver can all cause serious health problems. Lime soda softening and
reverse osmosis can both be used to reduce the concentrations of toxic
metals. Precipitation with alum is also effective for certain metals. Lead
can be a serious problem even if not found in raw water. Corrosive wa-
ters may leach lead from pipes and fixtures, often exceeding the 0.015
mg/l maximum safe limit.

(Total) Dissolved Solids

Total dissolved solids (TDS, also called total filterable residue or total
dissolved residue) are a measure of the water's content of various dis-
solved materials. Water with no dissolved solids usually has a flat taste,
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whereas water with more than 500 mg/l TDS usually has a disagreeably
strong taste.

Dissolved Oxygen

The amount of dissolved oxygen (DO) available in water is a very
important factor in determining the types of organisms that can sur-
vive. Dissolved oxygen analysis measures the amount of gaseous oxygen
(02) dissolved in an aqueous solution. Total dissolved gas concentra-
tions in water should not exceed 110 percent. Concentrations above this
level can be harmful to aquatic life. Adequate dissolved oxygen is neces-
sary for good water quality. When saturated with DO, waters have a
pleasant taste whereas water with no DO, e.g. boiled water, tastes flat
and insipid.

N.B. High DO levels speed up corrosion in water pipes. For this rea-
son, industries use water with the least possible amount of dissolved ox-
ygen.

Chemical Oxygen Demand (COD)

The chemical oxygen demand (COD) is the amount of oxygen con-
sumed to completely chemically oxidize the organic water constituents
to inorganic end products. COD is an important, rapidly measured varia-
ble for the approximate determination of the organic matter content of
water samples. Most applications of COD determine the amount of or-
ganic pollutants found in surface water (e.g. lakes and rivers), making
COD a useful measure of water quality.

Biochemical Oxygen Demand (BOD)

Biochemical oxygen demand, or BOD, is a measure of the quantity of
oxygen consumed by microorganisms during the decomposition of or-
ganic matter. BOD is the most commonly used parameter for determin-
ing the oxygen demand on the receiving water of a municipal or indus-
trial discharge. BOD can also be used to evaluate the efficiency of treat-
ment processes, and is an indirect measure of biodegradable organic
compounds in water.

3. BIOLOGICAL CHARACTERISTICS
Water for drinking and cooking purposes must be free from disease

causing organisms. These organisms include bacteria, protozoa, viruses,
and wormes.
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Bacteriological Quality

The specific disease causing organisms present in water are not easily
identified, and the techniques for comprehensive bacteriological exami-
nation are complex and time consuming. It has been necessary, therefore,
to develop tests that indicate the relative degree of contamination in
terms of a single, easily performed test.

Because many of the microorganisms that cause disease in man are
transmitted through the fecal wastes of infected individuals, the most
widely used method of testing the bacteriological quality of water in-
volves testing for a single group of bacteria that are always present when
fecal contamination is present. This group of bacteria, the coliform
group, inhabits the intestinal tract of man, but is also found in most do-
mestic animals, birds, and certain wild species. The methods used to test
specifically for coliform are the membrane filter test and the multiple
tube fermentation test. A third test, the heterotrophic (standard) plate
count, determines the total number of bacteria in a sample that will grow
under certain conditions.

Some groundwater sources, if properly protected and developed, can
meet bacteriological drinking water standards without treatment. How-
ever, disinfection is a recommended safeguard for non-community sys-
tems and required treatment for community systems. Chlorination of
ground water also introduces a disinfectant residual that helps maintain
bacteriological quality of the water in the distribution system.

Water from surface sources should always be disinfected, usually by
chlorination, before it is supplied to the public. For both ground and sur-
face water, protection of the source from contamination should be an
ongoing priority. In ground water sources, iron bacteria can cause prob-
lems with staining and tastes and odors. Proper well drilling procedures
will prevent the entrance of iron bacteria into a new well, and iron bacte-
ria in an existing well can usually be eliminated by temporarily introduc-
ing a high chlorine concentration.
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UNIT 2

Water Demands.
Sources to Meet Water Demands

“When the well is dry, we know the worth of water.”
Benjamin Franklin, (1706-1790),
Poor Richard's Almanac, 1746

[ WARMING-UP ]

1. Fill in the omitted words and word combinations.

drinking water, resource, water quality, safe, to maintain, inexhaust-
ible, community, consumer, delivered

It is apparent that our supply of water is not __ and our freshwater
supplies are indeed a precious . It is now clear that the __ also has
an important role to play in the management of our __ . Every
should be encouraged to become more active in this process.

It is important to highlight the many steps that water must go through
before itis ___ safely to your tap, and the things that we can all do to
ensure that we continue to receive the highest quality __.

____water is essential to sustain life — we all have a responsibility to
make every effort to ensure the quality of our drinking water. Water is
important; let’s work together _ this precious resource.

75



[ VOCABULARY WORK J

2. Read the following international words and guess their mean-
ing. Mind the stressed syllables. Prove that these words are interna-

tional ones.

Model: commercial [ko'm3:[(5)]] KoMMepYecKHii, TOProBbIii; Mpo-

MBIIIIEHHBIN; TEXHUICCKUH; PeHTa0CTHHBINA, TPHOBUTHHBIH

basis ["bersis]

(pl. bases [ bersi:s])
characterize ["kearokt(o)raiz]
chlorine ["klo:ri:n]

climate ["klarmat]

conversion [kon’v3:f(a)n]
distillation [,disti’lerf(o)n]
economic [,i:ka"nomik], [,eko-]
electric [1'lektrik]

express [1k’spres ], [ek-]
extravagant [1k, strevegent |, [ek-]
figure ["figs]

function ["fapk[(a)n]

gallon ["gelon]

geographic [d31o” grefik]
hospital ["hospit(s)]]

hotel [hou’tel ], [ou"tel]

local [louk(a)l]

mineral ["'min(a)r(so)l]
minimum [‘minimom |
monitor [ monita]
municipal [mju: nisip(a)l]
peak [pi:k]

potential [pa"tenf(a)l]
public [ pablik]
restaurant [ restoront]
school [sku:l]

seasonal ["si:z(s)n(a)]]
state [stert]

total ["tout(s)]]

type [tarp]

uniform [ju:nifo:m]
variation [,veor1“e1f(o)n]
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3. Translate the following words and phrases and memorize them.

Nouns and noun phrases
advantage
bathing
commercial (water) demand
commercial (water) use
community
construction material
domestic (water) demand
domestic (water) use
drinking [potable] water
fire fighting
fire protection
hydropower
impurity
industrial (water) demand
industrial (water) use
mineral ore
Verbs and verbal phrases

to average

to capture

to carry away

to consume

to estimate

to fall

to locate
Adjectives

average

efficient

extravagant

fit (for)

municipal
Adverbs

approximately

nevertheless

numerically

per capita

municipal water consumption
pattern

public (water) demand
public (water) use

purpose

raw material

street cleaning

urban water use

volume

wastes

water consumption
[dmand/requirement/usage/
use]

watering

waterwheel

withdrawal

to meet (a requirement/
a need /a demand)

to monitor

to satisfy (a requirement /
a need /a demand)

to serve

to take into account

paramount
potable
residential
scarce
wasteful

per day
per person
relatively
though
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Conjunctions
both ... and ...
Prepositions
despite
through

in order to

throughout
without

4. Match the English and Russian equivalents.

1)
1. civil and environmental | a. BomomoTpebieHrEe;  BOMOIOJNb-
engineers 30BaHHE; BOJONOTPEOHOCTH, IIO-

2. drinking [potable] water
3. electric power generation
4. municipal water con-
sumption / urban water use

5. potential water consum-
ers [users]

6. power engineering

7. public building

8. pumping system

9. residential area

10. water consumption [de-
mand/requirement/usage/use]
11. water supplied [deliv-
ered]

12. water withdrawal

TPeOHOCTBH B BOJIC; PACXO/1 BOIbI

b. BO3MOXHBIE TOTPEOUTENN BOJIBI
[BomomoTpebuTemH]

C. BBIPAaOOTKA IJIEKTPOIHEPTHU

d. ropoackoe BomonoTpediaeHue

€. JKHJION paiioH

f. MHXEHEepBI-CTPOUTEIH U CICLH-
IUCTBl B 00JIACTH OXpaHbl OKpY-
JKaKoLLEH cpenbl

g. oOmiecTBeHHOE 3/1aHNE

h. oTGop BOIBI U3 MPUPOTHOTO UC-
TOYHHUKA

i. muTheBas [rogHas IS THTHS|
BOJIA

J. monaBaemas Bojia

K. cucrema Hakauky [HakauMBaHMs]
|. sHepreruka

2)

1. as indicated by the fact
that ...

2. chemical or heat treat-
ment
3. cooling fluid

4. despite recent advances
5. finished products
6. fossil and nuclear fuels

a. 6oJiee HU3KHUIT TOPOT KayecTBa

b. ObITH B HEZOCTATOYHOM KOJIUYE-
CTBE

C. OBITH OCHOBOM JUTSI BBIKHBAHUS
d. roTroBas mpoOmYKITHS

€. UMETh OTHOCUTECIBHO HU3KYIO
CTOMMOCTh Ha EIWHMILy Beca WU
o0BemMa
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7. lower quality threshold

8. navigable waterway

9. steel and pulp mills

10. the conversion of raw ma-
terials into finished product
11. to be essential for survival
12. to be scarce

13.to have a relatively low
value per unit of weight or
volume

14. with the latter consuming
far greater volumes

f. uckomaemoe U siIEPHOE TOTUIUBO
0. Ha4TO YKa3bIBaeT TOT (aKT, 4To ...
h. HecMoTps Ha HemaBHHE IOCTH-
JKe-Hus [mporpecc]

i. oxyaxkmaromas XUIKOCTh

j. TpeBpaieHye CHIPbS B TOTOBYIO
MPOAYKIIHIO

K. mpuuem mnocnenHee mnoTpedseT
ropaszo OoJbIIue 0ObEMBI

|. cranemuTeliHble U LIEIUIIONO3HBIE
3aBOJBI

M. CyAOXOOHBIM BOIOHBIM MyTh; CY-
JIOXOTHASI peKa

N. XMMHUYECKash WU TepMHUECKas
o0OpaboTka

3)

1. commercial (water) de-
mand

2. domestic (water) demand
3. industrial (water) demand
4. public (water) demand

a. TIOTPEeOHOCTh B BOJIE JUISI KOM-
MYyHaJIbHO-OBITOBBIX HYXI

b. motpebHOCTH B BOZE I KOMMY-
HaJIbHBIX HYX[

C. TMOTPeOHOCTh MPOMBINUIEHHOCTH
B BOJC, HOTp€6HOCTI) HpOMI)IHIHCH-
HBIX IPEANPUITUI B BOJE

d. HOTpe6HOCTB TOPrOBINA B BOJE;
MOTPEOHOCTh TOPTOBBIX MPEANPHSI-
THUM B BOJIC

(4)

1. commercial (water) use a. BOjOCHAO)KEHHE Ha KOMMepde-
2. domestic (water) use CKOM OCHOBE

3. industrial (water) use b. KOMMyHaNIBHO-OBITOBOE  BOIOIIO-
4. public (water) use TpeOJieHne, BOJOMOTPEONCHUE KOM-

MYHaJIbHO-OBITOBOTO BOJIOCHAOKEHHS
C. MyHHULHIAIBHOE BOXOMOTpedIte-
HUE, BOJOIMOTpeONeHue s oOIe-
TOPOACKUX HYKA

d. TPOMBIILICHHOE BOIOMOTPEOICHHE
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5. Match the terms and their definitions.

bacterium, chlorine, consumption, impurity, per capita, potable,
residential, wasteful, waterwheel

a. a constituent that impairs the purity of something

b. a large wheel driven by flowing water, used to work machinery or
to raise water to a higher level

c. a microscopic unicellular living organism found almost every-
where that causes decay and human diseases; most are harmless

d. designed for people to live in

e. for each person

f. safe to drink; drinkable

g. the chemical element of atomic number 17, a toxic, irritant, pale
green gas

h. the using up of a resource

i. using something of value carelessly, extravagantly, or to no purpose

6. Translate the following phrases and sentences into Russian
paying attention to the underlined words that can be verbs, nouns or
adjectives without changing their form and adding suffixes.

1. metallic minerals; nonmetallic minerals; mineral water; mineral
spring

2. we all need several glasses of fluid a day; a cleaning fluid; a cool-
ing fluid; a fluid medium

3. to put much / little value upon smth.; a total value of $500; the
equipment was valued at $5,000

4. magnetic force; centrifugal force; force of gravity; to exert force;
to force out; to force particle settling

5. the human body; a human being; the survival of the human race;
water for human consumption; human water consumption requirements;
the human; to be harmful for humans

6. a total cost of $4,000; total sum; sum total; to add up / calculate a
total; the sum was totalled

7. water demand varies on a seasonal, daily and hourly basis; to

change daily; to vary hourly
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8. an average person; average daily consumption; above the average;
below the average; on average; the world average; daily water consump-
tion averages 20 gallons per capita per day

9. atomic / nuclear power; solar power; electric power; power indus-
try; to power devices

10. to fulfill / perform a function; to function properly / improperly

Now fill in the table with Russian equivalents to the words from
the sentences above.

daily, fluid, force, function, hourly, human, mineral, power, total, value

NOUN VERB ADJECTIVE | ADVERB
average cpemHee BBIBOJTUTH OOBIYHBIH,
YHUCIIO; cpenHee cpeaHui
Cp€aHAas BE- YHCJIIO, B
JTUYHHA; cpenHeM
cpemHee paBHSTHCH,
COCTaBJIATH

[ READING PRACTICE ]

7. Answer the following questions and read the text carefully to
check your answers.

What purposes do water consumers use water for?

What quantity of water does a person use every day and for what pur-
poses?

Does water consumption vary in different countries?

Text A Water Consumption and Its Types

Part 1.

In designing any water supply system specialists determine the re-
quired quantity and quality of water supplied. For solving this problem it

81



is necessary to take into account all the potential water consumers and find
out their requirements for the quantity and quality of the water delivered.

Water is used by various consumers and is required for a wide variety
of purposes.

Water consumption (also called “water requirement/water demand /
water use”) is the use of water delivered to satisfy particular needs of a
community. Water consumption is characterized by several types (cate-
gories) of demands, including domestic, public, commercial, and indus-
trial uses.

Domestic demand includes water for drinking, cooking, washing up
dishes, cleaning, laundering (washing), bathing, car washing, yard and
garden watering, carrying away wastes, and other household functions.

Public demand includes water for fire protection, street cleaning, and
use in schools, hospitals and other public buildings.

Commercial and industrial demands include water for shops, ware-
houses, offices, hotels, laundries, restaurants, and most manufacturing
plants, for various technological purposes in industry, power engineer-
ing, transport, etc.

There is usually a wide variation in total water demand among differ-
ent communities. This variation depends on population, geographic loca-
tion, climate, the extent of local commercial and industrial activity, and
the cost of water.

Water use or demand is expressed numerically by average daily con-
sumption per capita (per person). In the United States the average de-
mand is approximately 100
gallons (380 litres) per capi- 59%
ta per day for domestic and R,
public needs. Overall, the
average total demand is
about 180 gallons per capita  179%
per day, when commercial = g 13% 12%
and industrial water uses are A o L
included. (These figures do
not include withdrawals
from freshwater sources for
such purposes as crop irriga-
tion or cooling operations at Pict. 5. Types of Water Us e
electric power generation
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facilities.) Water consumption in some developing countries may aver-
age as little as 4 gallons per capita per day; the world average is estimat-
ed to be approximately 16 gallons per person per day.

In any community, water demand varies on a seasonal, daily, and hour-
ly basis. On a hot summer day, for example, it is not unusual for total wa-
ter consumption to be as much as 200 percent of the average demand. Wa-
ter consumption also varies hourly throughout the day. The peak demands
in residential areas usually occur in the morning as well as early evening
hours (just before and after the normal workday). Water demands in com-
mercial and industrial districts, though, are usually uniform during the
working day. Minimum water demands typically occur in the very early
morning and predawn hours when very few people use water.

Civil and environmental engineers must carefully study each commu-
nity's water use patterns in order to design efficient pumping and distri-
bution systems.

Part 2.

Let’s consider some of the main types of water use.

1. Water for drinking and other municipal (urban) uses

Water for drinking is still paramount, and such water must be rela-
tively pure. Water for urban use other than drinking serves a multitude of
purposes, such as fire fighting, street cleaning, sanitation, and sewage
disposal.

Water fit for human consumption is called drinking, or potable wa-
ter. Water that is not potable can be made potable by distillation (heating
it until it becomes water vapour, and then capturing the vapour without
any of the impurities it leaves behind), or by other methods (chemical or
heat treatment that Kills bacteria). Sometimes the term “safe water” is
applied to potable water of a lower quality threshold. Water that is not fit
for drinking but is not harmful for humans when used for swimming or
bathing is called by various names other than potable or drinking water,
and is sometimes called “safe water”, or "safe for bathing". Chlorine is a
substance used to make water safe for bathing or drinking. Its use is
highly technical and is usually monitored by various regulations.

2. Water for industrial use

Steel mills, pulp mills, chemical factories, and most other industrial
processes that involve the conversion of raw materials into finished
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products require water. Next to agriculture, one of the most extravagant
uses of water is as a cooling fluid in the generation of power from fossil
and nuclear fuels, with the latter consuming far greater volumes. Water
has been used directly as a source of power since the time of the first
boat and the first waterwheel. A small but important part of the world's
electrical supply now is generated by hydropower, in which the force of
falling water is used to turn turbines that produce electricity.

3. Water for transportation

Water for transportation has always been important, as indicated by
the fact that most major cities are located on the shores of oceans and
other large bodies of water or along rivers and other types of navigable
waterways. Despite recent advances in ground and air transportation,
water transportation has an economic advantage for the movement of
goods that have a relatively low value per unit of weight or volume, such
as raw mineral ores, fuels, and various types of construction materials.

4. Water for irrigation

Irrigation is one of the most wasteful uses of water in areas in which
it is scarce, because great quantities are lost through evaporation in both
storage areas and transport. In many regions irrigation is, nevertheless,
essential for human survival.

[ COMPREHENSION CHECK ]

8. Decide whether the following statements are true (T) or false
(F) according to the text. Correct the false statements.

1. In designing a water supply system it is necessary to find out the
water consumers’ requirements for the quantity and quality of water de-
livered.

2. There are several types of water demands, including domestic,
public and industrial uses.

3. Domestic demand includes water for drinking, laundering, bath-
ing, carrying away wastes, garden watering, street cleaning, etc.

4. Industrial demand includes water for various technological pur-
poses in industry and power engineering.

5. Water demand is expressed numerically by average hourly con-
sumption per capita.
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6. Water consumption in the USA is approximately 100 gallons per
capita per day, whereas water use in some developing countries may av-
erage 4 gallons per person per day.

7. Water demand varies on a seasonal, daily and hourly basis.

8. On a hot summer day it is quite usual for total water consumption
to be as much as 200% of the average demand.

9. In residential areas minimum water demands usually occur in the
morning and early evening hours, whereas the peak water demands typi-
cally occur in early morning and predawn hours.

10. Water for urban use serves a multitude of purposes, such as drink-
ing, fire fighting, street cleaning, sanitation, and sewage disposal.

11. Water can be made potable by various methods, including distilla-
tion or chemical or heat treatment that kills bacteria.

12. The term “safe water” is sometimes applied to water fit not only
for drinking, but also for bathing or swimming.

13. The most extravagant and wasteful uses of water are for industrial
and agricultural purposes.

14. The force of falling water to produce electricity has been used
since the time of the first waterwheel.

15. Water transportation has a certain economic advantage over
ground and air transportation.

9. Answer the following questions.

1. What factors must be taken into account for solving the problem
of designing any water supply system?

2. What is water consumption?

3. What are the synonyms of “water consumption”?

4. What types (categories) of demands is water consumption charac-
terized by?

5. What do domestic, public, commercial and industrial demands in-
clude?

6. What does the variation in total water demand among different
countries depend on?

7. How is water use expressed?

8. Does water consumption in the developed countries differ from
the one in developing countries, as a rule?

9. On what basis does water demand vary in any country?
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10.

For what purpose must engineers study carefully each communi-

ty’s water use patterns?

11.
12.
13.
14.
15.
16.
17.

What purposes does water for urban use serve?

What is drinking (potable) water?

By what methods can water be made potable?

What are the most extravagant uses of water?

How is water used in industry?

Why has water for transportation always been important?

What is an economic advantage of water transportation over

ground and air transportation?

18.

In many regions irrigation is essential for human survival, isn’t it?

10. What parts of the text can you define in Part 1? Do they cor-
respond to the paragraph? Entitle each part.

1.
2.
3.

11. Find key words and phrases which best express the general
meaning of each paragraph in Part 2.

12. Write a summary of the text.

LANGUAGE FOCUS ]

13. Match the synonyms.

1. approximately a. amount
2. carefully b. energy
3. delivered c. household
4. despite d. in spite of
5. domestic e. municipal
6. drinking f. overall
7. extravagant g. per person
8. laundering h. potable
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9. manufacturing i. power industry
10. per capita j.- production
11. power k. roughly
12. power engineering I. supplied
13. quantity m. thoroughly
14. to find out n. to discover
15. toinclude 0. to generate
16. to produce p. toinvolve
17. to require g. to need/to demand
18. total r. washing
19. urban s. wasteful
20. water consumption t. water use
14. Match the antonyms.
1. approximately a. cooling
2. demand b. developed country
3. developing country c. exactly
4. efficient d. inefficient
5. evening hours e. land reclamation
6. fresh water f. low
7. heating g. maximum
8. highly h. morning hours
9. impurity i. purity
10. land irrigation j- rural
11. minimum k. salt water
12. scarce I. sufficient
13. toinclude m. supply
14. unusual n. to exclude
15. urban 0. usual

15. Fill in the table with the derivatives.

Noun Verb Adjective /Participle
average
to bathe
to consume
developing/ developed
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Noun Verb Adjective /Participle
to drink
electricity
industrial
powerful
productive
to purify
requirement
transportation
usage
wasteful

16. Translate the following text into English using the active vo-
cabulary.

OcHOBHbBbIE KATEropuu BOAONOTPeOIeHUsA

Bopa pacxomyercs pa3nnIHBIMEA TOTPEOUTEISIMA HA CaMble Pa3HO00-
pasHbie HYXJbl. OHAKO IOJABISIONICEe OOJBIIMHCTBO 3TUX PAcXO0B
MOJKET OBITh CBEJICHO K TPEM OCHOBHBIM KaTETOPHSIM.

1. Pacxox BoabI Ha X035IiCTBEHHO-NMUTHEBbIE (DBITOBBIE) HYKIbI
HacejeHus. Crofia BXOZST BCE PACXOJIbI BOJIbI, CBSI3aHHBIC C OBITOM JIHO-
JIei: MUTbe, MPUTOTOBJIICHUE MHILIK, YMBIBAaHUE, CTUPKA, MOIACpKAHUE
YHCTOTHI XHUIWMIL U T. 1. K 3TO# e KaTeropuu MOTyT OBITh OTHECEHBI
BCE pacxojibl BOJbI, HEOOXOIUMBIC JIJIs oOecreueHus: 0JIaroycTpoicTBa
ropojia WM MOCENKA: MOJUBKA YIIULL, 3€JICHBIX HACAKICHUH U T. 1.

2. Pacxoxa BoabI /151 MPOU3BOJACTBEHHBIX (TeXHHYECKHX) 1ejel Ha
MIPEANPHUATHSX TPOMBINIIEHHOCTH, TPAHCIIOPTA, YHEPTETHKHU, CEIHCKOTO
xo3diictBa M T.n. [lpuMepaMu HCHONIB30BaHUS BOABI ISl MPOU3BOA-
CTBEHHBIX (TEXHHUYECKMX) IIeJIei CITy’KaT rmapooOpa3oBaHHe, OXJIaxIe-
HHUE, KOHJICHCAIUs Tapa, M3TOTOBJICHHE Pa3Nu4IHbIX (paOpHKaTroB, Mpo-
MBIBKA IIPOAYKLWH U IIp.

3. Pacxon Boawl Anis moxkaporymenusi. Kpome Toro, Bosia pacxomy-
eTcsl Ha COOCTBEHHBIE HYXJIBI BOJIONPOBO/A (TIPOMBIBKA (PHIBTPOB, BO-
JIOTIPUEMHBIX yCTPOUCTB, CETH H JIp.).

TpeGoBaHusi, npeabsBIsIEeMble K KAYECTBY BOJIbI, pa3IUYHBI B 3aBU-
CHUMOCTH OT XapakTepa €€ NCIOIb30BaHMsI.
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Tak, k Boje, UAyIICH Ha YIOBJE€TBOPEHHE MATHEBBIX HYKI Hace-
JIeHUsl, B TIEPBYIO OdYepeAb MPEeIbsIBISAIOT TpPeOOBaHUS CaHUTAPHO-
TUTHCHUYECKOTO TOpsiaKa. Boma momwkHa OBITH Mpo3pavyHoil U Oe3Bpe/I-
HOW 17151 310poBhsi. OHA HE JIOJDKHA COMNEPIKATh OOJIC3HETBOPHBIX OAaKTE-
puil 1 UMETH 3ammaxa u JyPHBIX IPUBKYCOB.

[ SPEAKING PRACTICE }

17. Get ready to speak about types of water consumption.

[ VOCABULARY WORK J

18. Read the following international words and guess their mean-
ing. Mind the stressed syllables. Prove that these words are interna-
tional ones.

Model: natural ['netf(a)r(s)l] ecTecTBeHHBII, NPUPOAHBIIA; HACTOS-
IMH, HATYPaJbHBIIi; 0OBIYHBIN, HOPMaJIbHBIH

aesthetically [i:s"thetik(a)l1] ideally [ar"d1ali]

artesian [a:"ti:zlon] matter ['meto]

collect [ko'lekt] organic [2:"genik]

concentration pathogenic [, pe6s’dzenik]

[, kon(t)s(e)n’trerf(s)n] porous [ pa:ras]

degradation [,degro’deif(o)n] reservoir ['rezovwa:]

ecological [,i:ko"lodzk(0)]] stratum [’strtom]

globe ["gloub] (pl. strata ["stra:ts])

gravel ["grev(s)l] tank [tepk]

guarantee [,ger(o)n’ti:] transmission [trenz mif(a)n],
[treens’mif(o)n]
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19. Translate the following words and phrases and memorize

them.

Nouns and noun phrases
artesian [confined] water
bore
intake
maintenance
pond
reservoir
spring
stream

Verbs and verbal phrases
to access
to come from
to distribute
to enable
to experience
to face smth

Adjectives / Participles
deep
dissolved
harmful
organic

subsurface source
surface source

tank

underground source
water transmission
water-bearing stratum
(pl. strata)

well

to find

to guarantee
to obtain

to take place
to treat

to withdraw

pathogenic
shallow
suitable
suspended

20. Match the English and Russian equivalents.

1. continuity of water supply

2. deep water

3. impounding reservoir

4. in designing a water supply
system

natural water sources

porous or fractured rock
reasonably priced

shallow and deep wells
suspended matter and dis-

o

LN

a. OecriepeOOWHOCT,  CHAOXKEHUS
BOJIOH

b. B3BemieHHOE BemecTBO (B3BECH)
U PaCTBOPCHHBIC MUHEPAJIBI U Ta3bl
C. BIajeNel uiy COTPYAHUK CHC-
TEMBI KOMMYHAJIBHIO BOJOCHAO-
JKCHUA

d. BomoxpaHMIHIIE

€. IIyOMHHAs BOJa; IOHHAs BOJa,
[Ty0OKOBOJIHBIN YIaCTOK (6000ema)
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solved minerals and gases

10. through a bore

11. through intakes

12. to determine to a considera-
ble degree

13. to experience water shortage
[scarcity, deficit]

14. to pose a threat

15. to satisfy requirements

16. water supplier

17. with a glance of an increase

18. without ecological disturb-
ance

f. ucoeITBIBaTH HemocTaTOK [nedu-
LIUT, HEXBATKY| BOJIBI

g. He Hapymas 3KOJOTUYECKOTO
Oamanca

h. mermybokne W TayOOKHME CKBa-
JKHUHBI

i. Hemoporoii

j. oOycnaBnuBath B
HOU CTEMEeHHU

K. mopucrast wmu paszapobieHHas
nopoja

|. mpexcraBmaTe yrposy (craBHTH
1OJi YIrpo3y, SBISTHCS YIPO30W,
yrpoXKaTh)

M. OpH TPOSKTUPOBAHUU CHCTEMbI
BOJIOCHA0KEHUS

n. MIPUPOJAHBIC HCTOYHUKHU BOIbI

0. C MOMOIIBI0 BOJI03200PHBIX CO-
opy:xeHuii [Bom103a60pos]

p. ¢ y4erom pocra

(. oTBeyarh TpeOOBAHUAM

I. 4epe3 CKBAXKHHY

3HAYUTCIIb-

21. Match the terms and their definitions.

aquifer, drinking water supplier, inorganic, organic, pathogen,

reservoir, spring, well, withdraw

a. abody of permeable rock that can contain or transmit groundwater

b. a disease-causing organism (e.g. bacteria, viruses and protozoa)

c. a place where water or oil wells up from an underground source,
or the basin or flow formed in such a way

d. ashaft sunk into the ground to obtain water, oil, or gas

e. an organization, agency or company that has responsibility and au-
thority for treating and/or supplying drinking water

f. any natural or artificial holding area used to store, regulate or con-
trol water

g. of, relating to, or denoting compounds that are not organic (broad-
ly, compounds not containing carbon)
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h. of, relating to, or denoting compounds containing carbon (other
than simple binary compounds and salts) and chiefly or ultimately of
biological origin

i. remove or take away smth from a particular place or position

22. Translate the following phrases and sentences into Russian
paying attention to the underlined words that can be verbs, nouns or
adjectives without changing their form and adding suffixes.

1. to have access to smth.; access for repair; easy / free access; access
to water; unlimited access; this article can be accessed via the Internet

2. practical experience; to acquire / get experience from smth.; to ex-
perience water shortage; the company is experiencing difficulties

3. to get face to face with a problem; to face the challenge; the building
faces eastwards; the external basement walls were faced with granite slabs

4. we offer a 10-year guarantee against rusting; to give / offer a firm
guarantee of quality; valid guarantee; to guarantee fully

5. high / low price; a wide selection of tools varying in price; the
equipment is priced at $20,000

6. firm / hard / solid ground; soft ground; to lie on the ground;
ground water; shore dumping can pollute fishing grounds and beaches;
the conclusions must be grounded on facts

7. working / operating / maintenance costs; to cover the cost of
smth.; at all costs; to cost much / little

8. hot / thermal spring; mineral spring; subterranean spring; spring
water; the water springs out of the ground

9. subsurface water; subsurface irrigation; subsurface is the stratum
or strata below the earth's surface

10.water tank; fresh water tank; auxiliary / service tank; to tank water

Now fill in the table with Russian equivalents to the words from
the sentences above.

cost, experience, face, ground, guarantee, price, spring, subsurface, tank

NOUN VERB ADJECTIVE
access JIOCTYTl HUMETh JOCTYIIL, ---
MOJY4YUTh 0-
cTyn
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[ READING PRACTICE ]

23. Answer the following questions and read the text carefully to
check your answers.

Where does our drinking water come from?
Why is there a limited supply of fresh water on the Earth?

Text B Natural Water Sources and Their Use
for water Supply Purposes

The choice of a water source is one of the most responsible tasks in de-
signing a water supply system. The source determines to a considerable
degree the type of the water supply system itself, the necessity of certain
facilities and, therefore, the cost of its construction and maintenance.

A water supply source should satisfy the following requirements:

a. it should provide the acquisition of adequate quantities of water
with a glance of a prospective increase in water consumption;

b. it should provide continuity of water supply;

c. it should provide the water of such quality that meets the demands
of water consumers by means of reasonably priced treatment;

d. it should enable water transmission at the lowest cost;

e. it should guarantee water acquisition without ecological disturbance.

Natural sources of water include:

e surface sources (oceans, seas, lakes, reservoirs, rivers, streams,
tanks and ponds);

e underground sources (ground water, artesian [confined] water,
shallow wells, deep wells, springs).

Natural sources, such as rivers and lakes, and impounding reservoirs
are sources of surface water. So, surface water can come from oceans
and seas, lakes and reservoirs, rivers and streams, tanks and ponds. Wa-
ter is withdrawn from rivers, lakes, and reservoirs through intakes. The
simplest intakes are pipes extending from the shore into deep water.

Water obtained from subsurface sources, such as sands and gravels
and porous or fractured rocks, is called ground water. The flow of
ground water takes place in river valleys and, in some areas, along the
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seacoast in water-bearing strata known as aquifers. Groundwater is ac-
cessed through a bore.

For the community’s needs groundwater is more suitable. However,
for the supply of water to large inhabited localities groundwater sources
are often insufficient, and acquisition of a considerable quantity of water
from them is unprofitable.

For the supplying of big cities and industrial enterprises with water,
therefore, surface sources of fresh water are mainly used.

Sources of Drinking Water

Drinking water is water intended primarily for human consumption,
either directly, as supplied from the tap, or indirectly, in beverages or
foods prepared with water. It should contain no harmful concentrations
of chemicals or pathogenic microorganisms, and ideally it should be aes-
thetically pleasing in regard to appearance, taste and odour.

Drinking water comes from both surface and groundwater sources.
Surface water (rainfall and its runoff into streams and rivers) normally
contains suspended matter, pathogenic organisms, and organic substanc-
es. Groundwater (water that has collected in aquifers) normally contains
dissolved minerals and gases. Both require treatment. Water suppliers
access this water, treat it and distribute it to consumers.

Saline water (97.5%)

lce capsand
gaciers (76%)

Freshwater

lakes (54%)

Freshwater (2.5%) Accessible water (05%)

Breakdown of 0.5%

World's total water Breakdown of 2.5% freshwater soil and surface water

Pict. 6. The Distribution of Water Resources on the Earth

A Limited Supply of Fresh Water on the Earth

The amount of water on our planet that is suitable and available for
drinking is very small. Only 2.5% of the total water on earth is fresh wa-
ter. Most of this is not available for drinking, because it is frozen in glac-
iers or the polar icecaps, or is unavailable in the soil. Accessible fresh
water is found in the atmosphere, lakes, rivers, streams, wetlands and
under the surface in aquifers (groundwater).
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Across the globe, population growth, urban development and envi-
ronmental degradation pose an ever-increasing threat to freshwater sup-
plies. Today, 4 out of every 10 people live in areas that are experiencing
water scarcity, and nearly 50% of the world’s population is likely to face
severe water shortages by 2025.

[ COMPREHENSION CHECK ]

24. Decide whether the following statements are true (T) or false
(F) according to the text. Correct the false statements.

1. The choice of a water source is one of the most responsible tasks
in water supply system design.

2. A water supply source should satisfy a number of requirements.

3. Natural sources of water include surface, subsurface, underground
and groundwater sources.

4. An aquifer is a water-bearing stratum.

5. For the supplying of big cities groundwater sources are sufficient.

6. Drinking water should not contain any harmful concentrations of
chemicals or pathogenic microorganisms.

7. Drinking water comes from both surface and underground
sources.

8. Surface water usually contains dissolved minerals, pathogenic or-
ganisms, and organic substances.

9. Groundwater normally contains suspended matter and gases.

10. Most of fresh water on the Earth is not available for drinking.

11. Population growth, urban development and environmental degra-
dation threaten freshwater supplies across the globe.

25. Answer the following questions.

1. Why is the choice of a water source considered one of the most re-
sponsible tasks in designing a water supply system?

2. What requirements should a water supply source satisfy?

3. What do natural sources of water include?

4. What is ground water?
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5. An aquifer is a water-bearing stratum, isn’t it?

6. Are surface or underground sources of water used for the commu-
nity’s needs?

7. Does drinking water come only from groundwater sources?

8. Why do both surface and ground water require treatment?

9. There is a large amount of water on the Earth that suitable and
available for drinking, isn’t there?

10. Why is most of the Earth’s fresh water not available for drinking?

11. Is fresh water found not only on and under the Earth’s surface, but
also in the atmosphere?

12. What factors pose an ever-increasing threat to freshwater supplies?

13. Nearly half of the world’s population will probably face severe
water shortages soon.

26. Find key words and phrases which best express the general
meaning of each paragraph.

27. What parts of the text can you define? Do they correspond to
the paragraph? Entitle each part.

1.

2.

3.

28. Write a summary of the text.

[ LANGUAGE FOCUS ]

29. Match the synonyms.

1. access a. approach
2. cost b. bore

3. ground c. layer

4. inregard to d. price

5. reservoir e. shortage

6. river f. soil / earth
7. scarcity g. stream
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8. stratum

9. subsurface source
10. to guarantee

11. well

to ensure

h.

i. underground source

Jj. water storage reservoir
k.

with respect to

30. Form the opposites using the negative prefixes and arrange

the derivatives in the table below.

ab- dis- in- ir- non- un-
accessible confined limited reasonable
adequate considerable natural renewable
advantage directly normal responsible
appearance ease organic sufficient
available exhaustible profitable suitable
certain likely rational to solve

31. Find the words in the text that mean ...

1. existing in nature; not made or caused by humankind; not artificial
2. a structure through which water is taken in from a river into a

channel or pipe

Nookow

a distinctive smell, esp. an unpleasant one
a layer or a series of layers of rock in the ground
land consisting of marshes or swamps
disease-producing, disease-causing

subterranean, subsurface

32. Use the words and word combinations from the box to change

the underlined words.

regions, amount, designs, desalination, besides, sea water, increas-
ing, densely, contaminated, predictable, recycling, nevertheless,
to satisfy, demands, solar energy, shortage, use
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"New"" Sources of Water

Lack of water of proper quality and guantity has been a major factor
affecting urban and industrial growth. To overcome this problem, water
has been transported great distances (e.g., the channeling of Rocky
Mountain water from the Colorado River to Tucson, Ariz.) During the
1970s and 1980s the Soviet Union proposed several projects to reverse
or divert the waters of northward-flowing rivers of Siberia and the Rus-
sian S.F.S.R. to meet the demands of the more heavily populated and
water-short regions of the Volga Basin, Central Asia, and Kazakstan.
The predicted environmental and climatic consequences of such under-
takings, however, combined with their engineering logistics, prevented
the practical application of most of these plans.

The use of the oceans as sources of fresh water is being developed
in many areas. Kuwait, a desert nation in Arabia, now receives much of
its water supply through the desalinization of seawater, as do a number
of small communities and several large urban centres elsewhere in the
world. Seawater may be used as a source of fresh water on a more wide-
spread basis if an additional power source (e.g., solar power) can be de-
veloped for the desalinization process. Moreover, the materials re-
claimed from seawater could, if power is available for their separation
and concentration, help in meeting many of the world's mineral needs. It
seems unlikely, however, at least with foreseeable sources of power, that
desalinized ocean water will be extensively pumped to inland regions.
Meeting the growing needs of such areas will require the purification of
waters polluted by urban or industrial use or of waters that have become
salinized through their use in irrigation. The reuse of such waters could
go far toward reducing the need for new water by inland communities.

33. Translate the following texts into English using the active vo-
cabulary.

1. BriOop MCTOYHMKA SIBISETCS OTHOM M3 HAMOOJEe OTBETCTBCHHBIX
3aga4d IMpu MPOCKTUPOBAHUU CHUCTEMBI BOI[OCHaG)KeHI/IH, TaK KaK OH
OTpeAeIseT B 3HAUUTEILHOW CTENICHH XapaKTep CaMOW CHUCTEMBbI, HAJH-
YHe B €€ COCTaBe TEX WJIM WHBIX COOPYKEHHH, a CIeJ0BATEIbHO, CTOU-
MOCTh U CTPOUTEIHCTBA, M IKCILTYaTallHH.
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2. IlpakTHueckn Bce HCIOJB3yeMbIe ISl IeJied BOJOCHAOKEHUS
MPUPOIHBIC HCTOYHUKH BOJBI MOTYT OBITh OTHECEHBI K IBYM OCHOBHBIM
TpyIIam:

a) MOBEPXHOCTHbIE UCTOYHUKHM — PeKH (B €CTECTBEHHOM COCTOS-
HUY WIN 3apeTyJIMPOBaHHBIC) U 03€pa;

0) moa3eMHbIe HCTOYHMKHM — TPYHTOBLIE U apTE3MAaHCKHE BOIBI U
POIHUKH.

3. [loBepXHOCTHBIE HCTOYHUKHU XapaKTEPU3YIOTCS 3HAYUTEIBHBIMU
KoJIe0aHMsIMHM KauyecTBa BOJbI M KOJMYESCTBA 3arPSA3HEHHUI B OTAEIbHBIC
nepuoabl roaa. KauecTBo BOAbI pek U 03ep B OOJIBIION CTEEHH 3aBUCUT
OT MHTECHCUBHOCTH BBINAJACHUS aTMOC(HEPHBIX OCAJKOB, TasHUs CHETOB,
a TaKKe OT 3arps3HCHUS e¢ MOBEPXHOCTHBIMU CTOKAMH M CTOUHBIMH BO-
JlaMH TOPOJIOB M IIPOMBILIUIEHHBIX MPEANPUSATHIH.

XapakTepHbIMUA Ka4eCTBAMU PEYHOI BOJBI SBISIOTCS OTHOCHUTEIHHO
Oounbliias MyTHOCTh (0COOCHHO B MEPUO] MABOJIKOB), BBICOKOE COJEPIKa-
HUE OPraHUYECKHX BEIIECTB, OaKTEpUi, IIBETHOCTh. Hapsaay ¢ aTuM ped-
Has BOJA XapaKTEPHU3YyeTCsl OOBIYHO OTHOCHTEIBHO MAJIbIM COJCPKAHH-
€M MUHEpAJIbHBIX COJICH M OTHOCUTEIBHO HEOOJBIION IKECTKOCTHIO
(ocoOeHHO B TIEpHO]T TABOIKOB).

Bona o3ep 00BIYHO OTJIMYACTCS MaJIbIM COJCPKAHHUEM B3BEIICHHBIX
BEIIECTB (T. €. MAJIOM MyTHOCTBIO WJIH, MHAYE, OOJIBIIION MTPO3PAYHOCTHIO),
KpOMe MPUOPEKHOM 30HBI, TJIe¢ MyTHOCTh BOJIbI YBEITHYMBACTCS B PE3YJIIb-
Tare BoyHeHHUs. CTeleHb MUHEPATH3aUH 03¢PHOU BOJIBI PA3IIMYHA.

4. ToazeMHbIe BOABI, KaK MPABUIIO, HE COICPIKAT B3BEILICHHBIX Be-
miecTB (T. €. BeCbMa IPO3payHbl) U OOBIYHO OECIIBETHBI.

ApTe3HaHCKHe BOJABI, MEPCKPBITHIC CBEPXY BOJOHEIPOHUIIAEMBIMU
MOPOIaMH, 3AIHUIICHbI OT MOCTYIICHHUS MPOHUKAIOIIMX C IOBEPXHOCTH
3eMJIM 3arpsi3HEHHBIX CTOKOB M IMOTOMY OO0JIa[Ial0T BBICOKUMH CaHUTAp-
HBIMH KadecTBaMU. TaKMMHM K€ KauyecTBaMH 4acTO 00JIa/JialoT U POAHH-
KOBBIE BOJbI.

Hapsiy ¢ 3TUMH TIOJIOXXKUTEIBHBIMH Ka4eCTBAMH TOJI3EMHBIC BOJIBI Ya-
CTO CWJIbHO MUHEPaIM30BaHbL. B 3aBHCUMOCTH OT XapakTepa pacTBOPEH-
HBIX B HUX COJICH OHHM MOTYT OOJaiaTh TEMU WM UHBIMH OTPHUIIATEIEHBIMU
cBoMcTBaMH (TIOBBIIICHHAS YKECTKOCTh, HAJIMYKE HEMPHATHOIO IMPUBKYCa,
COJICpPKaHUE BEIIIECTB, BPEIHO BIIMSIOIINX Ha OPraHU3M YEIOBEKa).

5. OxoHYATeNbHBIN BBIOOP UCTOYHHKA BOAOCHAOKEHHUS NIl TAHHOTO
00beKTa MPOU3BOIUTCS B 3aBUCUMOCTH HE TOJBKO OT KayeCcTBa BOBI B
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HEM, HO TaKXK€ OT €ro MOIIHOCTH, YIaJCHHOCTH OT 00bEKTa, CTOUMOCTHU
MTOaY1 ¥ OYHUCTKH BOIBIL.

6. [ BomocHaO)KeHMsI HACEIEHHBIX MECT HAauOOJee IOIXOISIIAM
WCTOYHHUKOM SIBIIIIOTCS IOJI3eMHbIE (OCOOEHHO apTe3MaHCKHE U POJHH-
KOBBI€) BOJIBI, €CJI OHU HE CUIIBHO MUHEPAIN30BaHBI.

7. Jlns KpymHBIX HacEIEHHBIX MECT IOA3EMHBIX MCTOYHHUKOB YacTO
OKa3bIBae€TCsS HEIAOCTATOYHO. B 3THUX clydasx, HECMOTps Ha OTpHIla-
TEJbHBIC KaUueCTBa MOBEPXHOCTHBIX BOJ, IPUXOIUTCS UCIOJIb30BATh UX,
MIPOU3BOSI COOTBETCTBYIOIIYIO OUHCTKY.

8. BoxocHaOeHre OOJBIIMHCTBA MaJbIX M CPEIHUX HACEICHHBIX
MECT OCHOBaHO Ha HCIIOJIb30BAaHUH MOJ3EMHBIX UCTOUYHUKOB. [1Jisg BOJO-
cHaOeHUsI OOJBIMMHCTBA KPYIHBIX TOPOJIOB MPHUXOIUTCS MOIHOCTHIO
WM B 3HAYUTETHLHOW CTEIICHH IOJH30BaThCS MOBEPXHOCTHBIMH BOJAAMH
(c cooTBeTCTBYIOIIEH UX OYHUCTKOI).

[ SPEAKING PRACTICE ]

34. Get ready to speak about natural sources of water and their
use for water supply purposes.

[ VOCABULARY WORK J

35. Read the following international words and guess their mean-
ing. Mind the stressed syllables. Prove that these words are interna-
tional ones.

Model: utilization [,ju:tilar’ze1f(o)n] ucrnonbp3oBanue, MOJIb30BAHUE,
ynotpeOIieHue; yTHIH3anus

billion [ bilion] permanent ["p3:m(a)nont]|
biosphere ["barssfis] pesticide [“pestisaid]
cholera ["kol(a)r9] phosphate [ fosfert]
constant ["konstont] plane [plemn]
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diarrhea [,dar r19]
drained [dreind]
ecosystem [,i:kou’sistom]|
extensively [1k’sten(t)sivli], [ek-]
herbicide ["hs:brsaid]
kilometer [k1’lomits]
malaria [ma’13ar19]
maximum [ meaksimam]
(pl. maxima ['maksims])
mercury ['m3:kjuri]
nitrate ["nartrert]

nuclear ["nju:klio]

pore [po:]

progressive [pra’gresiv]
recreational [, rekr1’e1f(o)n(o)l]
region ['ri:f(o)n]

situation [,sitfu’e1f(o)n]
summarize ["sam(o)raiz]
thermal ["63:m()1]
thermoelectric [,03:mour’lektrik]
top [top]

trend [trend]

typhoid [ tarfoid]

36. Translate the following words and phrases and memorize them.

Nouns and noun phrases
(non-)renewable resource
algal bloom
availability
depth
desalinization
deterioration
disease
drinking water supply
estuary
fertilizer
herbicide
overfertilization
overuse

Verbs and verbal phrases
to be filled with
to disappear
to disrupt
to fill with
to give rise to
to increase

pesticide
recharge

release

river flow
salinity

seepage
snowfield

water distribution
water resources
water reuse
water table
water utilization

to recover

to remain

to replace

to store

to trickle down
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Adjectives

dry
freshwater
glacial
improper
inaccessible

Adverbs

continually
currently
evenly
permanently

Prepositions

due to

Conjunctions

although while

nonpolluting
uneven

unfit (for)
untreated

primarily
roughly
steadily

| regardless of

| while

37. Match the English and Russian equivalents.

©oOoNoUk~wWNE

bottom water

evenly distributed
ever-widening

flood prevention
ground water recharge
groundwater plane
hydropower plant

ice sheet

it is unlikely that ...
maximum capacity

. nuclear power plant
. overlying rock

. pore space

. shallow groundwater

soil moisture

. thermoelectric power
. to render smth. unfit for

a. aToMHas snekrpocTanuusa, ADC

b. BnaxHocThL T'pyHTa, IOYBCHHAA
Bj1ara
C. BOJBI, 3aJiCraroliie B BEPXHHUX

CJIOSIX TTOYBBI
d. ruaposnexrpocranims, [DC

€. JioHHas [rryOuHHAas | Boja

f. JIeAHWKOBBIN HIUT

g. MakCUMalbHas MOIIHOCTE [mpo-
H3BOIUTEIBHOCTD |

h. MamoBeposTHO, YTO ...

I. TOKPBIBAIOINAS MTOPOJIA

J. TIOTIOJIHEHHE 3aIacoB MOI3EMHBIX
BOJ

k. mopoBoe mpoCTpaHCTBO (8 nouse);
00BEM TIOp

|. TOCTOSHHO paCIIUPATOIIHICS

M. TPOTHBOIABOIOYHBIC MEPOIPHUATHSI
N. paBHOMEPHO pacrpeneEHHbIH

0. cIeNaTh YmMo-j. HEIPUTOJHBIM JIJIs
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p. TEpMOIJEKTPOABWKYIAS  CHIIA,
TEPMO3/C
J. YpOBEHb HOA3EMHBIX BOJ

38. Match the terms and their definitions.

ecosystem, lake, lead, ocean, recharge, reservoir, river, snowfield,
water table

a. a biological community of interacting organisms and their physi-
cal environment

b. a heavy, bluish-gray, soft, ductile metal, the chemical element of
atomic number 82 (Symbol: Pb). It has been used in roofing, plumbing,
ammunition, etc.

c. alarge body of water surrounded by land

d. alarge natural or artificial lake used as a source of water supply

e. a large natural stream of water flowing in a channel to the sea,
a lake, or another such stream

f. a permanent layer of ice covering an extensive tract of land, esp.
a polar region

g. a very large expanse of sea, in particular, each of the main areas
into which the sea is divided geographically

h. the level below which the ground is saturated with water

i. the replenishment of an aquifer by the absorption of water

39. Translate the following phrases and sentences into Russian
paying attention to the underlined words that can be verbs, nouns or
adjectives without changing their form and adding suffixes.

1. the problem concerns us all; the new techniques raise some safety
concerns; to give cause for concern; to express concern about a water
shortage; the concern of the urban community

2. to drain marshes; to drain the swimming pool; to drain the tank of
all water; the land was drained and the boggy ground reclaimed; it is im-
possible to pass there until the water drains; the river drains into the Pa-
cific; springs and rivers that drain into lakes carry dissolved nitrates and
phosphates; the water slowly drained down through the porous soil; to
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block/clog a drain; to clean out/clear/unblock/unclog a drain; to lay
drains in a new house

3. to flow from/out of; to flow (in)to; to flow from smth. to smth.; the
river flows from east to west; water flowed from the pipe; rivers flow
into the sea; to regulate the water flow; the flow of water into the pond

4. maximum utilization; annual maximum

5. to overuse water resources; overuse of natural resources; water
supplies are under increasing threat from overuse and pollution

6. the rate at which the aquifer recharges naturally; recharge of an
aquifer is the replenishment of the aquifer by the absorption of water

7. to release water from the drain; release of stored water; release of
impounded water

8. to evaluate/measure results; to achieve results; measurement re-
sult; results of test; as a result of; to result in; to result from

9. water reuse; waste reuse; public pressure to reuse paper

10. water table rise; pressure rise; the water often rises above the nor-
mal level

11. to store water in cisterns; to store up water; water stores

Now fill in the table with Russian equivalents to the words from
the sentences above.

concern, drain, flow, overuse, recharge, release, result, reuse, rise,

store
NOUN VERB ADJECTIVE
maximum MaKCHUMYM; MakK- --- MaKCHMAaJIbHBIN,
CHUMAaJIbHOE 3Ha- HanOOJIBIIIHH,
YeHHE; BhICIIAS MpeaeIbHBIMI
CTCIICHD
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[ READING PRACTICE ]

40. Read the text using a dictionary.

Text C Natural Water Resources
and Their Use for Water Supply Purposes

Part 1. The Earth’s Water Supply and Its Natural Distribution

A water resource is any natural waters that occur on the Earth, re-
gardless of their state (i.e., vapour, liquid, or solid) and that are of poten-
tial use to humans. Of these, the resources most available for use are the
waters of the oceans, rivers, and lakes; other available water resources
include groundwater and deep subsurface waters and glaciers and per-
manent snowfields.

Water is stored on the Earth’s surface in a number of places called
reservoirs.

Oceans. By far the largest reservoir is the ocean, which contains 96%
of the Earth’s water and occupies more than two-thirds of the Earth’s
surface. Ocean water, ‘being saline, is not generally available for human
consumption, although it can be used for some purposes, mainly thermo-
electric power.

Glaciers. Fresh water makes up only about 4% of the Earth’s water.
The largest freshwater reservoir is glacial ice, at 3%. Most of this ice
(about 85%) occurs as continental glaciers in Antarctica and less than
10% in the Greenland ice sheet. Alpine or mountain glaciers which occur
in mountain valleys on the continents contain a small part of the total ice.

Ground water. The largest reservoir of available fresh water is
groundwater (1.05% of total water) which is stored in the pores and
spaces in rocks, sand, gravel, and soil under the Earth’s surface. The top
plane of the ground water is referred to as the water table, below which
all the spaces are filled with water. About half of the ground water oc-
curs quite near the Earth’s surface and this is an important source of wa-
ter for human consumption. Although shallow ground water is continual-
ly being refilled by precipitation %trickling down to the water table,
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the rate of recharge is very slow and often takes hundreds or thousands
of years. This makes many ground-water aquifers a nonrenewable re-
source. The rest of the ground water, while at greater depths, does not
occur much deeper than a few kilometers, where the pressure of the
%overlying rock becomes so great that pore space disappears. Deep
groundwater is harder to recover and is more likely to be saline.
A smaller amount of water occurs in the soil above the water table,
where both air and water fill the pore spaces; this water is referred to as
soil moisture and is tightly held in the pores.

Lakes, rivers, and other reservoirs. Fresh-water lakes and rivers on
the Earth’s surface contain only 0.01% of the Earth’s water. This water
is generally available for human consumption. There is also an even
smaller reservoir of water in the atmosphere (0.001%), where the water
occurs as water vapour gas. The smallest reservoir of water occurs in the
biosphere, within plants and animals (0.0006%). To summarize, the main
fresh-water resources available for humans on the Earth’s surface are
ground water and lake and river water, which together only constitute
about 1.1% of the Earth’s total water.

Hydrologic cycle. Water does not permanently remain in any one res-
ervoir on the Earth but is continually in motion through the hydrologic,
or water cycle.

The total amount of water on the Earth’s surface in the various reser-
voirs remains roughly constant over time. The general belief is that the
amount of water on or near the Earth’s surface has not changed greatly
since 3.8 billion years ago.

Part 2. Worldwide Water Use and Water Usage Problems

Although water is a renewable resource which is continually being
replaced by precipitation it is not evenly distributed and is scarce in
many areas. The distribution of both surface and ground water resources
is uneven on the Earth. Groundwater is of special importance for
“drinking water supply throughout the world, every region having differ-
ent groundwater resources.

Human use of natural waters, particularly of freshwater resources, has
increased steadily over the centuries. It is unlikely that this trend will
change given the continued growth of population and the *ever-widening
utilization of water for agricultural, industrial, and recreational purposes.
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This situation has given rise to ®growing concern over the availability of
adequate water supplies to accommodate the future needs of society.
Surface water resources are already being used to their maximum capaci-
ty in various regions of the world.

Quantity of water is not the only concern. Overuse has resulted in
the progressive deterioration of water quality. Seepage of mineral ferti-
lizers (phosphates and nitrates), pesticides, and herbicides into surface
and subsurface waters has not only rendered them unfit for human con-
sumption but also disrupted aquatic ecosystems. Lakes and rivers also
have been contaminated by the improper disposal of sewage, the dis-
charge of untreated industrial wastes, and the release of heated
wastewater from nuclear power plants and other industrial facilities,
which results in thermal pollution and its attendant problems.

The result of the uneven distribution of precipitation and world’s riv-
ers is that many areas do not have adequate water resources. In total,
about 20% of world river flow (the remote northern rivers of North
America and Eurasia, as well as large parts of the flow of the Amazon
and Congo rivers) is geographically inaccessible to populated areas and
thus not available for human use. Rivers in other dry parts of the world,
such as the Nile in Egypt, have had their flow greatly reduced due to
dams and irrigation. At times, the Nile is reduced to zero flow. Freshwa-
ter lakes only make up 0.009% of the world’s water by volume, but they
are important water resources. There are several very large saline lakes.
In fact, the world’s largest lake, the Caspian Sea at the border between
Asia and Europe, is saline. It was named a “sea” because of its salinity.
The Aral Sea is another large saline lake, although it has been shrunk
extensively by the use of its water for irrigation.

The uses of water worldwide are 70% for agriculture, 10% for do-
mestic purposes such as drinking water, and 20% for industry (more than
half of which is used for hydropower). Countries that have scarce water
include a number in the belt of low precipitation such as the northern tier
of Africa (Mauritania, Algeria, Morocco, Libya, Niger, and Egypt) and
the Middle East (Saudi Arabia, Palestine, Syria, and Jordan). Worldwide
there are 500 million people in countries with scarce water.

Water for human consumption is unsafe in many places, particularly
in the “developing countries. It is estimated that as much as 80% of dis-
eases in developing countries are water-related, and 1.7 million people,
often children, die from these diseases mainly in Africa and south-east
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Asia. Typical diseases are diarrhea, cholera, typhoid, and malaria. The
main problem is that unsafe disposal of human and animal waste con-
taminates water for domestic use and irrigation.

More than 50% of the water used by industry (20% of the total) is used
for hydropower plants. These plants provide one-fifth of the world’s elec-
tricity. Hydropower is relatively clean and ®nonpolluting and is renewable.
Dams used for hydropower generation also store water resources for agri-
cultural irrigation, flood prevention, and domestic use. Industrial uses of
water can lead to pollution of rivers and aquifers by heavy metals (such as
mercury and lead) and persistent organic pollutants.

Agriculture uses 70% of water worldwide, primarily for irrigation.
About 65% of irrigation water is “consumed” in distribution and applica-
tion and by crops and not available for reuse. Irrigation can be wasteful
of water and can lead to salt buildup in soils if the soil is poorly drained.
Agricultural and lawn runoff often cause over-fertilization of water from
nitrate and phosphate, causing algal blooms and loss of oxygen in bot-
tom water of rivers, lakes, and estuaries. There have also been problems
with agricultural pesticides °polluting ground and surface water.

Desalinization of saltwater currently supplies only about 0.1% of
fresh water. It is expensive since it requires a lot of energy. Thus, it is
used primarily for drinking water in water-poor areas.

[ COMPREHENSION CHECK ]

41. Decide whether the following statements are true (T) or false
(F) according to the text. Correct the false statements.

1. A water resource is any natural waters that occur on the Earth in
liquid state and that are of potential use to humans.

2. The resources most available for use are groundwater and deep
subsurface waters and glaciers and permanent snowfields.

3. Reservoirs are places where water is stored on or under the Earth’s
surface.

4. The largest saline water reservoir is the ocean.

5. Freshwater reservoirs include glaciers, rivers, lakes, and ground-
water.
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6. Deep groundwater is more likely to be saline.

7. The largest reservoir of water occurs in the biosphere, within
plants and animals.

8. The total amount of water on the Earth’s surface in the various
reservoirs remains approximately constant over time.

9. Although water is a renewable resource which is continually being
replaced by precipitation it is distributed unevenly and is scarce in many
areas.

10. It is likely that human use of natural waters, particularly of fresh-
water resources, will decrease steadily.

11. Surface water resources are being used to their minimum capacity
in most regions of the world.

12. Both quality and quantity of water are of concern.

13. About 20% of world river flow is not available for human use.

14. The world’s largest lake, the Caspian Sea, is named a “sea” be-
cause of its salinity.

15. The worldwide water uses are 70% for agriculture, 10% for do-
mestic purposes such as drinking water, and 20% for industry.

16. It is estimated that as much as 80% of diseases in developed coun-
tries are water-related.

17. Though desalinization of saltwater is expensive since it requires a
lot of energy, it is used primarily for drinking water in water-poor areas.

42. Answer the following questions to Part 1 of the text.

What is a water resource?
What is a reservoir?
How much Earth’s water does the ocean contain?
Is ocean water generally available for human consumption?
Fresh water makes up about 96% of the Earth’s water, doesn’t it?
Where does glacial ice occur?
What is groundwater?
What is the water table?
. What is the difference between shallow and deep groundwater?
10. What is soil moisture?
11. Is the water of lakes, rivers and other fresh-water reservoirs avail-
able for human consumption?

©CoOoNOR~wWNE
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12. Are there reservoirs of freshwater water in the atmosphere and the
biosphere?

13. Through what process doesn’t water on the Earth remain perma-
nently in any one reservoir?

43. Find key words and phrases which best express the general
meaning of each paragraph.

44. What parts of the text can you define? Do they correspond to
the paragraph? Entitle each part.

1.

2.

3.

45. Write a summary of the text.

LANGUAGE FOCUS ]

46. Match the synonyms.
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1. billion a. arid

2. desalinization b. called

3. dry c. constant/continual
4. mainly d. desalination

5. moisture e. distant/far

6. named f. global/world

7. permanent g. humidity/dampness
8. remote h. leakage

9. saline water i. milliard

10. seepage j. primarily

11. subsurface k. salt water

12. todrain I. to dewater

13. tostore m. to keep

14. utilization n. underground/subterranean
15. world-wide 0. use



47. Match the antonyms.

below

deep

dry

even
expensive
likely
maximum
nonpolluting
non-renewable
overuse

. permanent

proper
top
unevenly

above
bottom
cheap
evenly
improper
minimum
polluting
renewable
shallow
temporary
underuse
uneven
unlikely
wet

s3—FT o Se@heao o

48. Form the nouns from the following verbs.

to access = to deteriorate =»
to accommodate = to dispose =

to apply 2 to disrupt =

to avail = to distribute =»
to constitute =» to drain =

to consume =» to estimate =»
to desalinate = to fertilize =>»
to desalinize =>» to lead =

to moisten =
to precipitate =»
to recover =

to refer =

to renew =>»

to require =

to utilize =

to waste =»

49. Choose the right translation of the words underlined in the
text, paying attention to the meaning of the suffix -ing.

1

being

a. SBISACH

b. cymectBytommii
C. CyILIECTBOBaHHUE

Soverlying

a. TIOKpBIBAIOIIUI

b. moxpwiBas

C. MOKPBIBAIOLIHICS

“trickling

a. TpOCavYHMBasCh

b. mpocaumBarommiics

C. npocadyruBaHUC
4

drinking
a. NUTHEBOH
b. mutee

C. IINTHEBOI'O Ha3HAYCHUSI
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6

>ever-widening rowin

a. TOCTOSIHHO PaCIIUPSIACh a. pactynmi

b. mocrosHHO pacuupsis b. pocr

C. TIOCTOSIHHO PaCIIMPSIOIIMIACS C. CrmocoOCTBYIOIINI POCTY

"developing ®nonpolluting

a. pa3BUTHIN a. He3arpA3HAIUIUN

b. pasBuBaromuiics b. sammra or 3arps3HeHus

C. pa3paboTka C. He 3arps3Hssl OKpYy>Karolen
cpensl

50. Choose the correct word.
Water: a Renewable or Nonrenewable Resource?

Water may be considered an inexhaustible resource because the total
supply of water in the biosphere is not affected/effected by human activi-
ties. Water is not destroyed by human uses, although/despite it may be
held for a time in combination with other chemicals. To be useless/useful,
however, water must be in a particular place and of a certain quality, and
so0 it must be regarded as a renewable, and often scarce, resource, with wa-
ter recycling times that dependent/depend on its location and use.

Water that falls from the atmosphere/biosphere as various types of
precipitation and than/then runs off the land surface to form streams and
rivers that eventually reach the ocean generally operates on a one-year-
renewable cycle known as the hydrologic/hydraulic cycle. From the
ocean the water is evaporated by solar energy and returned to the atmos-
phere, from which it again falls as/like rain or some other form of pre-
cipitation. In certain locations, however, water has a much long-
er/longest cycling time; after entering the ground from rainfall, it may
percolate slowly through/though underground channels/canals until it
reaches underground reservoirs. In certain arid regions the total water
supply may be underground water that accumulated during past ages,
when the climate of the region was less/more humid. Since/science that
time there may have been little or no addition to this supply because of
the existing/exciting climatic conditions. Because its cycling time may
be extremely long and dependent upon/from the frequency with which
wet and dry climates alternate in a particular region, such a water re-
source can/should be virtually nonrenewable.
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51. Read the text and answer the following questions in written form.

Water Resources in Europe

The mountainous and upland areas of Europe collect great quantities
of surface water which supply the rivers and lakes. In the Mediterranean
lands, surface water is minimal in summer, with the exception of Alpine
rivers, lakes, and springs, and the Apennine zone of Italy. In the east,
surface water is relatively abundant in Belarus and central and northern
Russia, but it decreases to the south; dams on the Volga and Dnieper
(Dnepr), however, have created enormous reservoirs. There are large
artesian and ground water basins in Belarus and the Baltic countries.

The increasing water requirements of thermal power stations, industry
and domestic needs make the little-populated and little-industrialized
European highlands, which offer surplus water, vital to the lowlands.
The pollution of water by effluents from urban areas, oil refineries and
chemical and metallurgical plants presents serious problems in, for ex-
ample, the Rhine and the Ruhr regions, and Lakes Geneva. In reaction to
water shortages, for example, in the Thames, water is recycled many
times, a practice that improves river water quality.

Europe is relatively well supplied with water, for the water table is
normally not far below the surface in the lowlands, and wells and springs
are widely available there; groundwater supplies that are held particular-
ly in porous rocks are sporadically utilized through the process of pump-
ing. A growing trend is to artificially integrate surface and underground
water; nearly half of Sweden's urban water requirements are thus sup-
plied. High capital costs, rather than an actual lack of water, leave some
areas of the continent (in particular, southwestern Russia near the Caspi-
an Sea and parts of interior Spain and Turkey) in an arid state.

The needs of the major European cities and of the industrial regions
involve continuing efforts to collect enough water by impounding sur-
face water, by pumping groundwater, and by encouraging the economy,
reuse, and reclamation of water.

1. Where are the areas of abundance and shortage of water in Europe?

2. What are some of the water-related problems in Europe?

3. What natural sources of water are mainly used in Europe?

4. How is the problem of collecting enough water solved in Europe-
an countries?
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52. Translate the following sentences into English using the vo-
cabulary of the text.

1. Boanble pecypchbl — 3TO IPUTOIHBIE ISl HCIOIB30BAHUS B XO35IH-
CTBE BOJBI PEK, 03€p, KAHAIOB, BOJAOXPAHIIUII, MOPEH U OKEaHOB, IO/-
3eMHBIE BOJBI, TIOYBEHHAS BIIara, Boja (JIbJBI) JIETHUKOB M CHEXHOTO
MOKPOBA.

2. Jlepnuku (TeTYEpHI) — 3TO ABMXKYIIMECS €CTECTBEHHBIE CKOILIE-
HUS JIba aTMOC(HEPHOTO MPOUCXOXKICHUS Ha 3eMHOW TIOBEPXHOCTH; KO-
TOpBIe 00pa3yIOTCs B T€X paifloHax, rie TBEPIBIX aTMOC(HEPHBIX 0CAJKOB
oTiaraercs 0OJIbllle, YeM UCTIAPSETCS.

3. I'pyHTOBBIC BOMBI — 3TO MOJA3EMHEIE BOBI IIEPBOTO OT IMOBEPXHO-
CTH 3eMJIH MTOCTOSTHHOTO BOJIOHOCHOTO TOPU30HTA, KOTOPBIE 00pa3yroTcs
TJIaBHBIM 00pa3oM 3a c4éT MHpmIbTpauu (mpocauyuBaHus) aTMochep-
HBIX OCaJIKOB U BOJ peK, 03&p, BOJOXPAHWIHII, OPOCUTEILHBIX KaHAJIOB.
MectaMu 3amachl TPYHTOBBIX BOJ MTOTIOTHAIOTCS BOCXOISIINMH BOJaMHU
Oormee TIMyOOKHX TOPHW3OHTOB (HAIpHUMEp, BOJAMH apTE3MAHCKUX Oac-
CEHHOB).

4. I'pyHTOBBIC BOJABI Oaroaapst OTHOCUTEIBHO JIETKOH AOCTYITHOCTH
UMEIOT OOJIbIIIOE 3HAYCHHUE JIISl HAIIMOHAIBHOW DKOHOMHKH KaK WCTOY-
HUKH BOJOCHA0KEHHS MPOMBIIUICHHBIX MPEANPHUITHH, TOPOAOB, MOCEN-
KOB, HACEJICHHBIX ITyHKTOB B CEJIbCKOW MECTHOCTH U T. JI.

5. Kpyroeopor Bozasl Ha 3emiie (B1arood0opoT) - HEMpephIBHOE Tepe-
MeleHne BoAsl Ha 3emiie (B €€ atMocdepe, ruapochepe U 3eMHOH KO-
pe), COCTOSIIMI U3 HCIapeHHs, IepeHoca BOJISHOro mapa B arMocdepe,
KOH/ICHCAITUH T1apa, BBIMAJIEHHUs] OCaJIKOB W CTOKAa.. Pa3nmuuaroT maibiid
KpyTroBOpOT: MOope (okeaH) — atMocdepa — Mope (okeaH) u OONBIIOH
KpYrOBOPOT: OKeaH — arMocepa — cyiia — OKeaH.

114



[ SPEAKING PRACTICE }

53. Get ready to speak about natural water resources and their
use for water supply purposes.

[ VOCABULARY WORK ]

54. Read the following international words and guess their mean-
ing. Mind the stressed syllables. Prove that these words are interna-
tional ones.

Model: crisis ['kraists] (pl. crises ['kraisi:z]) kpu3uc; KpuTHYECKast
CHUTYaIHsl; KPUTHICCKUI MOMEHT, PEIIUTEIIbHBI MOMEHT, TIEPEIOM

chief [tfi:f] ignore [1g”"na:]
conflict 1. n ["konflikt]; million ['miljen]
2.V [kon flikt] observation [,obzo"verf(o)n]
consensus [kon’sensas] quarter ["kwa:ts]
conservation [, konsa’verf(o)n] remark [r1’ma:k]
economically [,i:ko"nomik(s)li] reserve [r1'z3:v]
economist [1"konamist] shock [fok]
erosion [1'rou3(a)n] stability [sto"biloti]
extreme [1ks trixm |, [ek-] strategy [ straetodzi]
formation [fo:"'me1f(a)n]
global ['gloub(s)]]
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55. Translate the following words and phrases and memorize them.

Nouns and noun phrases

benefit

diamond
environmentalist
flush

to cost

to lack

to look for
to matter

conscious (of)
sensible

Adverbs
approximately
considerably
economically
fiercely
however

Prepositions

| according to

jeopardy
practice

threat

water shortage

Verbs and verbal phrases

to pour
to save
to threaten

Adjectives / Participles

shared

immediately
moreover
rapidly
undoubtedly
unfortunately

like

56. Match the English and Russian equivalents.

1. energy conserva-
tion

2. no longer

3. oil crisis

4. to putin jeopardy

5. water conservation
6. World Health Or-

ganization (WHO)

a. Bcemupnas opraHu3anus 3apaBOOXpaHe-
Husi, BO3 (cneyuanusuposannoe yupeoicoenue
OOH, cmassawee yenvio docmudiceHue ecemu
Hapooamu boaee 8bICOKO20 YPOBHS 300POBLSL,
cozdano 6 1948 2.)

b. medTsHOM KpH3HC

C. COXpaHCHHE BOJBI; HAKOIUICHHE BOJIBL;
OXpaHa BOJHBIX PECYPCOB

d. coxpaHeHHe SHEPrHH; PAIlMOHAIBHOE HC-
MOJIb30BAaHKUE SHEPTHU; SIKOHOMHUSI SHEPTHUH

€. CTaBHUTH MO YTPO3Y, MOJBEPraTh OMACHOCTH
f. yxe He, OoubIe He
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57. Match the terms and their definitions.

consensus, crisis, economically, jeopardy, lack, save, sensible,
shortage

a. a state or situation in which something needed cannot be obtained
in sufficient amounts

b. atime of intense difficulty, trouble, or danger

c. an agency of the United Nations, established in 1948 to promote
health and control communicable diseases

d. be without or deficient in

e. chosen in accordance with wisdom or prudence; likely to be of
benefit

f. danger of loss, harm, or failure

g. general agreement

h. in a way that involves careful use of money or resources

i. keep safe or rescue (smb. or smth.) from harm or danger

58. Make sure you know the words and word combinations from
the box and insert them into the sentences.

| providing, urban, dense, maintaining, sanitation, groundwater, quality |

Where the Water Goes

What exactly constitutes a water crisis varies greatly, according to
type of environment: rural or community, developing or indus-
trial nation.

In rural areas, the conflict is one of agricultural overuse, con-
tamination, and, in some parts of the world, lack of infrastructure and

In urban areas, the crisis is primarily one of insufficient water to sup-
port the population.

In developing nations, the primary concern is simply water to
people, while water quality may take a backseat.

In industrial nations, where the infrastructure for providing drinking
water to the majority of the population is already in place, the concern
turns to the level of service and the of the water supply.
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[ READING PRACTICE }

59. Read the text using a dictionary.

TextD The Threat of a Worldwide Water
Shortage

“High quality water is more than the dream of the conservationists,
more than a political slogan;

high quality water, in the right quantity at the right place at the right
time,

is essential to health, recreation, and economic growth.”

EDMUND S. MUSKIE, U.S. Senator, speech, 1 March 1966

"Water, which is essential for life, costs nothing. On the other hand,
diamonds, which are essential for nothing, cost a lot.” Unfortunately, the
world has changed considerably since an eighteenth century economist
made this remark. What was true over two hundred years ago is certainly
no longer true now. In a number of countries

people pay as much for water in their

homes as they do for electricity.
What is still true, however, is the re-
mark made by Benjamin Franklin at the
same time as the previous observation was
made. “When the well’s dry, we know the
worth of water,” he observed. Like health,
we ignore water when we have it — unless
there are floods, of course. Once there is a
threat to our water supply, however, water can
quickly become the only thing that matters. We know only too well that,
without water, there can be no life.

The situation is now becoming so bad that environmentalists feel it
may be necessary to shock the world into saving water in a similar way
to the shock caused by the oil crisis in the 1970s. At that time, the oil
crisis became such a serious threat to the lives of everyone in the devel-
oped countries that it made people conscious of the importance of saving
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oil and provided powerful encouragement for governments to look for
other forms of energy. The result undoubtedly was of major benefit to
energy conservation.

There is now no longer an unlimited supply of fresh water. If all the
earth’s water could be poured into a gallon jug, the fresh water which
would be available for everyone would amount to slightly more than one
tablespoon — less than half of one per cent of the total water in the jug.
About 97 percent of the planet’s water is seawater. Another 2 percent is
locked in icecaps and glaciers. There are also reserves of fresh water un-
der the earth’s surface but these are too deep for us to use economically.
Unfortunately, competition is growing fiercely for what little water is
available. It may be a matter of time before that competition becomes a
conflict. To make matters worse, the world's population is increasing so
rapidly that it is expected to grow in thirty years to approximately 8,000
million — an increase of 60%.
Moreover, in many developed
countries throughout the world,
flush lavatories and washing
machines mean the average
person now uses 300 liters of
water a day compared with 50
at the beginning of the century.

At the other extreme, ac-
cording to the World Health Or-
ganization, one quarter of the
world's present population still lacks safe drinking water and proper sani-
tation. Most live in the southern hemisphere, where supplies of fresh wa-
ter are put in jeopardy through dirty industrial practices, poor irrigation
and erosion It is estimated that diarrhea caused by polluted water will
kill 15 out of every 1,000 children born in developing countries before
they reach the age of five. Cases of cholera have risen to levels unheard
of in the past. Contamination is responsible for 80 percent of diseases
and 33 percent of deaths in these countries.

The social stability of the world is no longer threatened by global
wars, the Cold War, etc. However, the supply of water could soon be-
come the chief threat to such stability. There is already evidence of this
happening, especially in Africa. Recently the Egyptian government
threatened to destroy any dams built on the Nile if they considered the
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dams would affect their supply of fresh water. What is required immedi-
ately is an awareness of the true value of water and the formation of sen-
sible water conservation strategies. It is also of vital importance to have a
consensus on how best to use shared water resources for the benefit of all
the countries in the world as well as an examination of the best methods
of the distribution of the world’s water.

[ COMPREHENSION CHECK }

60. Complete the sentences according to the text.

1. Water, which is essential for life, ... . On the other hand, dia-
monds, which are essential for nothing, ... .

2. In a number of countries people pay as much for water in their
homes ... .

3. When the well’s dry, we know ... .

4. Once there is a threat to our water supply, however, ... .

5. Without water, there can be ... .

6. There is now no longer an unlimited supply of ... .

7. About 97 percent of the planet’s water is ... . Another 2 percent is
locked in ... .

8. To make matters worse, the world's population is increasing so
rapidly that ... .

9. Moreover, in many developed countries throughout the world,
flush lavatories and washing machines mean ... .

10. At the other extreme, one quarter of the world's present population
still lacks ... .

11. Most live in the southern hemisphere, where ... .

12. The supply of water could soon become ... .

13. What is required immediately is ... .

14. 1t is also of vital importance to have a consensus on ... .

61. Write a summary of the text.

[ LANGUAGE FOCUS }
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62. Translate the words and phrases printed in italics in the text.

1. on the other hand

a. C Apyroul CTOpOHbI
b. ¢ oxHol cTOpOHEI

C. Ha JApyroi CTopoHe
3. however
a
b
c
5

. HECMOTpS Ha 3TO
. OJHAKO/TeM He MEHee
. CIIEIOBATEILHO
to make matters worse
a. 11 TOro 4ToObI caenaTh
CUTYALHIO €IIIE XYyKe
b. i Toro 4ToOBI Kena cTanu
elme XyxKe
C. XyXKe TOro
immediately
cpasy
HETOCPEJICTBEHHO
He3aMeTUTETLHO

oo AN

unfortunately

K CYACThIO
K COXKAJICHUIO
HEyTaqHO
undoubtedly

HECOMHEHHBIN

COMHHTEIBHO

HECOMHEHHO/0eCCIIOpHO
moreover

KpOME TOTO

OJHAKO

BO3MOYKHO

OCTPOOT L ROTODN

63. Match 1-10 to a-j to form complete sentences.

1. We only appreciate the im-
portance of water...

2. The water crisis is now so
bad ...

3. The amount of fresh water
available for everyone now ...

4. About 97 percent is sea wa-
ter...

5. The fresh water below the
surface of the earth ...

6. The water shortage is made
more serious ...

7. Polluted water in developing
countries ...

8. There will

soon be keen

a ... for what little water is avail-
able.

b ... while another 2 percent is
ice.

¢ ... the social stability of the
world will be threatened.

d ... that the world must be
shocked into taking action.

e ... is responsible for large
numbers of deaths and illnesses.
f ... how to use and distribute the
world’s water.

g ... when we do not have any.

h ... is too deep to obtain at a
reasonable cost.
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competition ... i ... because the world’s popula-
9. Countries must reach an | tion isincreasing at a rapid rate.
lagreement on ... j ... is less than one percent of
10. If there is no such an agree- | the total water in the world.

ment...

64. Choose the right variant. Comment on your choice.

Water is essential for life. However, (like/as/such as) the air we
breathe, water is something that we often take for granted. It is (easy/
uneasy/easily) to take something for granted when it is always there. In
places rich with clean water resources, (these/there/their) are watered
lawns, clean cars and long showers. Comprehending the global need for
water (are/is/it is) difficult when wells are abundant and public water-
works are aptly funded — the tap turns and the water comes out. It is un-
imaginable to even think of walking great distances (everyday/every
day/per day) to throw a bucket into a swamp and call what comes out
drinking water.

The need is so vast that (some/any/no) single solution will work in
every case; therefore, there is room for various creative solutions. The
need (of/to/for) clean water will continue to grow (as/however/but) the
global population increases. In the developing world, wells are (enough/
too/such) expensive for impoverished villages to afford (because of/
because/due to) they require skilled workers and specialized heavy
equipment. To top it all off, subterranean water (is not/are not/is no)
always available, and surface water is generally not safe to (drink/
drinking/drank). (Another/ Other/Others) innovations are necessary,
and tremendous steps are being taken to bring water to (this/that/these)
communities.

65. Insert the appropriate word.

lack, protect, flush, misused, management, worse, increase, stress,
purposes, droughts, precious, ecosystems

1. The world is currently in a water crisis. A of water to meet
daily needs is a reality today for one in three people around the world.
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2. Globally, the problem is getting as cities and populations
grow, and the needs for water in agriculture, industry and house-
holds.

3. Water is an essential resource for life and good health. The WHO
urges everyone to be part of efforts to conserve and this re-
source.

4. Water conservation is the protection, development, and efficient

of water resources for beneficial

5. Regions throughout the world are experiencing water shortages,
due to both and overuse of water.

6. According to the Washington Post in 2005, "Just one of a
toilet in the West uses more water than most Africans have to perform an
entire day's washing, cleaning, cooking and drinking."

7. There is no resource more than water. There is also no re-
source that is , abused, misallocated, and misunderstood the way
water is.

8. Safe drinking water, healthy and intact natural , and a sta-
ble food supply are a few of the things at risk as our water supply is put
under greater and greater

[ READING PRACTICE ]

66. The following newspaper report contains much of the same
information as that in Text D. However, one additional important
problem has been included. Scan the text to find out what this prob-
lem is.

Possible Water Shortage

a Theworldneedsto| h “With no clear| 0 “Water is going to
be shocked into saving | consensus on how | be the dominant world
water, a United Nations | best to use shared wa- | issue into the next cen-
conference was told |ter resources for the |tury,” said Mr. Clive
yesterday. benefit of all states, | Wicks, a senior con-

b A disaster like the | that competition will | servationist at the
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oil crisis of the 1970s
would help to spur con-
servation in the face of
growing demand and
pollution problems, de-
legates were told.

c If not, conflict
would result as countries
fought for dwindling
supplies, the Internatio-
nal Conference on Wter
and the Environment
heard in Dublin.

d “The oil shock of
the early 1970s has had
a major impact on en-
ergy conservation,”
said Dr.

Ramachandran, di-
rector of the week-long
conference, “Perhaps
what is needed to
stimulate more sensi-
ble water conservation
strategies is an equiva-
lent water shock.”

e The Dublin sum-
mit, he said, had the
authority and the am-
munition to administer
that shock.

f He was addressing
delegates from 156
countries and members
of 24 U.N. organiza-
tions considering a
strategy for drinking
water.

124

become conflict.”

i One quarter of the
world’s  population
still lacks safe water
and sanitation, accord-
ing to the World
Health Organization.

J And the earth's
population is expected
to grow by 60 percent
within 30 years to
8,000 million,

k Most of the extra
mouths will be in the
southern  hemisphere
where supplies are
already jeopardized by
poor irrigation. dirty

industrial practices
and erosion,

| Dr. Hiroshi
Nakajima, Director

General of the WHO,
said cases of cholera
had risen to levels un-
heard of in modern
times.

m “Safe water and
sanitation are the
foundation for health,
and health is the foun-
dation for global de-
velopment.” he said.

n Fifteen out of
every 1,000 children
born in developing
countries will die be-
fore they reach the age

World Wide Fund for
Nature.

p “It is the supply of
water that threatens
the social stability of
the world. There is
already evidence.

The Egyptian gov-
ernment has said that it
will destroy any dams
built on the Nile which
affect their water sup-
ply.”

q In developing
countries, contamina-
tion is responsible for
80 percent of diseases
and 33 percent of
deaths. Concern over
nitrate and pesticide
pollution is growing in
Europe, especially as
large sums of money
are now being spent on
treating pesticide resi-
dues.

r  Throughout Eu-
rope, flush lavatories
and washing machines
mean the average per-
son now uses 70 gal-
lons of water a day
compared with 11 at
the turn of the century.

s The summit is
likely to call for clean-
er technology and cuts
in intensive farming to



g “There is now no
longer an unlimited
supply of fresh water,
and international com-
petition for it is grow-
ing. As demand grows,
the competition will
grow fiercer, more vio-
lent,” he said.

of five from diarrhea
caused by polluted
water.

[ COMPREHENSION CHECK }

reduce fertilizers and
pesticides.

67. Read the newspaper report once again and answer the follow-

ing questions.

1. What are the two chief reasons for the water crisis?

2. What could the result be if the crisis is ignored?

3. What conference did Dr. Ramachandran preside over?

4. How many people are without safe water and sanitation?

5. In what part of the world will most of the increase in the world’s

population occur?

6. What happens to 1.5 percent of children in developing countries?
7. Why may there be a demand to reduce intensive farming?
8. What evidence is there that serious water shortage has recently af-

fected health?

125



[ LANGUAGE FOCUS ]

68. Express in your own words the meaning of each of the follow-
ing sentences from the newspaper report. Write one sentence for
each.

1. A disaster like the oil crisis of the 1970s would help to spur conserva-
tion in the face of growing demand and pollution problems.

2. With no clear consensus on how best to use shared water resources for
the benefit of all states, that competition will become conflict.

3. The Dublin summit had the authority and the ammunition to adminis-
ter that shock.

4. Safe water and sanitation are the foundation for health.

5. Water is going to become the dominant issue into the next century.

6. The summit is likely to call for cleaner technology and cuts in inten-
sive farming.

69. Complete the following notes about the newspaper report by
answering the questions in parentheses.

1. U.N. Conference.
(What conference is being held, for whom and for what purpose?)

2. Need to shock world into saving water.
(What comparison is made?)

(What may happen between countries if there is not enough water?)
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3. Problem will be made worse.
(What about the world’s population?)

(What about the present situation in developing countries?)

4. Problem also made worse by developed countries.
(What about pollution there, etc.?)

5. Likely action to be taken.
(What three recommendations may be made by the Conference?)

70. Write the summary of the newspaper report, using the points
listed in Exercise 69, together with the notes you have made.

Global Water Crisis
Did you know that ...

v' Although a person can live
without food for more than a month,
he or she can only live without water
for approximately one week.

v" Worldwide, more than 884 mil-
lion people lack access to clean water.

v' More than a billion people in
the world are currently in need of safe drinking water and more than two
billion people lack adequate sanitation.

v Water-related diseases are the leading cause of death in the world,
taking the lives of 6,000 people a day.

v More than a million people die each year from preventable diseas-
es caused by contaminated water.

v" Every 15 seconds, a child dies from a preventable disease related
to unsafe water, inadequate sanitation and poor hygiene.

v 2 million children die each year due to a lack of clean water and
inadequate sanitation.
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v" 443 million school days are lost each year due to water-related ill-
nesses that keep children out of school and compromise their ability to
learn when they do attend.

v" When you flush the toilet, you are using the same water amount
that one person in a developing country uses all day to wash, clean, cook
and drink.

v" 40 billion hours are lost annually to hauling water, a chore primar-
ily undertaken by women and girls, in sub-Saharan Africa.

v In many areas of sub-Saharan Africa women and girls often walk
an average of five miles to the nearest water source every day. If a wom-
an only had to carry water for one hour a day, she could earn an addi-
tional US $100 a year.

v" The weight of the water container that women in Asia and Africa
carry on their heads is equivalent to the baggage weight allowed by air-
lines (20 kg/44 Ibs).

v It takes 630 gallons of water to produce one hamburger and 2,900
gallons of water go into producing a single pair of blue jeans!

[ LANGUAGE DEVELOPMENT ]

71. The following prefixes are concerned with water and with
earth. Read and translate them.

aqu- (water): aqueduct, aqualung, aquamarine, aquaplane, aquarium,
aquatic

hydr- (water): hydrant, hydraulic, hydroelectric, hydrofoil, hydroplane

mar- (sea): marina, marine, mariner, maritime, submarine

geo- (earth): geocentric, geography, geology, geometry, geophysics

terr- (earth): terra firma, terra incognita, terrace, terrain, terrestrial,
territorial, territory
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72. Using a dictionary to help you, complete each blank in the fol-
lowing sentences with the most appropriate word from the list above.

1. A long bridge carrying a road or railway is called a viaduct.
A long bridge carrying water is called an .
2. Swimming, skin-diving, sailing and water skiing are all
sports.
3. Electricity produced by the force of water is called
power.

4. brakes work by using compressed fluid to supply the
braking force.

5. The is very mountainous, making it difficult to build
roads.

6. Countries which had powerful navies were often referred to as
great powers.

7. refers to the study of the movements of parts of the Earth.

8. A fire is a water pipe in the street from which water
may be taken for public use in times of emergencies — for example, for
fighting fires or for distributing water during severe water shortages.

73. Using the information from Exercise 71, choose the best end-
ing for the following sentences.

An aquamarine jewel is ... .
. reddish-brown
. light yellow
. dark purple
. bluish-green
A hydrofoil can travel at high speed ... .
. through the air
over the water
by both land and sea
.onland
A marinais ... .
. a tank for keeping fresh fish
. an aircraft with two sets of wings
. an area of mountainous country
. a harbor for pleasure boats

TOWP»LoOm>»dNOgOm>E-
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Extra-terrestrial beings are creatures who ... .

. come from the sea

. live on other planets

. take the form of ghosts
. lead very lonely lives

“Terra firma” is a Latin phrase used to refer to ... .

. water as contrasted with land and air

fresh air as compared with polluted air
dry land as contrasted with air and water

. fresh water as compared with sea water

Geocentric refers to regarding ... .

. the Earth as the central point for measurements, etc.
. the sun as the center of the solar system
. the sea as forming the largest and most important part of the Earth

TOW»o2UuUOmWm»a00m> >

. the atmosphere as the most important of all subjects for study

74. The following idioms all contain the word "water.”

in deep water

in serious trouble, in difficulties

to hold water

to seem true or reasonable

to keep one's head above
water

to stay out of difficulties, keep out of
debt

(like) water off a duck’s
back

to have no effect on someone (used
about criticism, advice, warnings,
etc.)

to pour cold water on

to try to prevent or discourage by
criticizing and pointing out prob-
lems, etc.

water under the bridge

past events which cannot be changed
or influenced in any way

75. Complete each blank in the following sentences with the most
appropriate idiom from the list above. Make sure that you use the
correct form of the verb in the idiom.

1. Mrs. Ford was very enthusiastic about her plans to open a dress
shop until you began to ... it. Now she thinks that there will be too many

problems.
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2. The lecturer warned Vincent that he would fail if he continued to
miss lectures, but I’'m afraid his warning was ... . The trouble with Vin-
cent is that he will never listen to advice.

3. Be careful! You’ll get ... if you borrow money from people like
that. You’ll have to pay a huge amount of interest and they’ll keep on
threatening you if you don’t repay the loan at the time you’ve promised.

4. “How’s your new business?” “I’m managing quite well. At least.
I'm....”

5. “I wish I"d learned Japanese at school. I wish I hadn’t taken my
uncle’s advice."

“Stop thinking about the past and start to live in the present. That's all
... . Have you ever thought of taking private lessons in Japanese or even
of learning another language?"

6. What Mr. Jones has just said doesn't seem to ... . I can't see any-
thing unfair or deliberately misleading about it.

[ SPEAKING PRACTICE ]

76. Find additional information on the problem of water short-
age. Make a presentation.

77. Get ready to speak about the threat of a worldwide water
shortage.

[ FOLLOW-UP ACTIVITIES ]

78. Read the texts of UNIT 2 again and make notes under the fol-
lowing headings. Then use your notes to talk about Types of Water
Demands and The Threat of a Worldwide Water Shortage.

Water consumption and its types.

The main types of water use.

Natural water sources and their use for water supply purposes.
Natural water resources and their use for water supply purposes.
The threat of a worldwide water shortage.

agrwdE
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SUPPLEMENTARY READING

Text 1. CATEGORIES OF WATER USE

The use of water can be classified into four categories: (1) domestic
use, (2) agricultural use, (3) in-stream use, and (4) industrial use.

Domestic Use of Water

Many rural residents still obtain safe water from untreated private
wells, but urban residents are usually supplied with water from complex
and costly water purification facilities. Extending and merging of urban
communities have created problems in the development, transportation,
and maintenance of quality water applies. A relatively small amount of
freshwater—roughly 8 percent of the global total—is withdrawn for do-
mestic and municipal requirements. Domestic activities in highly devel-
oped nations require a great deal of water. This domestic use includes
drinking, air conditioning, bathing, washing clothes, washing dishes,
flushing toilets, watering lawns and gardens. On average, each person in
a North American home uses 300-400 liters of water each day. Most of
this domestic water is used as a solvent to carry away wastes, with only a
small amount used for drinking. Yet all water that enters the house has
been purified and treated to make it safe for consumption. Until recently,
the cost of water in almost every community has been so low that there
was very little incentive to conserve, but increasing purification costs
have raised the price of domestic water and it is becoming evident that
increased costs do tend to reduce use. Natural processes cannot cope
with the highly concentrated wastes typical of a large urban area. The
unsightly and smelly results present a potential health problem for the
municipality. Cities and towns must provide for both the domestic water
supplies and the treatment of the wastewater following its use, and both
processes are expensive and require trained personnel.

The major problem associated with domestic use of water is maintain-
ing an adequate, suitable supply for growing metropolitan areas. Demand
for water in urban areas sometimes exceeds the immediate supply.

During the summer, water demand is high, and precipitation is often
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low. More domestic water is wasted than consumed. This loss, nearly 20
percent of the water withdrawn from public supplies (mainly through
leaking water pipes and water mains), is amazingly large. Another major
cause of water loss has been that of public attitudes. As long as water is
considered a limitless, inexpensive resource, there will be little effort to
conserve. As the cost of water rises and attitudes toward water change,
so will usage and efforts to conserve.

Agricultural Use of Water

The major consumptive use of water in most parts of the world is for
agricultural purposes and principally for irrigation.

In the 1980s, for example, irrigation accounted for nearly 80 percent
of all the water consumed in North America. The amount of water used
for irrigation and livestock continues to increase throughout the world.
Future agricultural demand for water will depend on the cost of water for
irrigation; the demand for agricultural products, food, and fiber; govern-
mental policies; and the development of new technology.

In some areas, irrigation is a problem because there is not a supply of
water nearby. This is particularly true in the western United States,
where about 14 million hectares of land are irrigated. In some places,
water must be piped hundreds of kilometers for irrigation.

Because most of the world's consumptive use of water results from ir-
rigation, it is becoming increasingly important to modify irrigation prac-
tices to less water. Water loss from irrigation may be reduced in many
ways. Increasing cost of water will stimulate conservation of water by
farmers just as it does the owners. Another method is to reduce amount
of water-demanding crops grown in dry areas, or change from high wa-
ter-demanding to lower water-demand crops. Planting wheat or soybeans
instead of potatoes or sugar beets reduces amount of water required.
Switching trickle irrigation also reduces water consumption. With trickle
irrigation, a series of pipes are placed on the ground with openings stra-
tegically placed so that when water flows through the pipe, it delivers a
particular quantity of water to the individual plants. This method delivers
the water directly to the roots of the plants, rather than flooding entire
fields. Although used extensively in greenhouses, trickle irrigation is
generally too costly for large agricultural operations. Methods that do not
use as much water as flooding irrigation and that are not as expensive in
terms of labor and equipment as the trick method include furrow irriga-
tion, corrugation irrigation, overhead irrigation, and subirrigation. Each
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of these methods has its drawbacks and advantages as well, conditions
under which it works well.

Irrigation requires a great deal of energy. Estimates indicate that 40
per cent of the energy devoted to agriculture in Nebraska is used for irri-
gation. Increasing energy costs may force some farmers to reduce or dis-
continue irrigation. In addition, much of western Nebraska relies on
groundwater for irrigation, and the water table is dropping rapidly. If a
water shortage develops land values will decline. Land use and water use
are interrelated and cannot be viewed independently.

In-Stream Use of Water

When the flow of water in streams is interrupted or altered, the value
of the stream is changed. Major in-stream uses of water are for hydroe-
lectric power, recreation, and navigation. Electricity from hydroelectric
power plants is an important energy resource. Presently, hydroelectric
power plants produce about 13 percent of the total electricity generated
in the United States. Hydroelectric power plants do not consume water
and do not add waste products to it. However, the dams needed for hy-
droelectric power plants have definite disadvantages, including the high
cost of construction and the resultant destruction of the natural habitat in
streams and surrounding lands. While dams reduce the amount of flood-
ing, they do not eliminate it. In fact, the building of a dam often encour-
ages people to develop the flood-plain. As a result, when flooding oc-
curs, the potential loss of property and lives is greater.

The sudden discharge from a dam of the impounded water also can
seriously alter the downstream environment. If the discharge is from the
top of the reservoir, the stream temperature rapidly increases. Discharg-
ing the colder water at the bottom of the reservoir causes a sudden de-
crease in the stream's water temperature. Either of these changes is harm-
ful to aquatic life in the stream.

The impoundment of water also reduces the natural scouring action of
a flowing stream. If water is allowed to flow freely, the silt accumulated
in the river is carried downstream during times of high water. This main-
tains the river channel and carries nutrient materials to the river's mouth.
But if a dam is constructed, the silt deposits behind the dam, eventually
filling the reservoir with silt.

In addition, impounded water has a greater surface area, which increas-
es the amount of evaporation. In areas where water is scarce, the amount
of water lost through such evaporation can be serious. This is particularly
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evident in hot climates. Furthermore, flow is often intermittent below the
dam, which alters the water's oxygen content and interrupts fish migration.
The populations of algae and other small organisms are also altered.
Therefore, dam construction requires careful prior planning.

Water tends to be a focal point for recreational activities. Sailing,
waterskiing, swimming, fishing, and camping all require water of rea-
sonably good quality. Water is used for recreation in its natural setting
and often is not physically affected. Even so, it is necessary to plan for
recreational use, because overuse or inconsiderate use can degrade water
quality. For example, waves generated by powerboats can accelerate
shoreline erosion and cause siltation.

Dam construction creates new recreational opportunities because res-
ervoirs provide new sites for boating, camping, and related recreation.
However, this is at the expense of a previously free-flowing river. Some
recreational opportunities, such as river fishing, have been lost.

Most major rivers are used for navigation. North America currently
has more than 40,000 kilometers of commercially navigable waterways.
Waterways used for navigation must have sufficient water to ensure pas-
sage of transport vessels.

Canals, locks, and dams are employed to guarantee this. Often, dredg-
ing is necessary to maintain the proper channel depth. Dredging can re-
suspend in the water contaminated sediments that had previously been
covered over. In addition, the flow within the hydrologic system is
changed, which, in turn, affects the water's value for other uses.

Most large urban areas rely on water to transport needed resources.
During recent years, the inland waterway system has carried about 10
percent of the goods, such as grain, coal, ore, and oil. In North America
expenditures for the improvement of the inland waterway system have
totaled billions of dollars.

In the past, almost any navigation project was quickly approved and
funded, regardless of the impact on other uses. Today, however, such
decisions are not made until the impacts on various other uses are care-
fully analyzed.

Industrial Use of Water

Water for industrial use accounts for more than half of total water
withdrawals. 90 percent of the water used by industry is for cooling.
Most industrial processes involve heat exchanges. Water is a very effec-
tive liquid for carrying heat away from these processes. For example,
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electric power generating plants use water to cool steam so that it chang-
es back into water. If the water heated in an industrial process is dumped
directly into a watercourse, it significantly changes the stream's water
temperature. This affects the aquatic ecosystem by increasing the metab-
olism of the organisms and reducing the water's ability to hold dissolved
oxygen.

Industry also uses water to dissipate and transport waste materials. In
fact, many streams are now overused for this purpose, especially water-
courses in urban centers. The use of watercourses for waste dispersal
degrades the quality of the water and may reduce its usefulness for other
purposes. This is especially true if the industrial wastes are toxic.

During the past thirty years, many nations have passed laws that se-
verely restrict industrial discharges of wastes into watercourses. In the
United States, the federal role in maintaining water quality began in
1948 with the passage of the Federal Water Pollution Control Act. This
act provided federal funds and technical assistance to strengthen local,
state, and interstate water-quality programs. Through amendments to the
act in 1956, 1965, 1972, and 1987, the federal role in water-pollution
control was increased to include establishing water-quality standards, fi-
nancing area-wide waste-treatment management plans, and establishing
the framework for a national program of water-quality regulation.

Text 2. SOLVING PROBLEMS

There are no easy solutions to the world’s water crises, but there are
some promising technologies. Desalination, in particular, has been identi-
fied as a promising technology for creating new sources of potable water.

“Desalination is an area of major interest in Southern California
coastal areas, which are currently very Colorado River water dependent®,
Deister said. “The technology has become so much more affordable that
it’s a viable solution for coastal areas that need a new source of water.”

Five large municipal water agencies, all based in California, have
joined together to form the United States Desalination Coalition. Its goal is
to ask congress to approve legislation aimed at providing financial incen-
tives and grants for the development of desalination treatment facilities.

Desalination is also gaining traction in Florida, where North Ameri-
ca’s largest seawater desalination plant is under construction for Tampa
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Bay Water. The Brazos River Authority in Waco, Texas, also expects to
begin work on a seawater desalination facility soon.

Aquifer storage and recovery offers another alternative for drought-
plagued communities. The method uses aquifer formations to collect wa-
ter when it is plentiful and to store it in an environmentally friendly way.
It doesn’t create a new supply of water, but rather stores available water
efficiently. The Metropolitan Water District of Southern California has
undertaken some major projects in this arena. (The Metropolitan Water
District program was the subject of an article, “Putting water Back,” in
the February 2003 issue.)

Water recycling and reuse are perhaps the cornerstone techniques for
helping to drought-proof communities, according to Deister. “Recycling
provides a safe and reliable source of water, and a good way to keep
wastewater from entering the environment,” she said.

Deister’s own El Dorado Irrigation District, which lies midway be-
tween Sacramento and South Lake Tahoe, currently uses recycled
wastewater to irrigate golf courses and public grass plots. The district
also recently received approval to use the water in residential gardens.

While recycled wastewater in the United States is carefully treated and
used only for non-consumable and non-hygiene-related purposes, this isn’t
always the case in developing countries. According to Turral in Sri Lanka,
many cities of Asia and Africa are reusing wastewater for irrigation, but
they’re not necessarily treating it. This exposes irrigation workers and
even consumers to parasites, as well as to organic, chemical, and heavy
metal contaminants. According to the World water Report.

A better alternative in agricultural developing countries is improved
irrigation technology to use less water. Remote sensing, sprinkler irriga-
tion, hydrodynamic gates on irrigation canals, and micro-irrigation Kits
for small farms could all go a long way to improve the efficiency of irri-
gation, Turral said. Automatic controls for canal gates are already in
place in Morocco, Iran, Irag, and Pakistan. But there is still potential for
improvement.

Averting a water crisis is a massive undertaking that will require a
combination of conservation, new technology, and cooperation among
competing interests. Contaminated water will have to be cleaned up,
while further pollution is reduced. And, new sources of water will need
to be found if the constantly growing demand for suitable water for
drinking, farming, and industry is to be met.
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Text 3. WATER(LESS) WORLD:
H,O USE AROUND THE WORLD

Approximately 71 percent of the Earth's surface is covered with wa-
ter. Yet, by all accounts, the world is on the verge of a water crisis. What
exactly that water crisis entails, or when it will hit, depends on what part
of the world you're looking at. In drought-plagued regions, such as Zim-
babwe, Mauritania, and the western United States, the water crisis has
already begun.

"At this point in time, the water crisis isn't global, but there are pockets
of crisis," said Hugh Turral, a theme leader and principal researcher for the
International Water Management Institute in Colombo, Sri-Lanka. "Right
now, in most parts of the world, the crisis is one of governance.

Long-term, there will be problems with scarcity around the world.

In its first World Water Development Report, Water for People, Wa-
ter for Life, the United Nations concurred, stating: "Attitude and behav-
ior problems lie at the heart of the crisis. Inertia at leadership level and a
world population not fully aware of the scald of the problem means we
fail to take the needed timely corrective actions." The World Water De-
velopment Report was produced by the World Water Assessment Pro-
gramme, whose secretariat is hosted by UNESCO.

"Of all the social and natural crises we humans face, the water crisis
is the one that lies at the heart of our survival and that of our planet
Earth," said UNESCO’s director-general, Koichiro Matsuura, in a pre-
pared statement. "No region will be spared from the impact of this crisis,
which touches every facet of life, from the health of children to the abil-
ity of nations to secure food for their citizens."

Though water is indeed a renewable resource, to a certain extent it is
also a finite one. Only 2.53 percent of the Earth's water is fresh, and
some two-thirds of that is locked up in glaciers and permanent snow
cover. Regionally, the distribution of that water is far from equitable.
Asia is particularly hard hit, with just 36 percent of the world's water
resources supporting 60 percent of the world's population, according to
the UN's World Water Report. Africa, though it has just 11 percent of the
world's available fresh water, has a better balance since it has 13 percent
of the world's population.

Freshwater resources are reduced by pollution. The UN report estimates
that some 2 million tons of waste per day are disposed of within waters. This
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waste includes industrial trash and chemicals, human waste, and agricultural
runoff, such as fertilizers, pesticides, and pesticide residue.

The World Water Report estimates that global wastewater production
is roughly 1,500 cubic kilometers per year. Assuming that | liter of
wastewater pollutes about 8 liters of freshwater, the present burden of
water pollution may be as high as 12,000 km®. The UNO estimates that
50 percent of the population of developing countries depends on polluted
water sources.

Factoring in the availability of fresh water, current rates of pollution,
and the potential for climate change — including a trend toward more
frequent extreme weather conditions, such as floods and droughts — the
World Water Report predicts that by the middle of this century, at worst,
7 billion people in 60 countries will be short of water; at best, 2 billion
people in 48 countries will suffer shortages.

While water shortages are not widespread at the present time, a large
percentage of the world's population lacks access to safe drinking water.
Currently, 1.1 billion people lack access to an “improved™ water supply
(defined as water that has been at least marginally treated to remove
chemical or biological contaminants). Some 2.4 billion people lack ac-
cess to adequate sanitation.
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UNIT 3
Water Supply Systems

“If there is magic on this planet, it is contained in water.”
Loran Eisely, The Immense Journey, 1957

[ WARMING-UP ]

1. Study the following table paying attention to the meanings of
the term “water supply”. Use the tips below. Make up sentences of
your own using the term “water supply” in its various meanings.

In the English language, “water supply” is a broad term which may

have the following definitions:
[ WATER SUPPLY ’

( 1\
1. water storage or sufficiency [availability] of water for

a community or region; the water available for a community

Y

A

2. the supply [delivery] of treated and purified water for a community

~
A

3. the delivery system of such water (a complex of reservoirs, purifica-

tion plants, distribution pipes, etc., for providing water to a community)
\§

/
- - \
4. water resources (water of rivers, lakes, reservoirs, seas and oceans, as
well as groundwater, soil moisture, water (ice) of glaciers, icecap and
snow cover which is suitable for use in economy)
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The proper Russian equivalents for the term “water supply” are:
» BO000ECIIEUEHHOCTD

P 3amac BOIbI

» BOOCHAOXKEHHE, CHAOKEHHE BOIOM

» BOZOMOJAYA, IT04a9a BOIEI

» BOJIOTIPOBOJ

» BOIHBIC PECYPCHI

[ VOCABULARY WORK }

2. Read the following international words and guess their mean-
ing. Mind the stressed syllables. Prove that these words are interna-
tional ones.

Model: sedimentation [,sedimen’terf(o)n] cexumenTanus, odpaso-
BaHKE 0CAJIKa, BBINAJICHHIE 0CA/IKa, OCCaHNe; OTCTANBAHKE, OCAK/ICHHE,
OCa)KICHHUE OTCTAaNBAHUEM

accumulation [s, kju:mjolerf(a)n] | flocculation [flokjo’ler [(o)n]
adsorption [ed’so:p[(a)n] flotation [flou"terf(o)n]
aeration [ea’re1f(o)n] gravity ["gravrti]

apparatus [,ep(o) rertos] individual [,md1"vidzual], [,n-
break [breik] dr’vidjual]

chlorination [klo:r1"netf(a)n] landscape ['len(d)skerp]
coagulation [kou,zgjslerf(a)n] line [lain]

combination [,kombr1 neif(s)n] neutralize ["nju:tr(o)laiz]
company [ kamponi] 0SMOsis [0z 'mausis]
component [kom’poaunont] pressure [“prefs]

convert [kon vs:t] provision [pra’vi3(a)n]
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distance [ dist(o)ns] realize ['riolaiz]

factor ["fekta] scheme [ski:m]
filtration [fil"trerf(o)n] standard ["stendad]
fittings [ fitipz] topography [to"pografi]

3. Translate the following words and phrases and memorize them.

Nouns and noun phrases

abundance heating
apparatus layout
appurtenance mismatch
arrangement undertaking
elimination water source
fittings water supply
fixture
Verbs and verbal phrases
to be aimed at to obtain
to be designed for to pump
to be situated to represent
to carry out to serve
Adjectives and Participles
available sufficient
elevated treated
palatable undesirable
pure wholesome

4. Study your topical vocabulary and memorize the new terms.

= availability [sufficiency] of water BogoobecmeueHHOCT

= collecting system kananu3alnoHHas cucTeMa

= drainage system xaHanM3alMOHHAs CETh, CHCTeMa cOopa
CTOYHBIX BOJ; IPEHAKHAS CUCTEMa [CeTh |

= drainage papeHax; JApeHaKHas CHCTEMa; JPCHHUPOBAHUE,
OCYLICHHE; CIIMB, CTOK; KaHAIN3aIHs

= main line rmaBHEIM [MarucTpaIbHbI]| TPYOOIPOBO

= pipeline tpy6ompoBox

= piping TpybompoBoj; crcTeMa TpyO; cucTeMa [ceTh] Tpyoo-
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MIpOBOJOB; IPOKJIagKa pr6or[p0130/:[a; mogadya IIO

TpyOompoBoay; pl. TpyOsI m
* plumbing fixture BononpoBoaHas apMaTypa; [ e

CaHUTAPHO-TEXHUIECKOE 000PYIOBAHHE c

= plumbing system BHyTpumoMoBas cucTema \4
BOJOCHA0KEHMSI, Ta30CHAOKEHNS M KaHaJW3allMH;
BOJIONIPOBOIHO-KAHATH3AI[MOHHAS  CETh  3[aHHS;
HWHXCHEPHOE 000PY/I0BaHNE 3[JaHHI, CAHTEXHHUKA

= plumbing BogoOnpPoBO, BOAOMPOBOIHAS CH-
CTeMa; BOJOIPOBOTHO-KaHAIM3AIINOHHAS CETh (30aHusl); CAHTEXHH-
YeCKOoe 000pyAOBaHHE

= sanitary piping xaHamu3amus

= sanitation kaHanu3amnums; acCEHU3AIUs; CAHUTAPHSL; YIIydIIe-
HUE CAHUTAPHBIX YCIOBHUH

= secondary main Tpy6ompoBo I BTOPOTO MObeMa

= service main ciyxe0HbIit TpyOOmpoBoI

= Service reservoir 6ydepHoe HaTMBHOE BOAOXPAHUIIAIIIE

= sewage system cucrema KaHaJW3alWH, KAHAJIU3AMOHHAsl CHU-
cTemMa

= sewage treatment plant 3aBox [ycranoBka] mo mepepaboTke
CTOYHBIX BOJI, CTAHIIUS a3PaIiu

= sewage treatment works coopy>keHus 10 OUHCTKE CTOYHBIX BOJ

= sewer system kaHanM3amuoOHHAS CHCTEMa

= sewer(age) network xananuzanuoHHas ceTh

= sewerage System cucrema KaHAIU3alWW, KaHAIW3alMOHHAs
CUCTEMa; CHCTEeMa TPYOOIIPOBOIOB M TYHHEIEH Uit cOOpa U TpaHC-
[TOPTUPOBKH CTOYHBIX BOJ JI0 CTAHIIMHA adpaIiui

= Sewerage xKaHanu3anus, KaHAIM3AIIMOHHASI CUCTEMA; HapyXK-
Has KaHAJIM3al[MOHHAs CHCTEMa; CHUCTeMa cOopa, 00pabdoTKu u
cOpoca CTOYHBIX BOJ

= storage tank Gak-xpaHHIHUILE, pE3EPBYaP-XPAHHUIIHIIIE

= sufficiency of water Bogoo6ecrie4eHHOCTh

= trunk main rinaBHasi, OCHOBHAsI MATHCTPAIIb

= wastewater treatment plant BomoourcTHas cTaHIUs, CTaH-
1M BOJOOYUCTKH

= wastewater treatment worksS crTaHIMS OYMCTKH CTOYHBIX
BOJI, BOJIOOYUCTHASI CTAHIINS, CTAHIINS BOIOOYHCTKH

= water accumulation HakomieHHE BOJIbI
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= water acquisition [collection] c6op [moObiBanue, moiyye-
HUE | BOABI, BOZOCOOD

= water conservation coxpaHeHHe BOMBI; HaKOILUICHHE BOJIBL;
OXpaHa BOJIHBIX PECYPCOB

= water distribution system cucrema BoxopacmpeneneHus
[pactipemeneHus BOIBI|; CHCTEMAa BOJOCHAOKEHUS

= water distribution pacnipenesnenue Bozb

= water main BOJOIIPOBOAHAA MarucTpaiib, MarHCTpaJILHHf/'I
BOAOIPOBOJ

= water purification [treatment] o6paGoTka BOmIBI, OYHCTKA
BOJIbI

= water storage xpaHeHHEe BOABI; 3amac BOAbI, aKKyMYJIHpPOBa-
HUE BOJbI; BOAHBIE 3aM1aChl; BOAHBIE PECYPCHI

= water storage facility Bomoxpanmmuime

= water supply network [system] cucrema BomOCHAOKEHHS;
BOJONPOBOJ

= water tower BomoHamopHas OarrHs

= water transmission [transportation] momaga BombI, BOAOIIO-
Java; TPAaHCIIOPTUPOBAHHUE BOJIBI

5. Match the English and Russian equivalents.

1. complex of activities | a. BHyTpeHHHE 03€pa WIH PEKH
2. complex of engineer- | b. Bocnonk3oBaThcs uem-., HMCHONb-

ing structures 30BaTh B CBOMX HMHTEpPEcax, C BBIFOJOH
3. adequate guantity UL cebst

4. adequate supply C. JOCTaTOYHOE KOJIUYECTBO

5. firefighting  equip- | d. mocraTouHsIii 3amac

ment €. KOMITaHUS BOJOCHAOXXEHUs, BOJO-

6. industrial enterprise MIPOBOHAS KOMITAHHS
7. inland lakes or rivers | f. koMIUIEKC HH)KCHEPHBIX COOPYKCHUIT

8. maintenance g. KOHKPETHBIEC yCIIOBUSI

9. populated locality h. HacemeHHBIH MyHKT

10. rural area I. TmommepkaHMe, COXpPaHEHHUE; COAep-
11. sewage disposal JKaHWe M TEeXHWYeCKoe 0O0CTyKHBaHHE,
12. specific conditions YXOJI; COJZIepKaHWe B UCIPABHOCTHU; Te-
13. to flow by gravity KYIIUI PEMOHT; SKCILTyaTalusl
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14. to take advantage of
15. water company

MIPOMBIIIUIEHHOE MPEANpUATHE
MIPOTUBOIIOKAPHOE BOOPY>KEHUE
CeJbCKas MECTHOCTb, CETTbCKUN pailoH

. COBOKYITHOCTb MEPOIPUITHIA
T€Yb CAMOTEKOM
yaaneHue [cOpoc] CTOYHBIX BOJT

©53—xT

6. Match the terms and their definitions.

accomplish, elaborate, engineered, fittings, fixture, main, sewerage,
supply, water purification

a. apiece of equipment that is fixed in position in a building

b. a principal pipe carrying water or gas to buildings, or taking sew-
age from them

c. astock of a resource from which a person or place can be provided
with the necessary quantity of that resource

d. achieve or complete successfully

e. any of several processes in which undesirable impurities in water
are removed or neutralized

f. designed, developed, constructed

g. involving many carefully arranged parts or details; detailed and
complicated in design and planning

h. small parts attached to a piece of equipment

i. the provision of drainage by sewers

7. Make sure you know the words and word combinations from
the box and insert them into the sentences.

contamination, treatment, demand, supply of water, water sources,
sewage disposal systems, methods, disastrous

The importance of a sufficient for domestic and industrial
purpose has long been a deciding factor in the location of cities. Early
people realized this need and took advantage of natural by estab-
lishing their settlements in close proximity to them.

As man’s communities grew on population, the for water in-

creased and the need for protection of the source of water increased and
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the need for protection of the source of water supply against the possibil-
ity of became evident. Progress and civilization have called for
elaborate and various systems and of water treatment.

Today water may be taken from any sources of water for human con-
sumption after it has undergone a preliminary to assure its purity.

Man uses water for domestic and sanitary purposes and returns it to
the source through . Industry likewise replaces water diverted to
its use. Hence the cycle is completed but it is of prime importance that
the supply be protected against pollution, for if it fouls no one can pre-
dict how may be the results.

8. Translate the following sentences into Russian paying attention
to the underlined words that can be verbs, nouns or adjectives with-
out changing their form and adding suffixes.

1. underground pipe; drain pipe; water pipe; these pipes contain ei-
ther hot water or steam; town water is piped into the more modern build-
ings; water from the lakes is piped to several towns

2. underground channels; underground sources; underground pipe;

underground pipeline; miners work underground
3. to consist of several components; component part

4. individual buildings; private individual

5. trunk main; secondary main; sewer main; water main; main water
(BomompoBoiHas Boja); a water main is a main line in a water supply
system

6. to establish / set a standard; high standard; standard size

7. early people; early in the morning

8. usual term of transportation; the term "water supply"; such a sys-
tem of pipes and fittings is termed plumbing

9. to service the whole area; to service the equipment; have this equip-
ment serviced regularly; to offer / give / provide service; a service main

10. the occurrence of leaks and breaks; to check the pipes for leaks; a
water leak; to leak like a sieve; water leaked into the basement; water
was leaking from the pipe; a leaking gutter; the machine has broken

11. sewer system; sewer main (kananu3arms); trunk sewer (maru-
CTpaJIbHBIN KaHATH3AIMOHHBIA KOJUIEKTOp); Sanitary sewer (caHutapHbIi
KoiekTop); to sewer a building
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Now fill in the table with Russian equivalents to the words from
the sentences above.

component, early, individual, leak, main, pipe, service, sewer, stand-
ard, term, underground

NOUN VERB ADJECTIVE | ADVERB
break | paspymienwe; | momats(cs), --- ---
TTOJIOMKA pa3duBaTh(cs)

[ READING PRACTICE ]

9. Answer the following questions and read the text carefully to
check your answers.

What is the difference between water supply and a water supply system?
What does water supply include?

Text A Water Supply Systems

“Children of a culture born in a water-rich environment,
we have never really learned how important water is to us.
We understand it, but we do not respect it.”

William Ashworth, Nor Any Drop to Drink, 1982

An adequate supply of pure, wholesome and palatable water is essen-
tial to the maintenance of high standards of health and life and to provide
the convenience modern society demands. So, the importance of a suffi-
cient supply of water for domestic and industrial purposes has long been a
deciding factor in the location of settlements, towns and cities. Even early
people realized this need and took advantage of natural water sources.

In some regions water is available in unlimited quantities and con-
verting it to use is not a difficult problem. This is especially true of popu-
lated localities which are situated on large inland lakes or rivers. Howev-
er, there are towns and cities whose geographical location requires elabo-
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rate systems of water supply, and providing a satisfactory supply of wa-
ter in these inhabited localities becomes a serious engineering task.

Water supply is a complex of activities intended for the provision of
various consumers (community, industrial enterprises, transport) with wa-
ter. The term may also refer to the supply of water provided in this way.

A water supply system, or water supply network, is a complex of en-
gineering structures or a system of engineered hydrologic and hydraulic
components which are aimed at providing water supply for various water
uses. These structures carry out the supply of water including acquisition
of water from a variety of natural water sources, its treatment, transmis-
sion, storage, and distribution to the consumers. A water supply system
is arrangements for transporting water from areas of abundance to an
area of shortage.

1. Water acquisition is collection of water from a variety of natural
water sources (both surface and underground ones).

2. Water treatment is purification of water to make it suitable for
human consumption or for any other purpose. It is any of several pro-
cesses (or their combination) in which undesirable impurities or pollu-
tants are removed or neutralized. Water treatment is accomplished at var-
ious water treatment facilities. Conventional water treatment processes
include coagulation and flocculation, sedimentation and flotation, filtra-
tion, disinfection, as well as some additional treatment methods (soften-
ing, aeration, carbon adsorption, distillation, deferrization, desalination,
fluoridation, reverse osmosis).

3. Water transmission is transportation of water over long distances,
especially in those areas where there is a significant mismatch between
water supply and water demand.

4. Water storage is conservation of water in a variety of water stor-
age facilities for future use.

5. A water distribution system is an elaborate network of pumps,
pipelines, storage tanks, and other appurtenances. It must deliver ade-
quate quantities of water at pressures sufficient for operating plumbing
fixtures and firefighting equipment, yet it must not deliver water at such
high pressures as to increase the occurrence of leaks and pipeline breaks.

In general, water supply can be represented as the following scheme:
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water acquisition [collection] = water storage =
water treatment [purification] = water distribution
= water consumption = wastewater [sewage] dis-

Pict. 7. The General Scheme of Water Supply

Water supply systems get water from a variety of sources. Water
sources include:

1. underground sources (groundwater from aquifers, artesian water);

2. surface water (water from rivers, lakes, reservoirs, as well as seas
through desalination);

3. water accumulation and conservation.

The water is then, in most cases, purified, disinfected through chlo-
rination and sometimes fluoridated. Treated water then either flows by
gravity or is pumped to res-
ervoirs which can be elevat- S Treatment Plant
ed (e.g. water towers) or can byl
be on the ground.

Having been treated, wa-
ter is to be distributed to all
the water consumers served
by the area water undertak-
ing. Methods of water dis-
tribution vary. For towns et
and cities, water companies
treat water collected from
wells, lakes, rivers, and ponds and distribute it to individual buildings. In
rural areas water is commonly obtained directly from wells.

The construction and maintenance of a water distribution system for a
large city is a complex operation since there must be at least one water
main in each street. A water main is a main line in a water supply system.
The basic elements of a typical distribution system are shown below:
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water service

trunk secondary street

treatment reservoir

plant

main main mains

Pict. 8. The Main Elements of a Water Distribution System

The layout of water mains is greatly dependent on local conditions
and topography.

Water mains can be divided into three classes:

1. a trunk main is the main supply line between the treatment plant
and service reservoirs or water towers.

2. asecondary main is a supply line distributing water from the ser-
vice reservoirs to the street service mains. In some cases they provide
supplies to large industrial consumers.

3. service mains are the pipes along each street to which individual
consumers are connected.

Once water is used, wastewater is typically discharged into sewerage
and treated in a wastewater treatment plant (also called a sewage treat-
ment works) before being discharged into a river, lake or the sea or re-
used for landscaping, irrigation or industrial use.

Sewerage (also called a sewerage system, a sewage system, a sewer
system, a collecting system, drainage, sanitary piping) is intended for
the provision of drainage (sewage disposal) by sewers.

A sewerage network (also called a sewer network or a drainage sys-
tem) is a part of the sewerage system; it is a complex of underground
pipes (pipelines) and sewers for the collection and disposal of sewage
from populated localities and industrial enterprises to the sewage treat-
ment works.

Plumbing [a plumbing system] is installed in a building and designed
for the supply of water and the elimination of wastes. It is the system of
pipes, tanks, fittings, and other apparatuses required for the water supply,
heating and sanitation in a building.

The general scheme of water supply may vary depending on specific
conditions.
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[ COMPREHENSION CHECK ]

10. Decide whether the following statements are true (T) or false
(F) according to the text. Correct the false statements.

1. The English term “water supply” has several meanings.

2. The presence of water supply systems has long been a deciding
factor in the location of settlements, towns and cities.

3. Providing some regions where water is available in unlimited
quantities with a satisfactory supply of water becomes a serious engi-
neering task.

4. Every town and city in the world needs elaborate water supply
systems.

5. Water supply is a complex of engineering structures intended for
the provision of various consumers with water.

6. A water supply system is a complex of activities aimed at the pro-
vision of water to various consumers and for various water uses.

7. Water supply is the same as a water supply system.

8. The terms “a water supply system” and “a water supply network”
are synonymous.

9. Water supply systems carry out the supply of water including ac-
quisition of water from a variety of natural water sources, its treatment,
transmission, storage, and distribution to the consumers.

10. Water acquisition is storage of water in a variety of natural water
sources.

11. Natural water sources include both underground and surface ones.

12. The aim of water treatment is to make water suitable for human
consumption or for any other purpose.

13. Water purification is accomplished at various sewage treatment
facilities.

14. Water treatment is necessarily a combination of several processes
in which undesirable impurities or pollutants are removed or neutralized.

15. A significant mismatch between water supply and water demand
in an area requires transportation of water over long distances.

16. Water distribution systems must deliver adequate guantities of wa-
ter at pressures sufficient for operating plumbing fixtures.
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17. Water for any use is filtered, aerated, purified, disinfected with
chlorine, ozone or ultraviolet, and fluoridated.

18. There are various methods of water distribution.

19. Water companies always treat water collected from natural water
sources and distribute it to water users both in urban and rural areas.

20. There must be at least one water main in each city.

21. The layout of water mains depends on local conditions and topog-
raphy.

22. Water mains can be divided into three classes: trunk mains, sec-
ondary mains and service mains.

23. Treated water is usually discharged into a sewerage system.

24, Sewage is treated in a sewage treatment plant.

25. Treated water is used for landscaping or irrigation.

26. A sewerage system is a part of the sewerage network.

27. Plumbing is a complex of underground pipes (pipelines) and sew-
ers for the collection and disposal of sewage from populated localities
and industrial enterprises to the sewage treatment works.

28. The general scheme of water supply does not depend on specific
conditions.

11. Choose the right variant according to the text.

An adequate supply of pure, wholesome and palatable water ...
is especially true of towns situated on large inland lakes or rivers.
is essential for the maintenance of high standards of health.
may be taken from any source of water.
should be protected from contamination by filtration.
There are cities whose geographical location ...
makes water pass through an elaborate cycle of treatment.
requires elaborate systems of water supply.
makes the problem of water supply very difficult.
calls for modern systems of water treatment.
The geographic location of some towns and cities requires ... .
a. the removal of undesirable impurities at various water treatment
facilities
b. the application of additional water treatment methods
c. elaborate water supply systems
d. transporting water from areas of shortage to an area of abundance
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Even early people took advantage of natural water sources by ...
building water power stations on them.

establishing their settlements near them.

providing sufficient water supply for their needs.

using water without much preliminary treatment.

A water supply system is a complex of ... .

engineers

engineering structures

hydrology and hydraulics

water purification plants

Too high pressures in a water distribution system increase the

occurrence of ....

a. undesirable impurities and pollutants
b. coagulation, sedimentation, filtration and disinfection
c. asignificant mismatch between water supply and water demand
d. leaks and pipeline breaks
12. Match 1-13 to a-m to form complete sentences.
1. Water supply ... a. ... are the pipes along each street to
2. A water supply system, |which individual consumers are connect-
or water supply network, ... |ed.
3. Water acquisition ... b. ... include coagulation and floccula-
4. Water treatment ... tion, sedimentation and flotation, filtra-
5. Conventional water |tion, disinfection, as well as some addi-
treatment processes ... tional treatment methods.
6. Water transmission ... |c. ... include underground and surface
7. Water storage ... sources, as well as water accumulation
8. A water distribution |and conservation.
system ... d. ... is a complex of activities intended
9. Water sources ... for the provision of various consumers
10. A water main ... with water.
11. A trunk main ... €. ... 1is a complex of engineering struc-
12. A secondary main ... tures aimed at providing water supply for
13. Service mains ... various water uses.
f. ... is a main line in a water supply
system.
g. ... is a supply line distributing water
from the service reservoirs to the street
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J. ... Is conservation of water in a variety

service mains.

h. ... is an elaborate network of pumps,
pipelines, storage tanks, and other appur-
tenances aimed at delivering adequate
quantities of water.

i. ... is collection of water from a varie-
ty of natural water sources.

of water storage facilities for future use.

k. ... is purification of water to make it
suitable for human consumption or for
any other purpose.

I. ... is the main supply line between
the treatment plant and service reservoirs
or water towers.

M. ... is transportation of water over long
distances.

13. Find key words and phrases which best express the general

meaning of each paragraph.

14. What parts of the text can you define? Do they correspond to
the paragraph? Entitle each part.

1.

2.

3.

15. Write a summary of the text.

[ LANGUAGE FOCUS

]

16. Match the synonyms.

1. carry out

2. combination
3. commonly
4. complex
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convenience
conventional
elevated
equipment
9. fixture
10.fluoridation
11.install
12.layout
13.location
14.main
15.pipeline
16.reverse
17.undertaking
18.wholesome

NGO

17. Match the antonyms.

abundance
connect
conventional
divide

early
healthy
high
including
limited

10. populated
11. salinization
12. satisfactory
13. softening
14. underground
15. untreated
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enterprise
facilities
fluorination
fulfill

generally/usually

healthsome
mixture
mount

. overground

piping
placement
principal
scheme/plan
traditional

desalination
detrimental
excluding
hardening
late

low
overground
separate
shortage
treated
unconventional
unite

. unlimited

unpopulated
unsatisfactory
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18. Fill in the table with the derivatives.

Noun Verb Adjective Adverb

Distribution, storage, mismatch, complex, advantage, locality, vari-
ous, location, undesirable, conventional, fixture, variety, elaborate,
equipment, structure, desalination, company, maintenance, sufficient,
arrangement, abundance, shortage, purify, disinfect, chlorinate, fluori-
date, pump, individual, component, main, dependent, typically, appa-
ratus, sewerage, sewage, sanitary, disposal, discharge, high, even, under-
ground, neutralize, accomplish, distil, vary, especially.

19. Form the nouns from the following verbs.

to accomplish = to distribute = to purify =

to accumulate =» to eliminate = to remove =
to acquire = to fit = to service =2
to arrange = to install =» to settle =

to break =» to intend = to situate =
to collect =» to leak = to store =»

to connect = to locate = to supply =
to conserve = to maintain = to transmit =»
to deliver = to neutralize =» to transport =
to demand = to plumb = to treat =

to discharge = to provide = tovary =

to dispose = to pump = to undertake =»

20. Read the following text and determine which of the under-
lined word-combinations are “stone wall” constructions.

Britain’s Water Supply

Britain’s water supplies are obtained partly from surface sources such
as mountain lakes, streams impounded in upland gathering grounds and
river intakes, and partly from underground sources by means of wells,
adits and boreholes.

Such is the present demand for water in Britain that the reuse of water
is being constantly extended. Two-thirds of London’s water comes out of
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the River Thames for purification. At this point the river has already
been through the sewage system of several Thames valley towns. York,
for example, drinks water out of the River Ouse, after its tributaries have
drained a number of the county’s towns. Nottingham takes water from
the Derwent. Rivers provide most of Britain’s water supply, and in in-
land communities they rake back most of the waste from human bodies,
households and factories.

Modern methods of water purification and the capacity of rivers for
self-purification make possible water reuse, and where water is in short
supply, second-hand water is regularly drunk and so far without ill effect.

21. Translate the following text into English using the vocabulary
of the text.

1. BopocHa0:keHHe — COBOKYIHOCTb MEPONPHUATHH IO obecrede-
HUIO BOJOH pa3iIMYHBIX MOTpPEOHUTENEH — HACEICHHsI, MPOMBIIIICHHBIX
HMPEANPUSATUI, TPAHCIIOPTA U AP.

2. KomIuiekc WHKEHEPHBIX COOPYXKCHHH U YCTPOMCTB, OCYIIECTB-
JSIOMIMX BOAOCHAOXKeHUeE (T. €. TOy4eHHne BOABI U3 TTPUPOTHBIX UCTOY-
HUKOB, €€ OYHCTKY, TPaHCIOPTHUPOBAHWE W IMOAAYy TOTPEOUTEISIM),
Ha3bIBACTCS CHCTEMOI BOJOCHAOKEHUsI, WK BOJAOIPOBOAOM.

3. Cucrema BOJOCHAOKEHHH TIPEJICTABISIET COOOW KOMILIEKC CO-
opyXeHu# amsi obecredeHus: ONMpeAeNeHHOW TpyNmbl MmoTpednuTenent
BOJION B TpeOyeMBIX KOJIMUYECTBaX M TpedyeMoro kadectsa. Kpome toro,
CHUCTEMa BOJIOCHA0XKEHUS JIOJDKHA 00JIafiaTh OIPEJICIICHHOW CTEICHBIO
HAJIeKHOCTH, T. €. o0ecrieunBaTh CHa0XEeHHE MMOoTpeduTenei Bojgon 0e3
HEJIOMYCTUMOTO CHIDKEHHUS YCTAHOBJICHHBIX TOKa3aTeNe CBOEH paboTh
B OTHOILIECHUU KOJIMYECTBA WM Ka4eCTBa MOJaBa€MOil BOJIBI.

4. B 3aBHCHMOCTH OT Ha3HaueHHUS OOCITYKHUBaEMBIX OOBEKTOB CO-
BpPEMEHHBIE BOJIOTIPOBOIBI ITOIPA3ACIAIOTCS HA KOMMYHAJIbHbIE U MPO-
U3BO/JCTBEHHBIE (ITPOMBITIICHHBIC WITH CEIbCKOXO3IMCTBCHHBIE).

5. Hambonee xpymnHble mOTpeOUTEM BOABI — IMPEINPHUATHS METaI-
JyPTUIECKOM, XUMUIECKOH, HedTenepepadaThIBAIOIICH MPOMBIIIICHHO-
cru, a Takke TOC.
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[ SPEAKING PRACTICE ]

22. Develop the following statement in 3-4 sentences.

However, there are inhabited localities where water supply becomes a
serious engineering task.

23. Disprove the following statement in 3-4 sentences.
Water is available in unlimited quantities in all parts of the world.

24. Get ready to speak about water supply and water supply systems.

[ VOCABULARY WORK }

25. Read the following international words and guess their mean-
ing. Mind the stressed syllables. Prove that these words are interna-
tional ones.

Model: infrastructure [‘infrs straktfo] uudpacTpykrypa (mpo-
MBIIUICHHAS, TOPOJICKAs); CETH 00CITY)KUBAHUS HACEIICHUS, HH)KCHEPHbBIC
KOMMYHHUKAIUH

accessory [ok ses(o)r1] integrate ["mtigrert]
accumulate [o"kju:mjolert] iodine ["arodi:n]
accumulator [o"kju:mjolerts] ion [“aron]

aerate [earert] locally ["louk(o)l1]

agent [“erdz(o)nt] magnesium [mag’ ni:zrom |
apartment [o"pa:tmant] medical ["'medik(s)]]
aqueduct [ ekwidakt] order ["o:ds]
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calcium ["kelsrom]

capital [ kepital]

cistern [“siston]

disinfect [,disin’fekt]
educational [,edju’ke(o)n(s)l]
establishment [1s”tablifmont]
extra [ ekstro]

filter ["filto]

hydrant ["haidr(s)nt]
institution [m(t)st1"tju:f(a)n]

ozone [“ouzoun]
period ["prariad]
private [ prarvit]
sodium ["soudrom]
specific [spa’sifik]
ultraviolet [, ltra’varolot]
underground
1. n, adj ['andograund];
2. adv [,ando’graund]
utilize ["ju:tilaiz]

26. Translate the following words and phrases and memorize

them.

Nouns and noun phrases
accessory
cistern
component
facility
fire hydrant
Verbs and verbal phrases
to add
to aerate
to consist of
to convey
to disinfect
to draw smth. from
to filter
to integrate
Prepositions
| depending on

infrastructure
ion exchange
preservation
water pressure
watershed

to interfere with
to maintain

to prevent

to reach

to reserve

to soften

to vary

in addition to
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27. Study your topical vocabulary and memorize the new terms.

= (water-)pumping station HacocHas cTaHIHA; HACOCHAsS

yCTaHOBKa; BOJOKaYKa

= accumulator tank coopHslii pezepByap %

= aqueduct akBeayK; BOIOMPOBOI; MOCT-BOJOBOI; &
BOJIONPOBOJIAIIEE COOPYIKSHUE; MaruCTpajbHBIA BOJIO-
POBOJL

= collecting [collection] tank c6opHbIit pezepByap

= conduit Tpy6a, TpyOOIpoBOI; aKBEAYK; BOAOBOJI; KaHA

= distribution piping ceth pacmpeeauTeNbHBIX TPYOOIPOBO-
JIOB; CUCTEMa PacIpeAeIUTEIbHBIX TPYyOOIPOBOIOB

= distribution reservoir G6ydepHoe BOIOXpaHUIHUINE; PacIpe-
JETATEIbHBIN O0acceiH

" main rIaBHbIA KaHal; TPYyOONPOBO/; BOAOIPOBOHAS Maru-
CTpajib; MaruCTpajibHbIA BOAONPOBOA; Pl. BomompoBomHast ceTh;
cucTeMa TPyOOMpPOBOJIOB; JIMHUK JHEPro-, TEIJIO-, ra30- W BOJO-
CHA0XXEHHsI; KOMMYHHKAIUN

= main pipeline marucTpanbHbIi TPYOOIPOBO

= pipe network BomomnpoBo

= pipeline tank cOopHsIii pe3epByap

= pressure vessel cocyn nox maBneHuem; pesepByap moj 1aB-
JICHHEM

= pumping plant macocHas yctaHOBKa; HACOCHAS CTAHIIHS

= storage facility Bomoxpanummine

= underground pipeline moa3eMHBIi TPYOONPOBOA; 3ariayo-
JICHHBIN TPYyOOIpOBO

= water (supply) facilities Bogoxo3siicTBEHHBIE COOPYKEHHS;
cCHCTEeMa BOJIOCHA0KCHUS

= water conduit BomomnpoBo

= water intake BomozabopHoe coopyxkeHmne, BOm03abop; BOIO-
NPUEMHUK

= water main BoxonpoBoHast CETh

= water tank éMKoOCTh IJIsl BOIBI; IIUCTEPHA UIS BOJBI, BOIS-
HOM 6ax

= waterworks BoJonpoBogHAs CTaHIMS; BOAOIPOBOIHOE CO-
OpY’)KEHHE; BOJIOX03HCTBCHHAsI CHCTEMA; BOJOHAIOPHASI CTAHIIUS
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28. Match the English and Russian equivalents.

1. capital equipment | a. BEIIIENEpEUNCITICHHBIIH

2. dissolved gas b. xunble 3maHMA [MHOTOKBAapTHPHBIE JO-
3. previously listed | ma] u ogHOKBapTHUPHBIC TOMA

4. residential apart- | c. xammranbHOe [0CHOBHOE] 000pYIOBaHHE

ment buildings and (0obopyodosanue, npuobpemennoe opeanusa-

private houses yuel 014 UCHONL30BAHUS 8 CB0ell XO3AUC-
5. tooth decay BEHHOU 0esIMeNbHOCMU 8 meyeHue Onumelb-
6. ultraviolet light H020 nepuooa)
7. usage point d. KOMITOHEHTHI, CITy’KaIlKe IS MOAIeprKa-
8. water pressurizing | Hus gaBICHHUS BOIBI

components €. MECTO MCIOJIb30BAHUSA

f. paspymienue 3y60B

0. pacTBOPEHHBIN Ia3

h. yaerpadmoneroBoe msnydenue, YD-us-
JTydeHue

29. Match the terms and their definitions.

)

aerate, aqueduct, component, infrastructure,
ion, ozone, pipeline, pump, raw

a. (of a material or substance) in its natural state; not yet processed
or purified

b. a colorless unstable toxic gas with a pungent odor and powerful
oxidizing properties, formed from oxygen by electrical discharges or
ultraviolet light. It differs from normal oxygen (O-) in having three at-
oms in its molecule (O3)

c. a long pipe, typically underground, for conveying oil, gas, etc.,
over long distances

d. a mechanical device using suction or pressure to raise or move
liquids, compress gases, or force air into inflatable objects such as tyres

e. apart or element of a larger whole

f. an artificial channel for conveying water, typically in the form of a
bridge supported by tall columns across a valley
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g. an isolated electron or positron or an atom or molecule which by
loss or gain of one or more electrons has acquired a net electric charge
(pe3yNbTUPYIOMIHNA ANEKTPUIECKUN 3apsin)

h. introduce air into (a material)

i. the basic physical and organizational structures and facilities (e.g.,
buildings, roads, and power supplies) needed for the operation of a socie-
ty or enterprise

)

aquifer, lake, ocean, pool/pond, reservoir,
river, sea, spring, stream, well

a. abody of permeable rock that can contain or transmit groundwater

b. a large body of water surrounded by land

c. alarge natural or artificial lake used as a source of water supply

d. a large natural stream of water flowing in a channel to the sea,
a lake, or another such stream

e. a place where water or oil wells up from an underground source,
or the basin or flow formed in such a way

f. ashaft sunk into the ground to obtain water, oil, or gas

g. asmall area of still water, typically one formed naturally

h. asmall, narrow river

i. a very large expanse of sea, in particular, each of the main areas
into which the sea is divided geographically

j. the expanse of salt water that covers most of the earth's surface
and surrounds its landmasses

30. Make sure you know the words and word combinations from
the box and insert them into the sentences.

| conduit, distribution system, reservoir, treatment plant, well |

A water-supply system consists essentially of the following elements:
= a source of supply which may be a lake, stream, spring, or

" a for storing water for use during periods when demand is
greater than the daily flow of water;
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= conveying the water from the source of supply to the community
is accomplished by means of a pipe line or a ;

= removing impurities from the water to make it suitable for use re-
quires a ;

= a of pipes is used for delivering the water throughout the
various streets of the community.

31. Translate the following sentences into Russian paying atten-
tion to the underlined words that can be verbs, nouns or adjectives
without changing their form and adding suffixes.

1. water tank; tank capacity; to tank a liquid

2. capital equipment; to invest capital; world capitals

3. main pipeline; underground pipeline; to pipeline water

4. a complete water supply system; complete period of time; to com-
plete work

5. to reserve extra water; limited reserve; Australia has major coal,
gas, and uranium reserves

6. to filter water; to pass through a filter; the solids were filtered out
and only the liquid passed into the container

7. ion exchange; the exchange of ions; in exchange for smth; to ex-

change opinions
8. tooth decay; the odour of decaying vegetation

Now fill in the table with Russian equivalents to the words from
the sentences above.

capital, complete, decay, exchange, filter, pipeline, reserve

NOUN VERB ADJECTIVE
tank Oak, pe3epByap, | HaIMBaTh B Oak; -
[ACTEepHA XpaHWUTH B OaKe
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[ READING PRACTICE ]

32. Read the text carefully.

Text B The Main Components and Facilities
of a Water Supply System

A water supply system typically consists of the following compo-
nents:

1. awatershed or geographic area that collects water;

2. asource of supply, or a reservoir of raw (untreated) water (above
or below ground) where the water accumulates (e.g. a lake, river, stream,
spring, well, groundwater from an underground aquifer);

3. a reservoir for storing the water for use during periods when de-
mand is greater than the daily consumption of water;

4. an underground pipeline or a ground-level conduit (an aqueduct)
for conveying the water from the source of supply to the community;

5. water treatment facilities (also called “water treatment plants [sta-
tions/ works]” or “water purification plants [stations / works]”) and

6. wastewater treatment facilities (also called “wastewater treat-
ment plants [stations / works]”, “sewage treatment plants [stations /
works]”) for removing impurities from the untreated water to make it
suitable for various uses;

7. a pipe network (a distribution system of pipes, usually under-
ground) for delivering the treated water to the consumers (which may be
residential apartment buildings and private houses, industrial and com-
mercial establishments, educational and medical institutions) and other
usage points (such as fire hydrants);

8. water storage facilities (reservoirs, water tanks, or water towers
for larger water systems; cisterns or pressure vessels for smaller water
systems). Tall buildings may also need to store water locally in pressure
vessels in order for the water to reach the upper floors.
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Some systems are simpler and consist only of a source of supply, a
main pipeline, and a small number of distribution piping; others are more
complicated and include, in addition to elements previously listed, distri-
bution reservoirs, additional water pressurizing components (pumping
plants / stations), and other accessories.

All these water supply system components are integrated into water
infrastructure - the stock of basic water facilities and capital equipment
needed for the functioning of a country or area.

For the purposes of acquisition of water from a variety of natural wa-
ter sources, its treatment, transmission, storage, and distribution to the
consumers a number of water supply facilities are utilized:

e water intake structures [facilities];

e water-pumping facilities [stations / plants] supplying water to the
point of its treatment;

o water treatment facilities [structures/stations/plants/works], also
called water purification facilities [structures/stations/plants/works];

o collection [collecting / accumulator/pipeline] tanks for purified
water;

o water-pumping facilities [stations / plants] supplying the purified
water to towns, cities or industrial enterprises;
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e water conduits, aqueducts, and water mains [water-supply net-
works] serving for water delivery to the consumers;

e plumbing [plumbing systems] installed in a building and designed
for the supply of water and the elimination of wastes.

A complete water supply system is known as a waterworks. Some-
times this term is specifically applied to pumping stations, treatment sta-
tions, or storage facilities. Storage facilities are provided to reserve extra
water for use when demand is high and, when necessary, to help main-
tain water pressure. Treatment stations are places in which water may be
filtered to remove suspended impurities, aerated to remove dissolved
gases, or disinfected with chlorine, ozone, ultraviolet light, or some other
agent that kills harmful bacteria and microorganisms. Sometimes hard
water is softened through ion exchange by which dissolved calcium and
magnesium salts are replaced by sodium salts which do not interfere with
soap. Salts of iodine and fluorine which are considered helpful in pre-
venting goiter and tooth decay are sometimes added to water in which
they are lacking.

Not all water supply systems are used to deliver drinking water. Sys-
tems used for purposes such as industry, irrigation and fire fighting oper-
ate in much the same way as systems for drinking water, but the water
need not meet such high standards of purity. In most municipal systems
hydrants are connected to the drinking water system except during peri-
ods of extreme water shortage. Because many cities draw water from the
same water body into which they discharge sewage, proper sewage
treatment has become increasingly essential to the preservation of sup-
plies of useful water.

[ COMPREHENSION CHECK ]

33. Decide whether the following statements are true (T) or false
(F) according to the text. Correct the false statements.

1. A watershed, a source of water supply, a reservoir for storing the
water, a pipeline or an aqueduct, water or wastewater treatment facilities,
a distribution pipe system, as well as water storage facilities are the main
components of a water supply system.

166



2. Simpler water supply systems consist of a source of supply, a
main pipeline, as well as additional water pressurizing components
(pumping stations).

3. All water supply system components are integrated into water in-
frastructure.

4. Water supply facilities include water intake structures, water-
pumping stations, water treatment plants, collection tanks, water con-
duits, aqueducts, water mains, as well as plumbing.

5. Water-pumping stations can vary according to their purpose.

6. Plumbing is designed for the supply of water and the elimination
of wastes in a village, town or city.

7. A waterworks is not only pumping stations, treatment plants, or
storage facilities, but also the whole water supply system.

8. Sometimes hard water is softened through ion exchange by which
dissolved calcium and magnesium salts replace sodium salts.

9. Salts of iodine and fluorine are considered helpful in water softening.

10.Water supply systems used for purposes such as industry, irriga-
tion and fire fighting operate in much the same way as systems for drink-
ing water.

11.Water for irrigation or fire fighting needn’t meet such high stand-
ards of purity as drinking water.

12.Cities never draw water from the same water body into which they
discharge sewage.

13.Proper sewage treatment has become increasingly essential to the
preservation of supplies of useful water because many cities draw water
from the same water body into which they discharge sewage.

34. Answer the following questions.

What components does a water supply system typically consist of?
What is water infrastructure?

What purposes are water supply facilities utilized for?

What are these water supply facilities?

What is a waterworks?

What are water treatment stations intended for?

Are water supply systems used to deliver only drinking water?
Why is proper sewage treatment of vital importance?

NG~ E
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35. Choose the right variant according to the text.

1.

Sources of water, or reservoirs of raw water are ... . (several

answers possible)

a.
b.
C.
d.
2.

lakes, rivers, streams and springs

underground pipelines and ground-level conduits (aqueducts)
underground aquifers

reservoirs, water tanks and water towers

Underground pipelines and ground-level conduits (aqueducts)

are intended for ... .

VOO TP AOOT WO T

conveying water from the source of supply to water consumers
removing impurities from untreated water

making water suitable for various uses

storing water for future use

Water and wastewater treatment facilities are intended for ... .
water collection

water storage

water delivery

impurity removal

... are water consumers. (Several answers possible)

residential apartments and private houses

industrial and commercial establishments

water purification works and wastewater treatment plants
educational and medical institutions

All water supply system ... are integrated into water infra-

structure.

a.
b.

buildings
components

36. Find key words and phrases which best express the general
meaning of each paragraph.

37. What parts of the text can you define? Do they correspond to
the paragraph? Entitle each part.

1.
2.
3.
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38. Write a summary of the text.

[ LANGUAGE FOCUS ]

39. Match the synonyms.

wastewater treatment plant
. water intake structure
. water main
. Water treatment facility

water intake facility
water pipeline

. water purification station
water-supply network

1. accessories a. above-ground

2. collection tank b. accumulator tank
3. conduit c. aqueduct

4. ground-level d. equipment

5. pipe network e. pumping plant
6. pumping station f. sewage treatment works
7. raw water g. tank

8. vessel h. untreated water
9. i.

10 j.

11 k

12 l.

40. Choose the odd word.

to conserve, to serve, to preserve, to store, to keep
plant, structure, pump, station, facility, works
network, system, component, mains
to supply, to provide, to deliver, to demand
to remove, to convey, to carry, to transport, to transmit
to treat, to purify, to clean, to distribute, to cleanse
treatment, purpose, purification, purifying, cleaning, cleansing
to maintain, to support, to sustain, to discharge
9. to use, to employ, to utilize, to pressurize, to consume, to apply, to
exploit
10. reservoir, impounding reservoir, water storage reservoir, water
storage basin, pumping station

NG~ E
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41. Form the derivatives using the following prefixes: dis-, im-, in-
fra-, re-, ultra-, un-, under-.

distribution =» suitable = to place =
ground = to charge = to solve =
purified =» to connect = treated =
purity = to infect = violet =
structure = to move =

42. While reading the following text, find the synonyms to the
words in the right column of the table.

Modern Water Supply

Water sources for modern supply systems
include wells, rivers, lakes, and man-made
reservoirs.

When points of use are near sources, direct
water intake can be used. Offshore intakes are
sometimes built in lakes to obtain water of bet-
ter quality and to avoid freezing problems in
winter. Reservoirs are formed usually by con-
structing dams near the collection point of
mountain-water runoff or across rivers. Dams
provide a way of regulating water collection
and flow so that the supply remains constant.

Modern aqueducts (comprising canals,
closed tunnels, and large pipelines) deliver
water by means of gravity in some cases, but
usually some method of pressurization is used.
After the water reaches collection points it is
normally given some kind of treatment to im-
prove its quality to a usable level. Most im-
portant is the purification process, which de-
stroys harmful bacteria and deactivates virus-
es. Liquid chlorine is the most common
chemical used in modern treatment plants and
is usually applied before other treatment and
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artificial

usage

constructed
to get
generally
levees

accumulation
invariable
including

with the help of
pressurizing

subjected to
to better
kills
neutralizes
prevalent
used
purification




as a final treatment before distribution. In
some plants, ozone and ultraviolet light are
used as disinfectants.

After treatment, water is pumped either di-
rectly into the distribution system or to an ele-
vated water tank. For adequate distribution,
water systems must operate under pressure. In
some cases, the gravity drop of water from its
elevated water tank provides enough pressure;
otherwise, it is supplied by a pumping station.
Adequate pressures range between 2 and 7
kilograms per square centimetre. Materials
used in transporting water to homes and indus-
tries include pipes of cast iron, steel, concrete,
and asbestos cement. Water meters record wa-
ter usage at the site of consumption, and
charges are levied to help pay for operation

disinfectant
agent

straight
vessel
work
fall

delivered
from ... to ...

transportation
enterprises
register
point
functioning

and maintenance of the system.

43. Choose the right variant.
Distribution of Water

The treated water (flows / falls) to a pumping station where it is
pumped into large cast iron (pipes / aqueducts) called water mains. Wa-
ter mains run beneath the streets. They carry water to every (firefighting
/ fire) hydrant and connect with smaller pipes (that / what) lead to every
home, office building and restaurant. The pumping station sends the wa-
ter into the mains under enough (pressure / pressurize) to carry it to
every tap. This pressure is usually so (low / high) that you cannot hold
back the water by putting your finger under a fully opened tap.

Sometimes the (supply / demand) for water may be too great for the
pressure a pumping station can supply. Then, water may only trickle
(form / from) the tap. This can happen on (hot summer / cold winter)
day when many people in the neighbourhood are (watering / planting)
their lawns, filling garden pools, or taking showers. The (water / wa-
tery) pressure may also fall when fire fighters use a large amount of wa-
ter to fight a large fire.
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Most cities pump water into storage (taps / tanks) to help keep their
water pressure high all the time. The tanks are (built / building) on hills,
or they are tall water towers. When water is released from (this / these)
tanks, gravity pulls the water downward giving it the pressure to rush
(through / throughout) the water mains.

44. Make sentences that describe the functions of each system, fa-
cility or item of equipment. Use the correct form of the verbs. You
may form nouns from the verbs if necessary.

Model: A reservoir is a pond or lake ...
... (that / which is) used / utilized / intended / designed / built for
storage of water.

A sewerage system is a system of piping ...
... for the collection and transmission of sewage to the sewage treat-
ment plant.

A water treatment plant ...
... is used / utilized / intended / designed / built for removing impuri-
ties from the untreated water.

A sewage treatment plant ...
... 1s used / utilized / intended / designed to purify mixtures of human
and other domestic wastes.

A vessel ...
is for holding liquid.

System / Facility / Verb Function

Item of Equipment
1. A water supply to be used for/to 1. ... to provide water
system ... to be utilized for/to | supply for a variety of

2. Asewerage net- | to be intended for/to | water users.
work is a complex of | to be designed for/to | 2. ... to collect and dis-

piping and sewers ... | to be built for pose of sewage from
3. An aqueduct is | to be for populated localities and
an artificial channel | for industrial enterprises to
to the sewage treatment
4. A sewer is an un- works.
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derground pipe or
open channel ...

5. A conduit is any
channel or pipe ...
6. A water meter is
an instrument ...

7. A water tower is
a tower or standpipe

8. A water well ...
9. A waste pipe ...
10. A main is a duct

or pipe ...
11. A water intake is
a structure ...
12. Atank isalarge
chamber ...
13. Adrainisan
underground artifi-

14. Adrainageisa
system of drains ...

cial water passage ...

3. ... to convey water.

4, ... to carry off
drainage water and
waste matter.

5. ... to conduct the
flow of water or other
fluid.

6. ... to measure the
amount of water pass-
ing a specified point in
a piping system.

7. ... to store water in
areas where ordinary
water pressure is inad-
equate for distribution
to consumers.

8. ... to extract water
from a zone of satura-
tion.

9. ... to carry waste
water from a basin,
bath, or sink in a build-
ing.

10. ... to supply or drain
ancillary branches.

11. ... to take water into
a channel or pipe from
a river.

12. ... to hold liquid or
gas.

13.... to collect and
divert groundwater.

14. ... to remove
groundwater or surface
water, to divert water
from structures or to
reclaim the soil.
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45. Translate the following text into English using the active vo-
cabulary.

Cucrema BogocHa0KeHHs (HACEJIEHHOTO MeCTa UJIH MPOMBIIIJIEHHOTO
HpeNpUTHS) JOJDKHA 00eCHeYnBaTh MMOMY4YEeHHE BOJBI M3 MPHPOIHBIX
HNCTOYHUKOB, €€ OYUCTKY, €CJIM 3TO BBLI3BIBACTCHA Tpe6OBaHI/I51MI/I oTpe-
Ourenell, M mogavdy K Mectam notpeOsieHus. (s BBIIONHEHHUS THX 3a-
Jad CIyXaT CIeAYIOIUe COOPYKEHHs, BXOIIINE OOBIYHO B COCTAB CH-
CTEMBI BOJIOCHAOXKEHN:

a) BOJOIIPUEMHBIC COOPYKEHUS, TIPH TTOMOIITH KOTOPBIX OCYIIECTBIIS-
€TCs IPUEM BOJBI U3 IPUPOIHBIX HCTOUHUKOB,

0) BOZIOTIOTbEMHBIE COOPYKEHUS, T.€. HACOCHBIE CTAHIHH, ITOJAIOIIHE
BOAYy K MECTaM €€ OUYNCTKH, XpPaHCHUA UIIU HOTpe6JIeHI/I$I,

B) COOPY’KEHUS 151 OYMCTKU BOJIBI,

I') BOJOBOABI U BOAOIPOBOAHBIE CETH, CIYXKAIKe Ui TPAHCTIOPTHPO-
BaHU U IOJ4Aa4YU BOJAbI K MECTaM €€ HOTpe6HeHI/I$I,

1) OalTHKU W pe3epByaphl, UTPAIOLIME POJIb PETYIHUPYIOMIUX U 3amac-
HBIX EMKOCTEH B CICTEME BOJIOCHAOKEHHSI.

Cxema pacriojio)KeHHsT OCHOBHBIX COOPY)KEHHMH CHUCTEMbI BOJOCHA0-
JKEHUs [I0Ka3aHa Ha PUCYHKE!

1- 2a - cTaHumA
3 - OYUCTHbIE
BoZonpuemHoe nepsoro
COOpYKEeHUA
CoOpy)KeHUe noavema
26 - cTaHumA 4 - c60pHbIi
5 - BO40BOADI BTOpOro esepsyap
nogbema P
6 - ceTb Tpyb

Bopna 3abupaercs W3 UCTOYHHMKA MPU ITOMOINH BOJAONPHUEMHOIO CO-
opy:xkenuss 1 u momaeTcs Hacocamu, YCTaHOBJICHHBIMM Ha CTAHIIMU
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NnepBoro moabeMa 2a, Ha OYMCTHbIe coopy:kenus 3. [locie oumcTkn
BOJA IOCTyNaeT B cOOpPHBIN pe3epByap 4, U3 KOTOpOro 3abupaercs
JIPyTO# TPYTIION HACOCOB, YCTAHOBJIEHHBIX HA CTAHIMHU BTOPOIro MOIb-
emMa 20, ¥ 110 BOIOBO/IAM 5 TIolaeTcsi B ceTh TPYO 6, pa3BoIsIInX BOAy
K MecTaM MOTpeOIeHus..

Bomonanopnas 6amras (MM HAIOPHBIA pe3epByap) MOKeT OBIThH pac-
MOJIO’KEHAa B HayaJle CeTH, B KOHIIE €€ MJIM B KaKOH-IMO0 MPOMEXyTOd-
HOH Touke ceTu. IIopsaoK pacnoIoKEHHs MPOUUX COOPYIKEHUN TaKkKe
MOXXET OBITH pa3iIHICH.

[ SPEAKING PRACTICE }

46. Make a list of the basic water supply system facilities and de-
scribe their purpose and functioning in brief.

47. Get ready to speak about the main components and facilities
of water supply systems.

[ VOCABULARY WORK }

48. Read the following international words and guess their mean-
ing. Mind the stressed syllables. Prove that these words are interna-
tional ones.

Model: toxic ["toksik] 1. si1; TOKCHYHOE BelIecTBO, STOBUTOC BEIlle-
CTBO; 2. TOKCHUYHBIM, STOBUTHIN

centre [“sento] metallurgy [me’teelod31]
critical ["kritik(a)l] organization [g(e)nar’ze1f(o)n]
degrade [d1’greid] organize ["o:g(o)naiz]
dinosaur ["dainaso:] resident ["rezid(a)nt]

mass [mes] revolution [,rev(s)’lu:f(o)n]
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49. Translate the following words and phrases and memorize them.

Nouns and noun phrases

aim
commercial activities
cooling

dampening

dispersal

drought

earthquake

Verbs and verbal phrases

to be called

to be subdivided into
to degrade

to dig

to dissipate

Prepositions

as opposed to

Conjunctions

as well as

emergency
implementation
industrial activities
municipal services
scouring

steam power
waste material

to exceed

to hire
to service

to supply

in exchange for

either ... or ...

50. Study your topical vocabulary and memorize the new terms.

commercial water supply BomocHabxeHHe Ha KOM-
MEpUecKoil OCHOBE; BOJOCHAOKEHHE MpPEeaNnpUATHIl TOp- %
TOBITH

= domestic water supply kommyHanbHO-OBITOBOE BO-
JIocHaOXKeHHe

= domestic water use koMMyHaJIbHO-OBITOBOE BOJIO-
mmo-Tpe0ieHne; BOJOMOTpeOIeHHe KOMMYHAIbHO-OBITOBOTO BOJIO-
CHAOKCHMSI

\d4

industrial water supply mpomsbinuieHHOE [ITPOM3BOACTBEH-

Hoe| BoJocHaOKeHNe

industrial water use poMbIIUIEHHOE BOAOTIOTPEOIEHHE
irrigation water supply Bogomnonaua Ha oporieHHEe
irrigation water use Bozmonorpe0aeHIe OpPOILICHUS
public water supply kommyHansHOE BOIOCHAOXKEHHE
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51. Match the English and Russian equivalents.

1. bran muffins

2. industrial water
usage [consumption]
3. Jack the Caveman
4. local resident

5. machine-building
industry

6. manufactured
goods

7. oil-refining and
petrochemical indus-
try

8. public-service

9. public-supply wa-
ter systems

10. self-supplied do-
mestic water with-
drawals

11. thermal power
station

12. toturn on the tap
13. water supply or-
ganization [utility]

a. BOJIOXO3SMICTBEHHAs] OpTraHHU3aIVs, Pe/-
MPUSATAE KOMMYHAJIBHOTO BOJOCHAOXKCHUS,
KOMITaHUH BOJIOCHAOXEHHUS O0IIETro MoJb30-
BaHUS

b. xomMMyHanbHBIN (c8s13aHHbIL cO CHAO-
JHCenUueM HaceneHuss dNeKMPUYeCcmeom, 6o-
ootl, eazom u m.n.); KOMIAHUs 0OIIECTBEH-
HOTO OOCTY)KWUBAaHHS (1O CHAOJCEHUI0 2a-
30M, 91eKmpo3Hepauell, 60001i)

C. MaIIWHOCTPOCHHE

d. MecCTHBII KUTENb

e. HedTenepepabaTeIBarOIas u HEPTEXU-
MHUYECKas MPOMBIIIJICHHOCTh

f. omamem u3 oTpyGeii

g. otéop BOmbl Iyl OBITOBBIX HYXKI H3
NPUPOJHOTO UCTOYHHKA

h. oTkprIBATH BOJOMPOBOIHBIN KpaH

i. TMemepHbIid YeI0BEK

J. TIPOMBIIUICHHOE BOAOTIOTPEOICHUE

K. mpoMbIlIeHHBIE TOBapbl, TOBAPHI MPO-
MBIIIJICHHOTO TPOM3BOJICTBA, (haOpUyHbIC
TOBapbI

|. cucreMbl KOMMYHAJIbHO-OBITOBOTO BO-
JOocHa0KeHUs

M. rertoanekTpocTannus, TOC

52. Match the terms and their definitions.

dissipate, domestic, industrial, machinery, public, public utility,

self-, toxic, wastes

a. an organization supplying a community with electricity, gas, wa-
ter, or sewerage
b. by one's own efforts; by its own action
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c. causing or capable of causing death or illness if taken into the
body; poisonous

d. disperse or scatter

e. a group of machines arranged to perform a useful function; ma-
chines collectively

f. materials that are not wanted; the unusable remains or byproducts
of something

g. of or concerning the people as a whole; of or provided by the gov-
ernment rather than an independent, commercial company

h. of or for use in the home rather than in an industrial or office envi-
ronment

i. of, relating to, or characterized by industry

53. Translate the following sentences into Russian paying atten-
tion to the underlined words that can be verbs, nouns or adjectives
without changing their form and adding suffixes.

1. chief aim; to achieve / gain one's aim; to aim at

2. flood control; a river is in flood; the dam burst, flooding a small
town; the river flooded its banks

3. to produce steam; water steam; steam engine; the equipment was
originally powered by steam; the water was steaming

4. waste of time / money / energy; to go to waste; to dump industrial
waste into rivers and seas; to recycle household waste; waste water;
waste products; waste material; waste paper; we can't afford to waste
electricity; to waste time / money / energy

Now fill in the table with Russian equivalents to the words from
the sentences above.
aim, flood, steam, waste

NOUN VERB ADJECTIVE | ADVERB
cool | mpoxmnana, oxJ1a- MIPOXJIAHBIH, HEBO3MY-
CBEXKECTh | JKImaTh(cs), CBEXUH THMO, CTIO-
OCTBIBATh KOMHO
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[ READING PRACTICE ]

54. Read the following text with a dictionary.

Text C Classification of Water Supply Systems

Water supply is available water provided to fulfill a particular need. If
the need is domestic, public, commercial, industrial, or agricultural, the
water must fulfill both quality and quantity requirements.

Water supply systems are subdivided into several branches according
to the purpose of facilities they service:

1. domestic water supply;

2. public water supply;

3. industrial and commercial water supply.

Water use in agriculture (for irrigation) is considered separately.

Domestic and Public Water Supply

Of all municipal services, provision of potable water is perhaps the
most vital. All people depend on water for satisfying numerous domestic
(household) needs indoors and outdoors.

Domestic water use just covers self-supplied domestic water with-
drawals by those people and organizations that use their own wells to
supply their water, as opposed to public-supplied (public-service) water.

Water generally gets to our homes in one of two ways. Either it is de-
livered by a city water supply organization (utility), or people supply
their own water, usually from a well. So, water delivered to homes is
called “public-supplied/ public-service” and water supplied by people
themselves is called “self-supplied”.

No doubt, the first public-supply water system was when Jack the
Caveman was hired by his neighbours to fetch a bucket of water from the
Dinosaur River in exchange for some delicious prehistoric bran muffins.
Today organized systems exist all over the world. Their aim is to get wa-
ter, clean it and deliver it to local residents.

When the population was a lot more rural, people used to have to dig
their own wells and create storage tanks for their water supply. But with
the majority of urban population the public-supply water systems do that
work for us. All we do is turn on the tap and pay the bills!
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During times of droughts, floods, earthquakes, or other emergencies,
vigorous efforts must be made to maintain public water supplies.

Industrial Water Supply

Water supply systems must also meet requirements for commercial
and industrial activities.

The Industrial Revolution was the rapid development of industry that
occurred in Britain in the late 18th and 19th centuries and brought about
the introduction of machinery. It was characterized by the use of steam
power, the growth of factories, and the mass production of manufactured
goods. Water has always played a critical part in implementation of eve-
ry industrial process. It is estimated that now about 22% of world-wide
water use is industrial. The demand for water is sure to increase in fu-
ture. Though water consumption depends on the region, as a whole, in-
dustrial water usage is lower than agricultural use.

The most important purposes of industrial water consumption are
cooling, scouring, washing, dampening, steam generation, hydraulic
transport, etc. The use of water for cooling exceeds all other kinds of
water consumption as it is used in such branches of industry as metallur-
gy, oil-refining industry, chemical industry, etc. In general, the largest
water users are enterprises of metallurgical, chemical, oil-refining, petro-
chemical, and machine-building industry, as well as thermal power sta-
tions.

Industry also uses water to dissipate and transport waste materials. In
fact, many streams are now overused for this purpose, especially water-
courses in urban centres. The use of watercourses for waste dispersal
degrades the quality of the water and may reduce its usefulness for other
purposes. This is especially true if the industrial wastes are toxic.

[ COMPREHENSION CHECK ]

55. Complete the following sentences according to the text.
1. Water supply is available water provided to fulfill ... .

2. Water supply systems are subdivided into several branches ac-
cording to ... .
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3. Water use in agriculture (for irrigation) ... .

4. Of all municipal services, provision of potable water is perhaps ... .

5. All people depend on water for satisfying ... .

6. Water generally gets to our homes in ... .

7. So, water delivered to homes is called ... and water supplied by
people themselves is called ... .

8. ... still exist all over the world.

9. Allwedois...!

10.During times of droughts, floods, earthquakes, or other emergen-
cies, vigorous efforts ... .

11.Water supply systems must also meet requirements ... .

12.Water has always played a critical partin ... .

13.The demand for water is sure to ... .

14.As a whole, industrial water usage is lower than ... .

15. The most important purposes of industrial water consumption are ... .

16.The use of water for cooling exceeds all other kinds of water con-
sumption as it is used in such branches of industry as ... .

17.The largest water users are enterprises of ... .

18.Industry also uses water to ... .

19.The use of watercourses for waste dispersal ... .

56. Answer the following questions.

What needs does water fulfill?
What branches are water supply systems subdivided into?
What is domestic water use?
How does water get to our homes?
What role has the Industrial Revolution played?
Is agricultural water use higher than industrial one?
. What are the most important purposes of industrial water con-
sumption?
8. Why are many streams in urban centres overused nowadays?

NoogkrwnpE

57. Find key words and phrases which best express the general
meaning of each paragraph.
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58. What parts of the text can you define? Do they correspond to
the paragraph? Entitle each part.

2.

3.

59. Write a summary of the text.

[ LANGUAGE FOCUS ]

60. Match the synonyms

1. branch a. deteriorate

2. commercial b. device/engine/mechanism
3. degrade c. dissipation

4. dispersal d. divide

5. fulfill e. engineering industry

6. machine f. essential

7. machine-building g. field

industry h. heat

8. municipal i. inhabitant

9. power plant J. intake

10. reduce k. lower

11. resident I. perform

12. subdivide m. poisonous

13. thermal n. power station

14. toxic 0. public/public-service

15. usefulness p. suitability/applicability/adequacy
16. vital g. trading

17. wastes r. waste products

18. withdrawal
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61. Choose the odd word.

1. to degrade, to make worse, to refine, to become worse, to worsen,
to deteriorate, to impair

2. to reduce, to decrease, to diminish, to impair, to disperse, to lower,
to lessen, to decline, to fall, to drop

3. to maintain, to increase, to grow, to rise, to raise, to elevate, to
heighten, to enhance

62. Choose the synonyms of the underlined words.

1. If the need is domestic, public, commercial, industrial, or agricul-
tural, the water must fulfill both quality and quantity requirements.

a. deliver

b. meet

c. carry out

d. create

2. Of all municipal services, provision of potable water is perhaps
the most vital.
. palatable
. drinkable
. fresh
self-supplied

3. Domestic water use just covers self-supplied domestic water with-
drawals by those people and organizations that use their own wells to
supply their water, as opposed to public-supplied (public-service) water.

a. by means of

b. in order to

c. inaddition to

d. in contrast with

4. So, water delivered to homes is called “public-supplied” and water
supplied by people themselves is called “self-supplied”.

a. public water supply

b. public-service

c. public water supplies

d. self-service

5. The Industrial Revolution was the rapid development of industry
that occurred in Britain in the late 18th and 19th centuries.

a. existed

o O T o
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situated
took place
. took part
It was characterized by the use of steam power, the growth of fac-
tories, and the mass production of manufactured goods.
a. engineered
b. industrial
c. household
d. finished
7. It is estimated that now about 22% of world-wide water use is in-
dustrial.
characterized
calculated
claimed
required
. The use of water for cooling exceeds all other kinds of water con-
sumption.
a. surpasses
b. decreases
c. increases
d. exaggerates
9. In fact, many streams are now overused for this purpose, especial-
ly watercourses in urban centres.
a
b
c
d

oo o

©

©oooe

. underused

. reused

. recycled

. overexploited

63. Read the following text and complete the table. Translate the fol-
lowing text into English using the active vocabulary and the tips below.

Knaccupukauus cucremM BoI0CHAGKEHUSA

CucTteMbl BOJIOCHA0KEHUS MOTYT KJIACCU(HUIIMPOBATHCS IO Py OC-
HOBHBIX ITPU3HAKOB.

[lo Ha3zHaueHWIO pa3MYarOT CUCTEMBI BOJIOCHA0XXEHHUs (BOIOIPOBO-
ITbI) HAaCEJICHHBIX MeCT (TOPOJIOB, TTOCEIKOB); CHCTEMBI TIPOU3BOJICTBEH-
HOTO BOJOCHa0XeHHUS (TIPOU3BOJICTBEHHEIE BOJOIPOBOJIBI), KOTOPHIE,
B CBOIO OYEpE]lb, PA3IMYAIOT 110 OTPACIISIM MPOMBIIUICHHOCTH (BOIOTPO-
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BOJBI TEIUIOBBIX 3JIEKTPOCTAHIMIA, BOJONPOBOIBI METAJLTYPrHYECKHX
3aBOJIOB U T. [I.); CUCTEMBI CEIIbCKOX03IHCTBEHHOI'O BOJOCHA0KEHUSL.

B mpenenax omHOro 00beKTa B COOTBETCTBHM C OOBEAMHEHUEM pa3-
JTUYHBIX (YHKLIUH yCTpamBaloT BOJAOMPOBOABI XO3SHCTBEHHO-ITUTHEBEIE,
MPOTHUBOIOXKAPHBIE U IPOU3BOJICTBEHHBIE.

Ilo xapakTepy HCIIOIB3YEMBIX NPUPOAHBIX HMCTOYHHUKOB DPA3IMYAIOT
BOJIOTIPOBO/IBI, TIOJTy4YalOIIre BOAY U3 IOBEPXHOCTHBIX MCTOYHHUKOB (ped-
HbIC, O3CPHLIC U T.I[.); BOJOIPOBOALI, OCHOBAHHBIC HAa MOA3CMHBIX BOJax
(apre3naHcKue, POJHUKOBBIE U T.II.); BOZOIIPOBOABI CMELIAHHOI'O MHUTa-
HUSA — IIPU UCIIOJIB30BaHUN NCTOYHUKOB PA3JIMYHBIX BUI0B.

ITo cnocoOy momaun BOIBI Pa3IMYalOT BOJOMPOBOABI CaMOTEYHBIE
(rpaBUTaLMOHHBIE); BOJONPOBOJIBI ¢ MEXaHUYECKOH Mojaaueil BoApl (¢ mo-
MOIIBIO HACOCOB), a TAK)KE 30HHBIE BOIOIIPOBOABL, Il€ BOJAA IOAACTCS B
OTACIIbHBIC paﬁOHbI OTACJIbHBIMU HACOCHBIMU CTaHIIUAMU.

Kpome Toro, cucrembl IpOU3BOACTBEHHOTO BOJOCHAO0KEHUS MOMXKHO
pasnuyaTth MO CHocoOy (KpaTHOCTH) HMCIOJIB30BAHUS BOMBI: CHCTEMBI
IIPpAMOTOYHOI'O BOIIOCHa6)KCHI/I$I (C OAHOKPATHBIM HMCIIOJIB30BAHUEM BO-
JIbl); CHCTEMBI 00OPOTHOTO BOJOCHA0KEHUS; CHCTEMBI C IOBTOPHBIM HC-
MOJIb30BaHHEM BOJIBI.

Hpunuun kaaccupuka- | Tunbl BOAONPOBOIAOB
HHH

10 Ha3HA4YCHUIO

M0 XapakTepy HCIIOJb3ye-
MBIX TIPHPOAHBIX HCTOY-
HHUKOB

CHcTeMBbl BOIO- | IO crtocoOy Mmo1auu BOJIBI
cHa0keHuUs1 (BO-
JOTIPOBO/IbI) B COOTBETCTBHHU C O0BEAHU-
HEHHEM Pa3IM4YHbIX (QyHK-
Ui (8 npeoderax 00HO20
obvexma)
mo cmnocody (KpaTHOCTH)
HCTIONIb30BaHUsL BOJIBI (0714
cucmem npou3800CMEEHHO-
20 8000CHA-0JiCeHUs)

WNhE WP ERwD e

@n e
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=> cucTeMbl BOJIOCHAOKEHHSI HACeJIEHHBIX MecT — Systems of water
supply of inhabited localities

= cucTeMbl MPOU3BOJACTBEHHOr0 [POMBIIIIEHHOTO] BOIOCHAG-
skenust — industrial water supply systems

= CHCTeMbI CeIbCKOX03sIiiCTBEHHOI0 BOIOCHAOKeHust — rural wa-
ter supply systems

= X03s1liCTBEHHO-NMUTHEBBIE BOAONMPoBoabI — domestic [household]
water supply systems

= npoTuBoINOKaApHBIE Bogonposoanl — fire water supply systems

= npou3BoJACTBeHHBIE BogonpoBoabl — industrial water supply sys-
tems

= BOJONPOBO/bI, MOJYYAIOIIHE BOAY U3 MOBEPXHOCTHBIX HCTOY-
HUKOB — water supply systems obtaining water from surface water
sources

= BOJ0ONPOBO/IbI, OCHOBAHHBIE HA MOJ3eMHBIX Bogax — Water sup-
ply systems based on groundwater

= BOAONMPOBOABLI CMEIAHHOr0 mMUTaHus — mixed water supply sys-
tems

= caMoTeuYHbIe [FpaBHTAIIMOHHBIE] BOTONMPOBOILI — gravity water
supply systems

= BOAONPOBOAbI ¢ MEeXaHHYECKOI Mmoaaveil BOAbI (C MOMOIILIO
HacocoB) —supply systems with pump(ed) water feed

=> 30HHbIE BOIONPOBOabI — zONal water supply systems

= cucTeMbl MPSIMOTOYHOr0 BoJAoCHAa0KeHus — once-through water
supply systems

= cucreMbl 000poTHOr0 BoxocHab:xkenusi — water recycling sys-
tems / reverse water supply systems

= cucTeMbl ¢ MOBTOPHBIM HCIOJIL30BAaHMEM BOABLI — Water reuse
systems

[ SPEAKING PRACTICE ]

64. Find additional information on the water supply of your na-
tive city or town. Make a presentation.
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65. Get ready to speak about the classification of water supply

systems.

[ VOCABULARY WORK J

66. Read the following international words and guess their mean-
ing. Mind the stressed syllables. Prove that these words are interna-

tional ones.

Model: ancient [ einf(a)nt] ApeBHUIA; CTAPUHHBIHN, CTAPbI; AHTHY-

HBIH

arcade [a:"kerd]

arch [a:tf]

archaeological [, a:kio’lodzik(a)l]
basin ["bersn]

campaign [kem’ pein]
channel ["tfeen(a)1]

clay [kler]

concrete ["kopkri:t]
container [kon’terns]
contour ["kontus]

cross ['kros]

culture ["kaltfs]

drill [dr1l]

epidemic [,ep1’demik]
evolution [,eva’l(j)u:f(a)n ]
fortress ["fo:tros]

fountain ["fauntin]

granite ["grenit]

information [, mfo"merf(o)n]

initiate [1"niftert]

innovation [, mou’verf(a)n]

kilometer [k1’lomits]

litre ["li:ta]

massive [‘measiv]

mile [marl]

pier [p1o]

privileged [ priv(s)lidzd]

progress 1. n ["prougres]
2.V [pra’gres]

realization [, riolar’zeif(a)n]

sense [sens]

series ["stori:z]

sterilize ["ster(o)laz]

trench [tren(t)/]
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67. Match the English and Russian equivalents.

CLOo~NoOrwNE

—

11.
12.

13.
14.
15.
16.
17.

18.

19.
20.
21.
22.

to .

asbestos cement
brick-lined walls
cast-iron pipe

clay pipe

cut stone
distribution reservoir
ductile iron

lead pipe

open channel

point of use

private household
projects rendered

impracticable

reinforced concrete
rough concrete
slow-sand filtration
storage reservoir

the excess being used

to be concerned with

smth

to channel water
to come into use
to draw water (from)
to withstand pressure

a. a M3IHIIKU MCIIOIh30BAIKCH JIJIS ...
b. acGecromement

C. OydepHOE BOAOXPAHUIULIE;
MIpeAeTUTENbHBIN OacCceitH

d. ObITH 03a00YCHHBIM YeM-1.

€. BOJOXpaHWJIHIIE; OaK I BOJIBI; BO-
nocOopHBIi OacceliH; pesepByap

f. BXomuTh B ymorpebieHUe, HAYATh
HCTIOIb30BaThCs

0. BBIICPKUBATH JABJICHHE

h. rpaButanmoHHas mecyaHas Qpuib-
Tpauus

i. 100BIBaThH BOJY, MOJydYaTh BOAY, Ka-
gaTh BOY (¥3)

J. xene300eToH

K. kepamudeckas TpyOa; roHYapHas
(npenaxknas) TpyOa

|. KoBKkoOe (ms2K0€) Kene30

M. MECTO UCIIOIB30BAHUS

N. HeOTIeJaHHBIH O0eTOH, OETOH MOCIIE
pacmanyOku

0. 00OMypOBaHHBIC CTECHBI

p. OTKpBITOE PYCIIO

0. IUIaHBI OKA3bIBAJHCh HEOCYIIECTBH-
MBIMH

I. TIPOBOJIUTH BOJy yepe3 KaHaj, Mmyc-
KaTh BOAY 110 KaHaIy

S. CBHHIIOBas TpyOa; MOABOMAIIAS TPY-
Oa

t. TEcaHbIll KAMEHb

U. gacTHOE (IOMO)XO3SIMCTBO (cembs,
KOMopas icuéem 6 YacmuHom 0ome)

V. 4yryHHag Tpyoa

pac-
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68. Match the terms and their definitions.

advanced, aqueduct, arch, baths, conveyance, fountain, install,
neglect, ganat [ko"na:t], tunnel

a. (in the Middle East) is a gently sloping underground channel or
tunnel constructed to lead water from the interior of a hill to a village
below

b. a curved symmetrical structure spanning an opening and typically
supporting the weight of a bridge, roof, or wall above it

c. apublic establishment offering bathing facilities

d. an artificial channel for conveying water, typically in the form of a
bridge supported by tall columns across a valley

e. an artificial underground passage, esp. one built through a hill or
under a building, road, or river

f. an ornamental structure in a pool or lake from which one or more
jets of water are pumped into the air

g. fail to care for properly

h. far on or ahead in development or progress

i. the action or process of transporting smth from one place to another

j. place or fix (equipment or machinery) in position ready for use
we're planning to install a new shower

[ READING PRACTICE ]

69. The following text is in the jumbled order. Look at the plan of
the text, read the paragraphs and number them in the correct order
according to the plan.

1. Water as an important factor in the development of early civiliza-
tions.

2. The emergence and development of advanced water supply sys-
tems in ancient times.

3. Highly advanced Roman aqueducts as one of the greatest
achievements in the ancient world.

4. The purpose and description of Roman aqueducts.
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5. The condition of water supply systems in Europe after the fall of
the Roman Empire.

6. Some facts about the development of water supply systems over
the past four centuries.

Text D Historical Background:
Developments in Water Supply Systems

O In the 17th and 18th centuries, distribution systems utilizing cast-
iron pipes, aqueducts, and pumps were installed in London and Paris.
However, cast-iron pipes with joints capable of withstanding high pres-
sures were not used very much until the early 19th century. The steam
engine was first applied to water pumping operations at about that time,
making it possible for all but the smallest communities to have drinking
water supplied directly to individual homes.

During the 19th century the pollution of most water supplies became
so serious that slow-sand filtration was initiated; and by the end of the
century the realization that diseases could be transmitted by water led to
the use of sterilizing chemicals, usually chlorine compounds.

Asbestos cement, ductile iron, reinforced concrete, and steel came in-
to use as materials for water-supply pipelines in the 20th century.

O Water is power not only in the hydraulic sense, but in relation to
progress and culture; campaigns as well as fortresses have been lost, pro-
jects rendered impracticable and communities have flourished or de-
cayed for want of water.

Water was an important factor in the location of the earliest settled
communities, and the evolution of public (and later industrial) water
supply systems is tied directly to the growth of cities. There is much ar-
chaeological evidence to indicate that ancient peoples were concerned
with their water supply. In the development of water resources beyond
their natural condition in rivers, lakes, and springs, the digging of shal-
low wells was probably the earliest innovation. Wells were sufficient for
small communities, and rivers provided enough water for civilizations
along the Tigris and Euphrates, the Nile, and the Indus rivers.

O The need to channel water supplies from distant sources was an
outcome of the growth of urban communities. Among the most notable
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of ancient water conveyance systems are the aqueducts built between
312 BC and AD 455 throughout the Roman Empire. Some of these im-
pressive works are still in existence. The writings of Sextus Julius Fron-
tinus (who was appointed superintendent of Roman aqueducts in AD 97)
provide information about the design and construction of this system.
The outstanding features of the system were 11 major aqueducts totalling
359 miles (578 kilometres) in length — of which 30 miles were supported
on stone arches — that delivered some 50,000,000 gallons (189,000,000
litres) of water to the city daily and supplied Rome itself. The great and
highly advanced Roman waterway system known as the aqueducts is
among the greatest achievements in the ancient world.

O During the
Middle Ages in Eu-
rope there was no no-
table progress in the
methods or materials
used to convey and
distribute water. Water
supplies were largely
neglected, and epidem-
ics caused by water-

borne organisms were  Ppict. 9. The multiple arches of the Pont du Gard in Roman
common. Gaul (modern-day southern France). Its lower tiers carry
a road across the river, and the upper tiers support
an aqueduct conduit that carried water in Roman times

O The Romans constructed numerous aqueducts to bring water from
distant sources into their cities and towns, supplying public baths, la-
trines, fountains and private households. Extending from a distant
spring-fed area, a lake, or a river, a typical Roman aqueduct included a
series of underground and aboveground channels. The longest was the
Aqgua Marcia, built in 144 BC. Its source was about 23 miles (37 kilome-
tres) from Rome. The aqueduct itself was 57 miles long, however, be-
cause it had to meander along land contours in order to maintain a steady
flow of water. For about 50 miles the agueduct was underground in a
covered trench, and only for the last 7 miles was it carried above ground
on an arcade. In fact, most of the combined length of the aqueducts sup-
plying Rome (about 260 miles) was built as covered trenches or tunnels.
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When crossing a valley they were supported by arcades comprising one
or more levels of massive granite piers and impressive arches.

The aqueducts ended in Rome at distribution reservoirs, from which
the water was conveyed to public baths or fountains. The water was dis-
tributed from large storage cisterns to public fountains and baths by an
elaborate system of lead pipes. A few very wealthy or privileged citizens
had water piped directly into their homes, but most of the people carried
water in containers from a public fountain. Water was running constant-
ly, the excess being used to clean the streets and flush the sewers.

Ancient aqueducts and pipelines were not capable of withstanding
much pressure. Channels were constructed of cut stone, brick, rubble, or
rough concrete. Pipes were made of drilled stone or of hollowed wooden
logs; clay and lead pipes were also used.

O But populations grew, the need for water increased, tools were de-
veloped, wells had to be dug deeper, and water had to be brought in from
more distant sources. These ancient systems included storage reservoirs
at water sources, canals and aqueducts for water conveyance to points of
use, and water-distribution systems.

Highly advanced systems appeared about 2500 BC and reached their
peak in the system supplying ancient Rome. Brick-lined wells were built
by city dwellers in the Indus River basin as early as 2500 BC, and wells
more than 1,600 feet (almost 500 metres) deep are known to have been
used in ancient China. Construction of ganats, slightly sloping tunnels
driven into hillside that contain groundwater, probably originated in
northwestern Persia (now Armenia) about 700 BC. From the hillsides the
water was conveyed by gravity in open channels to nearby towns or cit-
ies. The use of ganats became widespread throughout the region, and
some are still in existence. Until 1933 the Iranian capital city, Tehran,
drew its entire water supply from a system of ganats.

[ COMPREHENSION CHECK ]

70. Complete the following sentences according to the text.

1. Ancient peoples ... .
2. About 2500 BC ... .
3. About 700 BC ... .
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Between 312 BC and AD 455 ...
During the Middle Ages ... .

In the 17" and 18" centuries ... .
During the 19" century ... .

In the 20" century ... .

ONo A

71. Find key words and phrases which best express the general

meaning of each paragraph.

72. Write a summary of the text.

[ LANGUAGE FOCUS ]

73. Match the synonyms.

1. advanced a. begin
2. ancient b. carry / transport
3. convey c. coated
4. impressive d. cobblestone
5. innovation e. cutting-edge / up-to-date
6. install f. even
7. joint g. grand
8. lined h. junction
9. meander i. mount
10. originate j. novelty
11. rubble k. old / antique
12. sloping I. slanting
13. steady m. wind
74. Match the antonyms.
1. capable a. aboveground
2. directly b. close/ near
3. distant c. decay
4. flourish d. deinstall/uninstall/
5. hollow dismantle
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6. impracticable e. incapable
7. install f. indirectly
8. privileged g. poor
9. slow-sand filtration h. practicable
10. steady i. rapid-sand filtration
11. underground j. solid
12. wealthy K. unprivileged
I. variable/changeable/
inconstant

75. Match the terms (names of materials) and their definitions.

asbestos, cast iron, cement, clay, concrete, granite, iron, reinforced
concrete, rock, steel, stone, wood

a. a hard, relatively brittle alloy of iron and carbon that can be readi-
ly cast in a mold and contains a higher proportion of carbon than steel
(typically 2.0 — 4.3%)

b. a hard, strong, gray or bluish-gray alloy of iron with carbon and
usually other elements, used extensively as a structural and fabricating
material

c. a heat-resistant fibrous silicate mineral that can be woven into fab-
rics, and is used in fire-resistant and insulating materials

d. a heavy, rough building material made from a mixture of broken
stone or gravel, sand, cement, and water, that can be spread or poured
into molds and that forms a stonelike mass on hardening

e. a powdery substance made by calcining lime and clay, mixed with
water to form mortar or mixed with sand, gravel, and water to make con-
crete

f. a stiff, sticky fine-grained earth, typically yellow, red, or bluish-
gray in color and often forming an impermeable layer in the soil. It can
be molded when wet, and is dried and baked to make bricks, pottery, and
ceramics

g. a strong, hard magnetic silvery-gray metal, the chemical element
of atomic number 26, much used as a material for construction and man-
ufacturing, esp. in the form of steel (Symbol: Fe)
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h. a very hard, granular, crystalline, igneous rock consisting mainly
of quartz, mica, and feldspar and often used as a building stone

i. concrete in which wire mesh or steel bars are embedded to in-
crease its tensile strength

j. the hard fibrous material that forms the main substance of the
trunk or branches of a tree

k. the hard, solid, nonmetallic mineral matter of which rock is made,
esp. as a building material

I. the solid mineral material forming part of the surface of the earth
and other similar planets, exposed on the surface or underlying the soil
or oceans

[ SPEAKING PRACTICE ]

77. Find additional information on developments in water supply
systems. Make a presentation.

78. Get ready to speak about the history of water supply systems.

[ FOLLOW-UP ACTIVITIES ]

79. Read the texts of UNIT 3 again and make notes under the fol-
lowing headings. Then use your notes to talk about Water Supply
Systems, The Classification of Water Supply Systems and The Main
Components and Facilities of a Water Supply System.

Water supply.

Water supply systems.

Water distribution systems.

The main components and facilities of a water supply system.
Domestic, public and industrial water supply.

Developments in water supply systems.

Water supply in Minsk.

No ook~ wdpE
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SUPPLEMENTARY READING

Text 1. PLUMBING

Plumbing is a system of pipes and fixtures installed in a building for
the distribution and use of potable (drinkable) water and the removal of
waterborne wastes. It is usually distinguished from water and sewage
systems that serve a group of buildings or a city.

Plumbing is the system of pipes, with their appurtenances and the fix-
tures and equipment attached to them, which furnish the domestic ser-
vices needed for human health and well-being. In its more extensive
phases as a pipe craft it includes, besides water piping and drains, vari-
ous other systems, as piping for gas, air, and other domestic and industri-
al needs.

Nowadays the term “plumbing fixture” embraces not only showers,
bathtubs, lavatory basins, and toilets but also such devices as washing
machines, garbage-disposal units, hot-water heaters, dishwashers, and
drinking fountains.

Materials

The water-carrying pipes and other materials used in a plumbing sys-
tem must be strong, noncorrosive, and durable enough to equal or exceed
the expected life of the building in which they are installed. Toilets and
lavatories usually are made of stable porcelain or vitreous china, alt-
hough they sometimes are made of glazed cast iron, steel, or stainless
steel. Ordinary water pipes are usually made of steel, copper, brass, plas-
tic, or other nontoxic materials; and the most common materials for sew-
age pipes are cast iron, steel, copper, and asbestos cement.

From the History of Plumbing

One of the problems of every civilization in which the population has
been centralized in cities and towns has been the development of ade-
quate plumbing systems.

In certain parts of Europe the complex aqueducts built by the Romans
to supply their cities with potable water can still be seen. However, the
early systems built for the disposal of human wastes were less elaborate.
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Human wastes were often transported from the cities in carts or buckets
or else discharged into an open, water-filled system of ditches that led
from the city to a lake or stream.

Improvement in plumbing systems was very slow. Virtually no pro-
gress was made from the time of the Romans until the 19th century. The
relatively primitive sanitation facilities were inadequate for the large,
crowded population centres during the Industrial Revolution, and out-
breaks of typhoid fever and dysentery were often spread by the con-
sumption of water contaminated with human wastes. Eventually these
epidemics were curbed by the development of separate, underground
water and sewage systems, which eliminated open sewage ditches. In
addition, plumbing fixtures were designed to handle potable water and
water-borne wastes within buildings.

Evidence of installations designed for the supply of water and the
elimination of wastes can be traced back to the earliest settlements of
mankind, where materials such as clay, wood, lead and cast iron have
been used. It is actually only during the 20th century that plumbing has
developed into complex systems with many varieties of pipes and pipe
joints. Thus for a very long time the plumber was an artisan in the join-
ing and shaping of lead pipe, and the trade derived its name from the
Latin word “plumbum”, “lead”.

Water Distribution Methods

Methods of water distribution vary. For towns and cities, water com-
panies treat water collected from wells, lakes, rivers, and ponds and dis-
tribute it to individual buildings. In rural areas water is commonly ob-
tained directly from wells.

In most cities, water is forced through the distribution system by
pumps, although, in rare cases, when the source of water is located in
mountains or hills above a city, the pressure generated by gravity is suf-
ficient to distribute water throughout the system. In other cases, water is
pumped from the collection and purification facilities into elevated stor-
age tanks and then allowed to flow throughout the system by gravity. But
in most municipalities water is pumped directly through the system; ele-
vated storage tanks may also be provided to serve as pressure-
stabilization devices and as an auxiliary source in the event of pump
failure or of a catastrophe, such as fire, that might require more water
than the pumps or the water source are able to supply. The pressure de-
veloped in the water-supply system and the friction generated by the wa-
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ter moving through the pipes are the two factors that limit both the height
to which water can be distributed and the maximum flow rate available
at any point in the system.

Modern Plumbing Requirements

In mid 20th century plumbing has become the object of extensive sci-
entific and technical studies in order to make the systems operate proper-
ly, and to safeguard human health, “safe” and “sanitary” being the key
words. All the installations are governed by the laws, rules, and regula-
tions of building safety engineers and health authorities through sanitary
codes, building codes, and plumbing codes. With the development of
modern living standards and the increased requirements in industrial
work, plumbing is rapidly becoming an involved field which requires a
great many new adaptations and special devices.

Water has to be delivered at the desired temperature and in a form
that will cause no harm. For the ordinary tub- or bowl-type fixture the
flow should enter the vessel at a quiet velocity in a non-splashing stream
and in plentiful volume to give the user satisfaction. For flushing-type
fixtures the pressure of the water must be efficient to operate the control
valve and flush out the bowl and trap. In all cases the installation has to
be made in such a manner that reverse flow is impossible. For fixtures
with direct connection of the water pipe to any contamination source it
becomes necessary to install devices such backflow preventers to ensure
the cleanness of the water supply.

Friction loss in the pipes must be carefully measured so that pressure
can be provided, either from the street main or auxiliary pumping
equipment in the building, sufficient to overcome the friction in the pipes
and the additional pressure necessary to lift the water up to the __ outlet
(static head). The water lines are provided with valves for shutoff pur-
poses or for the throttling down of the flow. In each case it is necessary
to know the characteristics of the particular water supply in order to se-
lect the material which will not be affected through corrosion by the wa-
ter and in turn cause contamination of the water. For ordinary conditions,
a galvanized steel pipe, brass, or copper is used. For such highly purified
supplies as demineralized or distilled water, more expensive piping such
as a tin or glass pipe may be used.
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Pipe Size

The sizing of pipes for the conventional type of building is regulated
by plumbing codes. A certain factor, or fixture unit, is assigned to each
fixture or drain outlet. The various sizes of drains, risers, and vents are,
depending somewhat on the method of installation and the length of
pipe, allowed a given number of fixture units. For more involved instal-
lations, particularly industrial work where the actual discharges in gal-
lons per minute may be known, the designer of a plumbing system may
have to use hydraulic calculations in order to determine the correct size
and slope of the drains.

For water piping the sizing is also a problem in hydraulics. There
again it has been found practical in the conventional type of building to
use fixture units to ascertain the probable maximum flow in gallons per
minute. In both drainage and water lines allowance should be made for
what is called respectively "base flow" and “constant flow”. These are
flows which, as the terms imply, for any period of a few minutes or
hours may place a demand on the capacity of the pipe in addition to the
fluctuating and momentary demand caused by the individual fixtures.

Equipment

The equipment required in plumbing systems consists of such items
as storage tanks which furnish water from overhead through gravity, or
the pressure type which pushes the water up, by having the tank partly
filled with compressed air. Both types of tanks have to be supplied by
pumps. Pumps are also used for lifting wastes from lower levels into the
sewers at a higher level.

Hot water heaters, with or without storage tanks can be heated by
steam, any kind of fuel, mostly gas or oil, and electricity. Depending on
the type of usage, the heaters may vary from quick recovery, "instanta-
neous" types to slow recovery tank types. In the heating of water several
problems come up. Allowance must be made for possible excess pres-
sure due to the expansion of water when heated. Owing to the release of
oxygen when water is heated, the corrosion factor is intensified, and
minerals are precipitated, causing harm to the tank and coils. Thus there
are various combinations of heaters to choose from, all according to the
hardness of the water and the maximum temperature to which the water
is to be heated.
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Text 2. PLUMBING

Domestic water-supply systems for low-rise residential buildings
have two sources, either municipal water-distribution systems or, where
these are not available, wells that are drilled to underground aquifers
which are free of contamination. Water is drawn from the wells with
small submersible electric pumps, which are lowered through the well
casing to the intake. Underground exterior water-supply pipes are usual-
ly cast-iron with threaded connections to contain the pressures applied to
the fluid, which is typically sufficient to raise it four stories. Within the
building, copper tubing with soldered connections is used for distribution
because of its corrosion resistance and ease of fabrication; in some areas
plastic pipe is also used. The domestic water supply is divided into cold
and hot systems, the cold water being piped directly to the fixtures. The
hot-water system first draws the supply through a hot-water heating tank,
which raises its temperature to about 60° C (140° F) using electric re-
sistance or gas heat. Domestic water heaters that use solar radiation to
heat water in coils exposed to the sun on a glass-covered black metal
plate (flat-plate solar collectors) are found in areas where there is ample
sunshine and relatively high energy costs. The hot water is then distrib-
uted from the heater to the fixtures in a recirculating loop pipe system, in
which gravity and temperature differentials maintain a constant tempera-
ture in period of low demand.

The primary residential use of water is in the bathroom, which typi-
cally includes a bathtub of cast iron or pressed steel with a ceramic
porcelain coating (although fibre-glass-reinforced resin is also used), a
ceramic lavatory, and a ceramic tank-type water closet. The bath and
lavatory are supplied with hot and cold water through faucets with lever
or screw-type valve controls. The valve of the water closet supply is also
lever-operated and relies on the gravity power of the water in the tank for
its flushing action. Shower baths are also common, often incorporated
into bathtub recesses or in a separate compartment finished with ceramic
tile. In some countries a bidet is included.

Other widely used plumbing fixtures include kitchen sinks, usually of
cast iron or pressed steel with a ceramic porcelain coating, or of stainless
steel; automatic dishwashing machines; and automatic washing machines
for laundry. Kitchen sinks can be fitted with garbage disposals, which
grind solid waste into a fluid slurry that is flushed out with wastewater.
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Where the possibility of back siphonage of wastewater into the water
supply exists, a vacuum breaker must be provided at the supply to pre-
vent this happening, but most domestic plumbing fixtures are designed to
avoid this possibility.

Drainage systems to remove wastewater are made of cast-iron pipe
with threaded joints or bell-and-spigot joints sealed with molten lead or
with plastic pipe with solvent-welded joints. The waste pipe of every
plumbing fixture is provided with a semicircular reverse curve, or trap,
which remains constantly filled with water and prevents odours from the
drainage system from escaping into occupied spaces. Immediately down-
stream from each trap is an opening to a vent pipe system, which lets air
into the drainage system and protects the water seals in the traps from
removal by siphonage or back pressure. When wastewater leaves the
building, it is drained through a backflow-prevention valve and into un-
derground ceramic pipes. It then flows by gravity to either a private sew-
age treatment plant, such as septic tank and tile field, or to the public
sewer system. If the discharge level of the wastewater is below the level
of the sewer, a sewage ejector pump is required to raise the wastewater
to a higher level, where gravity carries it away.

Text 3. HOUSE PLUMBING

A building's system for waste disposal has two parts: the drainage
system and the venting system.

House plumbing consists of three separate pipe systems:

e cold water system

e hot water system

e drainage system

Plumbing also includes the water heater.

Cold and Hot Water Systems

Both cold and hot water systems operate under high pressure. There-
fore, the pipes can run up and down without having any adverse effect
on their performance. Also, their diameter can be small. The flow of wa-
ter is completely controlled by valves.

As soon as the main water line enters the house, it is connected to a
meter (municipal water supply only) that registers the amount of water
consumed. Next to the meter is a shutoff valve that stops the flow of the
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water to the entire house in case of emergency. The main water line then
splits into two lines: one becomes the cold water line and the other goes
to the water heater to be heated and becomes the hot water line. The hot
and cold water lines run parallel to each other until they reach the valves
of the faucets and the appliances where cold and hot water are mixed
during the usage.

Drainage System

A drainage system operates under gravity. Thus the horizontal pipes
have to be pitched toward their points of discharge. Also, they have to be
wide in diameter. The horizontal drainage pipes are called branches; the
vertical pipes are called stacks; the stacks that carry refuse are called soil
stacks.

Sewage develops harmful gases. These gases must be vented to the
atmosphere by means of the vertical stack vents that penetrate the roof.
Sewage gases and insects are prevented from entering into the house by
traps located at the discharge of each plumbing fixture.

Above ground drainage pipes may be made of cast iron, copper, or
plastic, depending on the local codes. Ail underground drainage pipes
are made of cast iron.

Plumbing Installation

Plumbing is installed in two distinct stages:

a. rough plumbing

b. finish plumbing (which includes the water heater and plumbing
fixture).

Rough plumbing is the installation of all the pipes, fittings, and traps
of the plumbing system. It after the wood frame is completed. Most of
the rough plumbing is installed inside the walls ceilings. First, the
plumber prepares a detailed drawing showing the diameters, lengths, and
material of all the pipes and fittings based on the drawings and field
measurements. The plumber may require some alteration in the wood
framing in order to get the pipes and fittings through. The rough carpen-
ter should cooperate fully with the plumber. However, you are expected
to compensate the carpenter for any extra work.

It is to be noted that the stack walls in which the pipes and soil stacks
are installed must not be of the bearing type, meaning that the ceiling
joists should not bear on them. They should be wide enough to accom-
modate the soil stacks, or else boxes should be built around the stacks.
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Many local codes require that the house trap be installed at a point
just before the drainage pipe leaves the house. Its purpose is to prevent
the gases and insects of the public sewer from filtering into the house.

Water Heater

Most water heaters consist of a heating furnace and a storage tank.
The capacity of the storage tank varies between 40 and 80 gallons. The
capacity of the water heater must be stated in the plumbing contract. The
source of heat may be gas, oil, or electricity.

Another type of the water heater is the demand type. It has no storage
tank. Rather, it consists of a copper coil through which the water to be
heated circulates. Upon demand, the water in the coil is heated by either
gas or hot water drawn through the boiler. Hot water continues to flow as
long as there is demand.

Plumbing Fixtures

Plumbing fixtures are installed in two stages:

1. The bathtubs and showers are installed as soon as wood frame and
roofing are completed. They are heavy and should be left for some time
to allow their supporting wood frame to settle and shrink before in-
stalling the surrounding ceramic tiles. The plumber must cover the fix-
ture with glued paper so that they do not get stained, scratched, or
cracked.

2. The rest of the fixtures such as the lavatories, toilets, bidets, sinks,
faucets, faucet knob, etc., should be installed just before the house is
ready to be occupied, to avoid their being damaged during construction.
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TAP WATER
1. Read the text.

Tap water (running water)* is part of indoor plumbing, which became
available in the developed world in the late 19th century and common in
the mid-20th century.

The provision of tap water is a massive infrastructure of piping,
pumps, and water purification works.

Tap water delivers public health?, fire protection, economic develop-
ment, and quality of life.

The availability of clean tap water brings major public health benefits®,
Usually, the same administration that provides tap water is also responsi-
ble for the removal and treatment before discharge or reclamation of
wastewater?. In many areas, chemicals containing fluoride are added to the
tap water in an effort to improve public dental health. In some countries,
this remains a controversial issue® for a portion of the population.

Tap water may contain various types of natural but relatively harm-
less contaminants such as scaling® agents like calcium carbonate in hard
water and metal ions such as magnesium and iron, and odoriferous’ gas-
es such as hydrogen sulfide. Local geological conditions affecting
groundwater are determining factors of the presence of these substances
in water.

Occasionally, there are health concerns regarding the leakage of dan-
gerous biological or chemical contaminating agents into local water sup-
plies when people are advised by public health officials® not to drink the
water, and stick to bottled water instead.

However, bottled water is sometimes not safer than tap water. Some
time ago, Environmental Working Group did a study that tested popular
brands of bottled water for contamination. They found 38 different harm-
ful chemicals, including painkillers, fertilizer and arsenic, in 10 brands of
bottled water. Plastic bottles can leach chemicals into your water. Lined*
aluminum or stainless steel bottles are the safest alternative.
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Fire protection. A well-maintained® water system is critical in protect-
ing our communities from the ever-present threat of fire. In most commu-
nities, water flowing to fire hydrants'® and home faucets™ is transported by
the same system of water mains*?, pumps and storage tanks.

Support for the economy. A safe, reliable water supply is central to
the economic success of our communities. Tap water is critical to the
day-to-day operations of existing businesses and to the viability of new
commercial enterprises and residential developments*®. From foods and
beverages to toothpastes and perfumes, water is the primary ingredient in
hundreds of thousands of everyday products. An increasing number of
communities are using recycled water** for non-drinking purposes such
as industrial cooling or irrigation.

Quiality of life. Tap water is more than a convenience — it is central to
our life. We can hardly imagine our everyday life without bathing, cook-
ing, washing up, cleaning, washing, garden watering, air conditioning,
car washing, carrying away wastes. What is more, any measure of a suc-
cessful society — low mortality rates™, economic diversity, productivity,
public safety — is in some way related to access to safe water.

*** ltan water (running water) — BojgonpoBoaHas Boja

%public health — 310poBbe Hacenenus

*penefit — BeIroa; Momk3a; MPUOBLIE; IPEHUMYIIECTBO

“reclamation of wastewater — KcoIb30BaHNE CTOYHBIX BOJ (02151 no-
Jie3nbix yenetl); o00paboTKa CTOUYHBIX BOJ

>controversial issue — criopHslii Bompoc

®scaling — BeImageHne 0caaKa (43 600bl NPU HAZPEBAHIULL)

"odoriferous — BoHIOUHIA, 3T0BOHHBII

8public health officials — opransi 3apaBooxpanenus

*well-maintained — xopomo 06cyKuBaeMblif; coaepKaluiics B Hc-
MPaBHOCTH; MOJIEPKUBACMBII B TIOPSIIKE

1%fire hydrant — mo>xapHsIii THAPAHT

'faucet — BomOMPOBOMHBII KpaH; PErylTHPYIONIMHA KpaH; BEHTHIID;
pactpy0; BTyJKa; 3aThIYKa

2water main — BomOMPOBOIHAS MAruCTpalb; MArUCTPAIBHBIH BOIO-
POBOJ

Bresidential development — »mmuIHOE CTPOUTENHECTBO, CTPOMUTEND-
CTBO JKWJIbSI, )KUJIAs 3aCTpOiiKa

Yrecycled water — o6opoTHast Bosa
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Bmortality rate — cMepTHOCTB, KOI)QHIIHEHT CMEPTHOCTH, YPOBEHb
CMEPTHOCTH

2. Choose the right variant according to the text.

1) Indoor plumbing became ... in the developed world in the
mid-20™ century.
A. usual B. uncommon C. unique D. unavailable

2) Calcium carbonate, metal ions such as magnesium, iron, or
hydrogen sulfide are examples of natural but relatively ... contami-
nants contained in tap water.

A. hazardous B. dangerous C. harmless D. harmful

3) Tap water ... bottled water.
A. is as safe as B. isn’t safer than C. is much safer than D. is safer than

4) Water flowing to fire hydrants and home faucets is transport-
ed by ... water main and pump systems.
A. some B. the same C. different D. various

5) Industrial cooling and irrigation use ... water for non-
drinking purposes.
A. drinking B. safe and clean C. recycled D. contaminated

6) So, tap water provides ... (several answers possible)
A. quality of life B. public health C. fire protection D. economic de-
velopment

3. Agree or disagree with the following statements (True / False).

1. Running water became available in the developing countries in the
late 19th century and common in the mid-20th century.

2. The provision of running water is a massive infrastructure which
includes pipe systems, pumps, and water purification stations.

3. The improvement of public dental health by adding chemicals
containing fluoride still remains a controversial issue.
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4. Local geographical conditions affecting groundwater determine
the presence of various contaminants in running water.
5. Lined aluminum or stainless steel bottles are the safest alternative

to plastic bottles.

6. Safe tap water is more than just a convenience — it is part of our

everyday life activities.

4. Match the synonyms.

Central
Contaminant
Discharge
Safe

Tap
Treatment

ousrwNE

5. Match the opposites.

Increasing
Low
Natural
Presence
Safe
Safety

o whE

TMUO®>

TmMmoOOm@>

. Critical

Faucet

. Harmless

. Pollutant

. Purification
. Release

. Absence

. Decreasing
. Harmful

. High

Man-made / Artificial
Unsafeness

6. Form the plural of the following nouns.

1. Pump, fire, gas, enterprise, ingredient, business. bottle, alternative,

issue, substance

2. Community, supply, country, society, industry, century, responsi-

bility

7. Translate the following “stone wall constructions” into

Russian.

Water purification system, water treatment plant, wastewater dis-
charge and reclamation, tap water availability, contaminating agents
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leakage, water supplies pollution, water main and pump systems provi-
sion

8. Translate the sentences taking into consideration the grammar
phenomenon of conversion.

1. Industrial cooling and irrigation use recycled water for non-
drinking purposes. — Industrial cooling and irrigation make use of recy-
cled water for non-drinking purposes.

2. Chemicals containing fluoride are added to the tap water to im-
prove public dental health. — Chemical substances containing fluoride
are added to the tap water to improve public dental health.

3. Lined aluminum or stainless steel bottles are the safest alterna-
tive. — Lined aluminum or stainless steel bottles are the safest alterna-
tive variant.

4. A water main transports water to fire hydrants and home fau-
cets. — Water is the main convenience without which we can hardly im-
agine our everyday life.

5. The treatment includes mechanical means to create contact between
wastewater, cells and oxygen. — It means that chlorine is a toxic gas.

9. Choose the right variant paying attention to the degrees of
comparison of the adjectives.

1) Chemicals containing fluoride are sometimes added to the tap wa-
ter to make our tooth ... .
A. more healthy B. healthier C. the most healthy D. the healthiest

2) Running water must be as ... as possible.
A. cleaner and safer B. clean and safe C. more clean and safe
D . cleanest and safest

3) ... leakages of dangerous biological or chemical contaminating
agents into local water supplies take place (nmpoucxomsr), ... people con-
cern about their health.

A. More frequent; more B. The more frequent; the more C. The
most frequent; the most  D. Frequent; much

4) Tap water is ... river water.
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A. cleaner and less dangerous than  B. less clean and more danger-
ousthan C.asclean and safe as D. not as/so clean and safe as

5) The producers of bottled water must make their product as ... as
possible.
A.safer B.safe C.moresafe D. safest

6) Stainless steel bottles for water are ... plastic ones. (several an-
swers possible)
A. less dangerous than  B. more dangerous than C. not so danger-
ousas D. notas dangerous as

10. Choose the right tense form of the verbs in the Active and
the Passive Voices.

1) Several years ago, the leakage of dangerous chemical contami-
nants ... place. (to take place — npoucxooumu)
A. was taking B. takes C.took D. had taken

2) Today the issue of adding chemicals containing fluoride ... con-
troversial.
A.are B. hasheen C.is D.isbeing

3) More and more communities ... recycled water for non-drinking
purposes such as industrial cooling or irrigation.
A.areusing B.use C.willuse D. used

4) Several years ago, the problem of the contamination of bottled wa-
ter with harmful chemicals ... .
A. was studying B.study C. hadstudied D. was studied

5) After filtration, the water ....... into a disinfection tank.
A. ismoved B.moves C.ismoving D.hasbeen moved

11.  Determine the function of the verbs “to be” and “to have”
in the following sentences.

a. main verb (cMbIcI0BO# ri1aro)

b. auxiliary (BcmomorarenbHBII T71aron)
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c. modal (MomanbHBIi riarom)
d. linking verb (rmarom-cBszka)

1. Tap water is considered more than just a convenience in our
homes — it is to provide quality of life of any community, so water is
central to our life.

2. We have to admit that experts have controversial views on the ad-
dition of chemicals containing fluoride to the tap water, and they haven’t
come to a common opinion.

3. Some time ago they had to test their bottled water for contamina-
tion to see if their product was satisfactory. They had negative results.
By now nothing has resulted from their efforts to make their bottled wa-
ter safe enough.

4. Factors such as the development of human society, social and
technological progress have resulted in changing of water resources.

5. Water pollution is contamination of water by foreign matters.

6. Chlorine has limited effectiveness against protozoans that form
cysts in the water.

12.  Translate the following sentences with the construction
“THERE + TO BE”.

1) There are harmful, as well as relatively harmless substances in
groundwater.

2) There isn’t enough water even for everyday washing, cleaning,
drinking, cooking, bathing and carrying away wastes in many countries
of the world.

3) There will be the ever-present threat of fire in any community.

4) There were such metal ions as magnesium and iron in the water
sample.

5) There are also some nonpathogenic microorganisms in water.

There is usually a wide variation in total water demand among dif-
ferent communities.

210



Conclusion

It is easy for us to take the quality of our drink-
ing water for granted — when we turn on the tap,
we expect safe, pleasant-tasting water to flow out.
Long before water reaches our tap, carefully man-
aged systems are in place protecting our water and
making it safe to drink, from the water falling as
rain to the point when it reaches our tap.

Safe water is essential to sustain life — we all
have a responsibility to make every effort to en-
sure the quality of our drinking water.

Water is essential for life. Our health depends
on having an adequate supply of safe water —
every day.

It is important that we all take responsibility
for the management of our water resources and
work together with those responsible for the pro-
vision of drinking water to ensure its use is sus-
tainable.

Water is important; let’s work together to
maintain this precious resource!
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