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HNPEINCJTOBUE

Y4eOHO-MeTOqMYeCKOe Tocodne nMeeT MpodheCCHOHANBHYIO HAIPaB-
JICHHOCTb W MpeIHAa3Ha4YeHO I IPOBEICHNS MPAKTUUECKUX 3aHATHH 10
AQHTTMHACKOMY SI3BIKY CO CTYJEHTaMH 3a0YHON (pOpMBI OOYUEHUS CIeIH-
anpHocTH 1-70 04 03 “BomocHabeHue, BOMOOTBEACHUE U OXpaHa BOJI-
HBIX pecypcoB”. Llenp mocoOus — COBEPIIEHCTBOBAHNE W CHCTEMATH3a-
1Sl 3HAHUH ¥ YMEHUH CTYIEHTOB, pacIlMpeHre UX CIOBapHOTo 3amaca B
npenenax MpoQeccCHOHAILHO-OPUEHTHPOBAHHOMN JIEKCUKH, (OpMHUpPOBa-
HHE HaBBIKOB IMIOHUMAaHH, IepeBo/ia U peepHpOBaHUS TEKCTOB IO CIe-
IUATBHOCTH.

Y4eOHO-MeTOANYECKOE MOCOOUEe COCTOUT M3 4-X CaMOCTOSTEIBHBIX
paszznenoB. Pa3nensl MOCTPOEHBI MO €AUHOMY NpuHUUIY. OCHOBHOM
CTPYKTYPHOH EIWHUIICH SBISIETCS TEeMaTHUECKHd 3aBEPIIEHHBIA OJIOK
(Unit). Kaxnpiit 610K COOTBETCTBYET ONPEACIEHHOMY 3Tay 00ydYeHUsI
(Unit 1 — mepssrii cemectp, Unit 2 — BTopoii cemectp, Unit 3 — Tperuii
cemectp, Unit 4 — ueTBEpTHI cemecTp).

Kaxxnpiii pazmen mocobus BKIOYaeT NpOQecCHOHATEHO OPUEHTUPO-
BaHHBIC TCKCThI AJIA O6y‘IeHI/IH pa3siIMYHbIM BUOAM YTCHUI. n3yydarouiero,
O3HaKOMHTEJFHOTO, TIPOCMOTPOBOTO M TIOMCKOBOTO. B KaxkoM pasnene
HapsTy ¢ TEKCTaMH MPEJIararoTcs yIpaKHEHHUs Ha TOHUMaHHe TEKCTOB,
a TakXke pPa3HOOOpa3HbIE peueBbIe M S3BIKOBHIC yNpaKHeHHUs. Mcmoib-
3yIOTCSl 33/laHHs Ha TOHMMaHHE CMBICNIa Yepe3 TOJIKOBAaHHE COOTBET-
CTBYIOLIMX TEPMHHOB, YIPaKHEHHUs Ha MepeBoi. PedeBble ynmpakHEHUS
MO3BOJISIFOT TPOBEPUTH OO0Iee MOHMMAaHHE MPOYUTAHHOTO, 3aKPEHHUTh
npuoOpeTéHHbIe JIeKCHUecKre HaBbIKH. CHcTeMa YIpaKHEHUH croco0-
CTBYET YCBOCHUIO NpodeccnoHanbHoi ekcuku. [locodune Takxke BKIO-
YaeT WUIIOCTPATUBHBIA MaTepHal, 4yTo Mo3BOJISIeT Ooiee TOYHO U MOITHO
MOHSATH MaTepHall 10 CIEIHaTbHOCTH.

[TpoBepka M3y4eHHOTO IPaMMAaTHYECKOTO M JIEKCHUECKOTO MaTepua-
Ja OCYIIECTBJISIETCS IperogaBaTeyieM Ha MPaKTUYECKHX 3aHsATHsX. [lo-
co0ue BKITF0UAeT TEMAaTHUECKHUI CIOBaph.



Unit 1

Water on the Earth.
Introduction to Water-Supply Engineering

[ VOCABULARY WORK ]

“Water is the driver of Nature.”
Leonardo da Vinci (1452-1519)

1. Read the following international words and guess their meaning.
Mind the stressed syllables. Prove that these words are international

ones.

Model: substance ['sabst(2)ns] — cy6cTanuus; BerecTBo, MaTepran

aquatic [o'kweetik]

atmosphere ['etmasfio]
bacterium [beek'tiorrom] (pl. bac-
teria [beek'tiaria])

base [bers]

biological / bara'lndsik(2)l]
central ['sentr(o)1]

chance [t/a:ns]

characteristic [ keerakta'ristik]
chemical ['kemzk(2)1]
civilization /, siv(a)lar'zer/(a)n]
class [Kla:s]

colour ['kalo]

human ["hju:man]

hydrologic /, haidra '\ndzik]
medium /['mi.djam] (pl. media
['mi:dia])

metal ['metl]

microscopic [ maikra'skopik]
molecule ['mplr, kju:l]

myriad ['miriad]

normal ['no:m(2)1]

ocean ['au/(2)n]

organism ['2.g(2)niz(a)m]
philosophical / fila'sofik(2)1]
phytoplankton / fartao ‘pleeykton]
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complex ['knmpleks]

component [kam'paunant]

condense [kan'dens]
corrosive [Ka'raosiv]
cycle ['sark(2)l]
determine [dr'ts:mm]
element ['elomant ]

experiment [7k'spermmant]

extreme [ik'stri:m]
fact [feekt]
form [fo.m]

formula ['formjola] (pl. formulae

['fo:mjuli])

fundamental / fanda'ment(a)l]

gas [gees]

glacier ["gleesia], ['glersio]

ground /graund]
history ['hrst(o)rr]

physical ['frzik(2)1]

planet /'pleenit]

polar ['pavla]

population /, pvpjou'ler/(a)n]
portion ['pa:/(2)n]

process ['prauses]

recreation / riekrr'er/(a)n]
religious [rr'lidzas]

saturate ['scet/>, reit]
structure ['strakt/>]
temperature [‘'temp(a)raga]
transport 1. v [treen'spo.t]
2.n [treenspo:t]
transportation /, treenspo. 'terf(o)n]
typical ['trprk(2)1]

variety [va'rauti]

virus ['vairas]

zooplankton /. zu.a plenkton]

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

NOUNS AND NOUN PHRASES

acid

acidity

alga (pl. algae)
alkali
alkalinity
boiling point
characteristic
colour
compound
consumption
corrosiveness [corro-
sivity]

demand
development
drinking water

6

gas

glacier

groundwater [ground
water]

hardness

hydrogen

liquid

melting point

odour

oxygen

physical state
property

protozoan (pl. proto-
zoa / protozoans)
salt [saline] water

solvent

substance

supply

surface

surface water
taste

temperature
turbidity

vapour

water

water [hydrologic]
cycle

water body

water purification
water recycling




foamability
fresh water

solid

VERBS AND VERBAL PHRASES

to assess

to be

to be composed of
to be saturated with
to change

to condense
ADJECTIVES
aquatic

aqueous

available
biological

water supply

solution waterway
to contain to increase
to cover to make up
to determine to nourish
to develop to occur
to exist to protect
to find to use
chemical odourless
colourless physical
dense solid
liquid tasteless

ABBREVIATIONS AND SYMBOLS

° C (degree(s) Celsius)
° F (degree(s) Fahrenheit)
% (per cent / percent)

etc. (etcetera / et cetera)
H-0
pH

3. Match the English and Russian equivalents.

through the atmosphere

7. to carry out a process
8.
9. to exist in three physical

to cover the area

states

10.to use as a medium
11.under normal conditions

@)
1. aquatic life a. BecTH ce0st JIMOO KaK KUCIOoTa, JINOO
2. aqueous solution KakK IIeJI09b
3. chemical compound b. Boxgmas ¢mopa u dayna, ruapobHO-
4. complex property HTHBI (OpeaHu3mul, obumaroujue 8 60-
5. to act as an acid or as an oe)

alkaline C. BOJIHBIN pacTBOP

6. to be transported | d. 3amumars TuTOIIATE

€. HCIOoJb30BaTh Kak cpeny (661/146—

o

cmeo,
umo-.)
OCYIIECTBIISTE TIPOIIECC
nepeMeniatbes B arMocdepe

TIPU HOPMAJIBHBIX YCIIOBUIX
CIIOJ)KHOE CBOMCTBO

CYIIECTBOBATh B TpeX (IM3MYECKUX

8 KOMOpoOM cywecmeyem
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[arperaTHbIX] cocTOSHUIX
XUMUYECKOE COCTUHCHUE

()

1.

2.

3.

8.

9

ground [subsurface] and
surface water

salt [saline] and fresh
water

to be saturated with wa-
ter

. to flourish around major

waterways

water [hydrologic] cy-
cle

water body
water
[treatment]
water recycling
water supply

purification

10.water surface

J-

OBITH HACHIIIEHHBIM BOIOM

BOJIHAS MTOBEPXHOCTH, MOBEPXHOCTH
BOJIBI

BOJOEM; BOAHBINH 00BEKT
BOJI000ECTICUEHHOCTh, 3amac BOJIBI;
BoJOCHaOeHNe, CHaO)KEHHE BOJION,
BOJIOIIO/IaYa, IoJada BOJIBI; BOJIO-
npoBo; Pl. BomHbBIE pecypch
KpPYTOBOPOT BOJBI, BIAro0060poT
obopotHoe [moBTOpHOE] BOJOCHAO-
KEeHHE

OYMCTKa BOJIBI, BOJOOYHCTKA
MTOIIOYBEHHBIE BOALI [mouBeHHas /
IPYHTOBask BOJa] W MOBEPXHOCTHAS
BOJIA

IIPOLIBETaTh BOKPYI TJIABHBIX BOJI-
HBIX IyTeil

CoJIeHas M ITpecHast Bojia

READING PRACTICE J

4. Read the text. Using a dictionary, translate it in writing.

Text A. 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 physical states: solid,



liquid, and gas. Water is a colourless, 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.

Significance of Water for Life. Water is vital to life and 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 important properties is its ability to be a sol-
vent for many other substances, which is essential to living organisms.
They use aqueous solutions as a medium for carrying out biological pro-
cesses. In fact, water participates in every process that occurs in plants
and animals.

Water Properties. Although the
water molecule formula seems simple
in structure (H20), the physical and
chemical properties of the compound
are extremely complex. These proper-
ties 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). Anoth-
er unusual property is that in its solid Pict. 1. Water Molecule
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. Wa-
ter occurs as a liquid on the surface of the Earth under normal conditions,
which makes it invaluable for transportation, for recreation, and as a hab-
itat 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 atmos-
phere from the oceans to inland areas where it condenses and, as rain,
nourishes plant and animal life. The process is called the “water cycle”,
or the “hydrologic cycle”.

Water Characteristics. Water quality is determined by assessing
three classes of characteristics: physical, chemical, and biological. The
physical characteristics include turbidity, colour, taste, odour, tempera-
ture, and foamability. The chemical characteristics of water are its
acidity, alkalinity, pH, hardness, and corrosiveness (corrosivity). The
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biological characteristics of a water body refer to a variety of living or-
ganisms that can be found in water, including microscopic viruses, bacte-
ria and protozoans, as well as phytoplankton (microscopic algae), zoo-
plankton (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, main-
ly of Greenland and Antarctica; 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. Consider-
ing 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.

Fresh-
water 3% B Other 0.9%’?. _ Surface Rivers 2%
I —— water
Ground 0.3%
water
30.1% \
Saline
(oceans)
97 %
Earth’s water Freshwater Fresh
surface water
(liquid)

Pict. 2. Distribution of Earth’s Water

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 cover about 70% of the area of the Earth. Water is one of the five
elements that make up this planet, along with fire, earth, air, and metal.
Because of its prominence, water has long played an important religious
and philosophical role in human history. The belief that water was a fun-
damental substance existed for more than 2,000 years until experiments

10



in the second half of the 18" century showed that water is a compound
made up of the elements hydrogen and oxygen. Civilization has histori-
cally developed and flourished around rivers and major waterways. As
the Earth's population grows and the demand for fresh water increases,
water purification and recycling become increasingly important.

[

COMPREHENSION CHECK ]

5. Decide whether the following statements are true or false accord-
ing to the text.

1.

2.

o O b

11.

12.
13.
14.

Water is composed of the chemical compounds hydrogen and oxy-
gen.

Solid, liquid, and gas are the three physical states in which water ex-
ists on the Earth.

. Water is a colourful, tasteful and odourless liquid at room tempera-

ture.

. Water has the ability to solve any substance easily.
. Water takes part in all processes that occur in plants and animals.
. The formula of a water molecule seems complex in structure, but the

physical and chemical properties of the compound are simple.

. Water in its solid state is denser than water in its liquid state.
. Water is valueless for transportation, for recreation, and as a habitat

for a myriad of plants and animals.

. The “water cycle” is a synonym for the “hydrologic cycle”.
. There are three classes of characteristics of water: physical, chemical,

and biological.

The chemical characteristics of water include its acidity, alkalinity,
pH, turbidity, and hardness.

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

Both groundwater and surface water are fresh water.

Today water purification and recycling are increasingly important be-
cause of the Earth’s population growth.

Answer the following questions.
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. What is water?
. In what physical states does water exist on the Earth?
. Is water a solvent for all other substances?
. What do living organisms use agueous solutions for?
. What are the examples of unusual and complex properties of water?
. What are three classes of water characteristics?
. What do the physical, chemical and biological characteristics of water
include?
8. Is 97% of all water on the Earth salt or fresh water?
9. Ground water is fresh water, isn’t it?
10. Is fresh surface water contained in rivers, lakes and seas?
11. Why is the Earth often called the “blue planet™?
12. Where has civilization developed historically?
13. Why do water purification and recycling become increasingly im-
portant?

~NOo ok~ WN -

7. Choose the right variant according to the text.

1. Water consists of the chemical elements ... .
A. carbon and hydrogen
B. oxygen and hydrogen
C. oxygen and nitrogen
D. carbon oxide and carbon dioxide
2. About 97% of all water on the Earth is ... .
A. ground water
B. salt water
C. surface water
D. fresh water
3. Fresh surface water is found in ... .
A. oceans, seas, rivers, lakes and swamps
B. rivers, lakes and marshes
C. rain, oceans, rivers, lakes, etc.
D. glaciers and icecaps
4. Since rivers are the main source of the water we use in our every-
day life, the humanity ... .
A. uses the vast majority of the available fresh water
B. makes use of all the Earth’s surface water

12



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 transported
through the atmosphere from the oceans to inland areas where it ...
and, as rain, nourishes plant and animal life.

A. recycles

B. condenses

C. vaporous (vaporizes)

D. saturates

[ LANGUAGE FOCUS ]

8. Translate the following pairs of derivatives and memorize them.

Verb — Noun

to boil — boiling to occur — occurrence

to compose — composition to purify — purification

to condense — condensation to recycle —recycling

to consume — consumption to saturate — saturation

to determine — determination to solve — solvent / solution
to develop — development to transport — transportation
to distribute — distribution to use — usage

to live — life to vary — variety

Noun — Verb

compound — to compound use — to use

demand — to demand vapour — to vapour

supply — to supply water — to water

Adjective — Verb

pure —to purify saline — to desalinize / to desalinate
Noun — Adjective

aqua — agueous / aquatic microscope — microscopic
biology — biological odour — odourless
chemistry — chemical physics — physical

colour — colourless taste — tasteless

essence — essential type — typical

hydrology — hydrologic
13



Noun — Adjective
complex — complex
gas — gas / gaseous
ground — ground
liquid — liquid
Adjective — Noun
able — ability
available — availability
hard — hardness
Noun — Noun

acid — acidity

alkali — alkalinity
Adjective — Adverb
extreme — extremely
Verb — Participle |
to exist — existing

to include — including

Compound Nouns / Adjectives

atmosphere
everyday
groundwater
hydrogen
hydrology

salt — salt

solid — solid

surface — surface
water — water / watery

turbid — turbidity
corrosive — corrosiveness / corro-
sivity

character — characteristics
foam — foamability

historic(al) — historically

to occur — occurring
to remain — remaining

icecap

microscope

oxygen

waterway

zooplankton / phytoplankton

9. Translate the following pairs of derivatives paying attention to the

meaning of prefixes.

ability — inability

(to) increase — (to) decrease

common - uncommeon

completely — incompletely

cycling — recycling
essential — inessential

ground - underground
important — unimportant

including — excluding

14

land — inland

surface — subsurface

to compose — to decompose

to cover — to uncover / to discover
to include — to exclude

to use — to reuse

typical — untypical

usual — unusual

valuable — invaluable



10. Transform as in the models.

Model 1 “Verb = Noun”: to purify water =» purification of wa-
ter

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.

11. Insert the appropriate word or word combination.

)

covers, dependent, drinking, essential, factors, makes up, properties,
quality, substance, survive, systems, use, water

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. Water’s physical and
chemical make it to life and civilization.

2. Everyone should drink water every day. Water about 60 per-
cent of an adult’s body by weight. Children’s bodies have an even higher
percentage of water. The human being can only a few days with-
out clean, safe drinking water, and every part of the human body is

on 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
streets, and to operate air-conditioning units and heating . They
also the power of flowing water to produce electricity.

15




4. 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.

(2)

branch, circulates, evaporation, fluid, hydrologic cycle, management,
pH, precipitation, resources, salts, supply, term, treatment

1. A gas and especially a liquid are called a

2. is a measure of the acidity or alkalinity of a solution, as well

as a measure of the hydrogen ion concentration in water.

3. 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 transpiration.

4. Because seawater contains large quantities of dissolved , it

must be desalinated for most uses including human consumption.

5. Water conservation is the protection, development, and efficient
of water for beneficial purposes.

6. 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

waterworks, but applies also to water systems for industry, irri-

gation, water reuse, and other purposes.

12. Translate the words and word combinations in brackets.

Rain is the prime (ucmounux) of all water. A part of the rain water
sinks into the ground to form (epynmossie soowt); part of it evaporates
back into the (ammocghepa), and some runs off to form streams and riv-
ers which flow ultimately into the sea. Some of the water in the soil is
taken up by the (pacmenus) and is evaporated in turn by the (rucmosn).
This (npoyecc) is called the "water cycle™, or the “hydrologic cycle". So
the (kpyeosopom eoowi | enacoobopom) is the (yupryrayus) of the earth's
water, in which water (ucnapsemcs) from the sea into the atmosphere,
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where it condenses and falls as (0oacow) or (cuee), returning to the sea
by rivers or returning to the atmosphere by evapotranspiration.

—
- VY P T il
Water storage 7 i
in ice and snow ///’ Water storage in the atmosphere Condensation
) 74
‘ / Sublimation 3

Evapotranspiration

&S

Evaporation
" _“\ S S

A,

Water storage
in oceans

>
> = =
Ground-water storage e

Pict. 3. The Water (Hydrologic) Cycle

(Dsanompancnupayus | cymmaproe ucnapenue) is the process by
which water is transferred from the land to the atmosphere by (ucnape-
nue) from the soil and other (rosepxnocmu) and by transpiration from
plants. So, water on Earth moves continually through a cycle of evapora-
tion or transpiration (evapotranspiration), precipitation, and runoff, usu-
ally reaching the (mope).

Water comes a long way to get to the (sooonposoousiii kpan)! All
(numvesas 6ooa) originates in the water cycle when rain and snow sink
into the ground or collect in rivers, lakes and streams. Cities usually get
their drinking water from lakes, rivers and (sodoxpanunuwa). Water is
sent to a treatment plant where it is cleaned and pumped into our homes,
various establishments and (npomvuunennvie npeonpusmus). In rural
areas, many people drink (600a uz cxeascuner) which is pumped from a
natural underground storage area called an (sodonocuwiii cnoii | 600o-
HOCHbBLIL 20PU30OHM).

13. Match the terms and their definitions.

alga (pl. algae), drinking water, fresh water, glacier, groundwater, occur,
property, solvent, surface water, water, water supply, waterway
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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

a liquid capable of dissolving another substance

a river, canal, or other navigable channel used as a means of travel
or transport

a simple nonflowering (HenBeTKoOBBIN) plant growing in water

a slowly moving mass of ice formed by the accumulation and com-
paction of snow on mountains or near the poles

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

happen; take place; exist

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

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

water contained underground in the soil or in pores and crevices in
rock

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

SUMMARIZING ]

14.
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Make a summary of the text according to the following plan.

The title of the textis “...” .

The text is devoted to ... .

Such problems as ... are touched upon in the text.

The text consists of ... parts.

The first part deals with ... .

The second (third, forth, etc.) part describes ... .

The main idea of the text is to show ... (to underline ... / to
prove .../ to inform the reader about ...).

Nook~whe



8. In my opinion, the text is useful / informative / interesting. It is
worth reading.

[ READING PRACTICE ]

15. Skim over the text and do the tasks that follow.
Text B. Water-Supply Engineering and Sewage Disposal

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

Engineering is a science which deals with design, construction and
operation of structures, machines, engines and other devices used in in-
dustry and everyday life. Engineering applies scientific and technical
knowledge to solve human problems.

The proper Russian equivalents for "engineering" are «umxkenepus,
WHXXUHUPUHT, WHXCHECPHOC HCKYCCTBO, TCXHUKA, TCXHOJIOTHA, CTPOU-
TENBCTBO, pa3padOTKa, MPOSKTHUPOBAHHE, KOHCTPYHPOBAHUE, MAIIHHO-
CTPOCHUEY.

Engineering is divided into many branches. The most important of
them are civil engineering, industrial engineering, mechanical engineer-
ing, chemical engineering, electrical engineering, sanitary engineering,
materials engineering, etc. The field of engineering includes a wide vari-
ety of activities.

Civil engineering is the oldest of the main branches of engineering.
Civil engineers cooperate with architects to design and erect all types of
buildings. They plan and supervise large construction projects such as
bridges, canals, dams, tunnels and water supply systems. A number of
civil engineers focus on the management of water resources, including
the construction of flood control and irrigation systems, hydroelectric
power plants, water supply and sewerage systems.

Water-supply engineering is a branch of civil engineering. It is a
complex of activities concerned with the supply of water to its various
consumers — community, industrial enterprises, transport, etc.
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This discipline based on various branches of technical sciences has a
complex character. The complex character is determined by the necessity
of solving a complex of complicated engineering tasks connected with
design, construction and operation of water supply systems. These sys-
tems include various facilities providing acquisition, treatment and de-
livery of water in demanded quantities and of adequate quality to water
consumers.

So, a water supply system is a complex of engineering structures car-
rying out the supply of water including acquisition of water from a varie-
ty of natural water sources, its treatment, transmission, storage, and dis-
tribution to the 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. hydrology, hydrogeology (groundwater
hydrology), hydrotechnics (hydraulic engi-
neering) and drilling technology;

2. water chemistry and hydrobiology;

3. hydraulics; , 1

4. building disciplines. k :

Sewage disposal (also called waste dispos- O
al) is a complex of sanitary activities as well as a complex of engineering
structures and facilities intended for the collection of wastewater, its dis-
posal outside the city limits or industrial enterprises, its delivery to
wastewater treatment plants, as well as its treatment, sanitation and disin-
fection before recycling or discharge into a body of water.

A. Answer the following questions.

What is engineering?

What are the proper Russian equivalents for “engineering”?

What are the main branches of engineering?

Civil engineering is the oldest of the main branches of engineering,
isn’t it?

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

What does the work of civil engineers include?

7. What is water-supply engineering?
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8. Does this discipline have a complex character? What is it deter-
mined by?

9. What facilities do water supply systems include?

10. What is a water supply system?

11. What does a water supply system include?

12. What general technical and specialized disciplines is the study of
the course in water-supply engineering based on?

13. What is sewage disposal?

B. 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 activities
as well as a complex of engineering structures and facilities intended
for ... . (several answers possible)

21



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

16. Read the following text and speak on every type of municipal wa-
ter consumption.

Text C. Municipal Water Consumption and Its Types

“Water has become a highly precious resource.
There are some places where a barrel of water
costs more than a barrel of 0il.”

LLOYD AXWORTHY, Foreign Minister of Canada

In designing any water supply system specialists determine the re-
quired quantity and quality of water supplied. For solving this problem it
is necessary to take into account all the potential water consumers and
find out their requirements for the quantity and quality of the water de-
livered.

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 water demand includes water for drinking, cooking, wash-
ing up dishes, cleaning, laundering (washing), bathing, car washing, yard
and garden watering, carrying away wastes, and other household func-
tions.

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

Commercial and industrial water demands include water for shops,
warehouses, offices, hotels, laundries, restaurants, and most manufactur-
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ing plants, for various technological purposes in industry, power engi-
neering, transport, etc.

59%

o ,
L’% 13% 12%

2

Pict. 4. Types of Water Use

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). For example, in the United States the
average demand is approximately 100 gallons* (380 litres) per capita per
day for domestic and public needs. Overall, the average total demand is
about 180 gallons per capita per day, when commercial and industrial
water uses are included. (These figures do not include withdrawals from
freshwater sources for such purposes as crop irrigation or cooling opera-
tions at electric power generation facilities.) Water consumption in some
developing countries may average as little as 4 gallons per capita per
day; the world average is estimated to be approximately 16 gallons per
person per day.
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In any community, water demand varies on a seasonal, daily, and
hourly basis. On a hot summer day, for example, it is not unusual for
total water consumption to be as much as 200 percent of the average de-
mand. Water 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 commercial and industrial districts, though, are usually uni-
form 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.

*a gallon is a unit of volume for liquid and dry measure; US equiva-
lent to 3.79 litres; UK equivalent to 4.55 litres

17. Read the following text and say what natural sources of water
are and what requirements they must satisfy.

Text D. Natural Water Sources and Their Use for Water Supply
Purposes

“When the well is dry, we know the worth of water. ”
BENJAMIN FRANKLIN (1706-1790)

The choice of a water source is one of the most responsible tasks in
designing a water supply system. The source determines to a considera-
ble degree the type of the water supply system itself, the necessity of
certain facilities and, therefore, the cost of its construction and mainte-
nance.

A water supply source must satisfy the following requirements:

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

b. it must provide continuity of water supply;

c. it must provide the water of such quality that meets the demands of
water consumers by means of reasonably priced treatment;
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d. it must enable water transmission at the lowest cost;
e. it must 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 and springs).

Natural sources such as rivers, lakes, impounding reservoirs, etc. are
sources of surface water. Water is withdrawn from them through in-
takes. 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
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 pri-
marily for human consumption, either directly, as supplied from the tap,
or indirectly, in beverages or food prepared with water. It should contain
no harmful concentrations of chemicals or pathogenic microorganisms,
and ideally it should be aesthetically 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.

The amount of water on our planet that is suitable and available for
drinking is very small. Across the globe, population growth, urban de-
velopment and environmental degradation pose an ever-increasing threat
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to freshwater supplies. Today, 4 out of every 10 people live in areas that
are experiencing water scarcity, and nearly 50% of the world’s popula-
tion is likely to face severe water shortages by 2025.

* ecological disturbance — napyresue skosorudeckoro danamca

Grouno e IN AQUIFER .SOU.I'CES of
Drinking Water

Pict. 5. Sources of Drinking Water

I FOLLOW-UP ACTIVITIES I

18. Read the texts of Unit 1 again and make notes under the follow-
ing headings. Then use your notes to talk about Water on the Earth
and Water-Supply Engineering.

Significance of water for life.

Water properties and characteristics.

The hydrologic cycle.

Engineering. Water-supply engineering and sewage disposal.
Types (categories) of water consumption.

Natural water sources and their use for water supply purposes.
Sources of drinking water.

I
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Unit 2

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

[ VOCABULARY WORK ]

1. Read the following international words and guess their meaning.
Mind the stressed syllables. Prove that these words are international

ones.

Model: engineering /,endsr'niariy] - npuKkIamgHO#N (0 Hayke); TEXHH-
YECKUil, WH)KEHEPHBIH; HMH)XECHEPHOE HCKYCCTBO; MAIIMHOCTPOCHHE;

MHKEHEPHH; HWHKUHHUPHUHT,

CTPOUTCIILCTBO; TCXHHUKA, aIrIaparypa,

MIPOEKTHPOBAHNE; KOHCTPYHPOBAaHHUE; pa3padboTKa

activity [ek'tvatr]

adequate ["edikwat]
adsorption [eed'so:p/(o)Nn]
aeration [ea'rer/(o)n]
coagulation [kou, cegja'ler/(o)n]
collection [ka'lek/{2)n]
combination /, kombr'ner/(a)n]
complex ['kompleks]
component [kam'paunant]

neutralize ['nju.tr(2)laiz]
operate ['op(a)rert]
0sSmosis [2z'mausis]
pressure ['pre/a]
problem ['problam]
process ['prauses]
provision [pra'viz(2)n]
pump [pamp]

realize ['rralasz]
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conservation [ konsa'ver/(a)n]
convert [kan'vs:t]

definition / defr'ni/(o)n]
disinfection /, dism'fek/{(o)n]
distance ['dist(2)ns]
distillation / dist'ler/{(a)n]
distribution /, distri'bju./(o)n]
economy ['konami]
equivalent [r'kwrv(a)lant]
factor /['feekto]

filtration [fzl'tres/(o)n]
flocculation [ flokja'ler f{a)n]
flotation [flau'ter/(2)n]
geographic [ds1a'greefiK]
hydraulic [has'dro./iK]
hydrologic /, haidra '|ndzik]
industrial [n'dastrial]
method ['mefad]

modern ['mad(a)n]

natural /'neey(2)r(o)1]

region ['ri:ds(2)n]

reservoir ['rezavwa./

resource [rr'so:s]

reverse [ri'vs.:s/

sedimentation /, sedrmen'ter/(a)n]
serious ['sraras]

standard /'steendad]

structure ['straky>]

system ['sistam]

tank [tenk]

term [ts.m]

transmission /treenz'mif(o)n],
[treens’-]

transport 1. v [treen'spo:t]

2.Nn ['treenspo:t]

transportation /, treenspo. 'ter/{(a)n]
underground 1. adv / anda'graund]
2. n, adj ['andagraund]

variety [va'rauati]

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

NOUNS AND NOUN PHRASES

water purification plant
water resources

abundance reservoir
appurtenance shortage
arrangement storage tank
delivery

distribution pipe
maintenance
occurrence
pipeline
plumbing fixtures
pollutant

purpose

quality

guantity
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sufficiency [availability]
of water

supply

water acquisition [col-
lection]

water conservation
water consumer

water distribution

water distribution sys-
tem

water storage
water storage facility
water supply

water supply system
[network]
water transmission

[transportation]

water treatment [purifi-
cation]

water treatment facility
water use




VERBS AND VERBAL PHRASES
to accomplish

to carry out

to be aimed at to deliver
to be intended for to include
to be situated to increase

ADJECTIVES AND PARTICIPLES

additional elaborate
adequate engineered
available palatable
conventional pure
domestic purified

to provide
to refer to
to remove
to require

satisfactory
sufficient
suitable
treated
wholesome

3. Match the English and Russian equivalents.

akrwdPE

o

adequate quantity
adequate supply

carbon adsorption
complex of activities
complex of engineering
structures

deferrization and fluori-
dation

engineering task
firefighting equipment
industrial enterprise

. inland lakes or rivers
. natural water source
. populated locality

. reverse 0smosis

. soil moisture

. to take advantage of
. undesirable impurity
. water softening

a.

b.

o

Q@—o o

—-—x T~z

2T o 5 3

aJcopOIUsl aKTUBUPOBAHHBIM yT-
neM

BHYTPEHHHE 03€pa WIH PEKU
BOCIIOJIB30BATBCS YeM-Jl., UCTIOIb-
30BaTh B CBOMX WHTEpECax, C BbI-
rofou s ceds

JOCTaTOYHOE KOJINYECTBO
JIOCTaTOYHBIN 3armac

WH)KEHEepHas 3aa49a

KOMIUIEKC WH)KEHEPHBIX COOpY-
JKEHUI

HAaCEJICHHBIN ITyHKT
He)KenaTelbHask IPHMECh
obe3xkene3nBanne u (Ppropupoa-
HUE (600b1)
o0OpatHEbIil ocMoc
MOYBEHHAsl  BJIAra;
(mouBo)rpyHTa

BJIA)KHOCTb

. TIPUPOJHBIN HCTOYHMK BOJIbI

IIPOMBILIICHHOE IIPEANIPUATUE
MIPOTHUBOIIOKAPHOE BOOPYKEHUE
COBOKYIIHOCTb MEPONPUATHIA
YMSATYEHHUE BOJBI
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READING PRACTICE ]

4.

Read the text. Using a dictionary, translate it in writing.
Text A. Water Supply Systems

In the English language, “water supply” is a broad term which may

have the following definitions:

WATER SUPPLY

-

1. water storage or sufficiency [availability] of water for a com-
munity or region; the water available for a community

>

AN

2. the supply [delivery] of treated and purified water for a com-
munity

Y

\

N

3. the delivery system of such water (a complex of reservoirs, wa-
ter purification plants, distribution pipes, etc., for providing water

to a community) )

N

4. water resources (water of rivers, lakes, reservoirs, seas and
oceans, as well as groundwater, soil moisture, water (ice) of glac-
iers, icecap and snow cover which is suitable for use in economy)

J

The proper Russian equivalents for the term “water supply” are:
" 3arac BOAbI

"  BOJ00OECIIEYCHHOCTh

=  BomocHaOXeHHe, cCHaOKeHUe BOAOM

. BOAoOIIoOJa4da, 1mogadya BOJbI

= BOJOIPOBOJ

®  BOJHBIE PECYPCHI
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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 geographic location requires elabo-
rate systems of water supply, and providing a satisfactory supply of
water in these inhabited localities becomes a serious engineering task.

Water supply is a complex of activities intended for the provision of
various water consumers (community, industrial enterprises, transport)
with water. 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 iy Treatment Plant
water including acqui- -
sition of water from a
variety of natural water
sources, its treatment,

transmission, storage, Ve
Distribution

and distribution to the Systaih
water consumers. A i
water supply system is N
arrangements for trans- NS

porting water from are-
as 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).
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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 (water
softening, aeration, carbon adsorption, distillation, deferrization, desali-
nation, fluoridation, reverse 0Smosis).

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 storage
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-
guate 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.

[ COMPREHENSION CHECK ]

5. Decide whether the following statements are true or false accord-
ing to the text.

1. The English term “water supply” has several meanings.

2. The presence of water supply systems has long been a deciding fac-
tor in the location of settlements, towns and cities.

3. Providing some regions where water is available in unlimited quan-
tities with a satisfactory supply of water becomes a serious engi-
neering task.

4. Every town and city in the world needs elaborate water supply sys-
tems.

5. Water supply is a complex of engineering structures intended for the
provision of various consumers with water.
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10.

11.
12.

13.

14.

15.

16.

A water supply system is a complex of activities aimed at the provi-
sion of water to various consumers and for various water uses.
Water supply is the same as a water supply system.

The terms “a water supply system” and “a water supply network”
are synonymous.

Water supply systems carry out the supply of water including acqui-
sition of water from a variety of natural water sources, its treatment,
transmission, storage, and distribution to the consumers.

Water acquisition is storage of water in a variety of natural water
sources (both surface and underground ones).

Natural water sources include both surface and subsurface ones.

The aim of water treatment is to make water suitable for human
consumption or for any other purpose.

Water purification is accomplished at various sewage treatment fa-
cilities.

Water treatment is necessarily a combination of several processes in
which undesirable impurities or pollutants are removed or neutral-
ized.

A significant mismatch between water supply and water demand in
an area requires transportation of water over long distances.

Water distribution systems must deliver adequate quantities of water
at pressures sufficient for operating plumbing fixtures.

6. Answer the following questions.

=

What are the definitions of the term “water supply”?

What are the proper Russian equivalents for the term “water sup-
ply”?

Why has the importance of a sufficient supply of water long been a
deciding factor in the location of settlements, towns and cities?
Why does providing a satisfactory supply of water in some inhabit-
ed localities become a serious engineering task?

What is a water supply system, or water supply network?

The supply of water includes water acquisition, treatment, transmis-
sion, storage, and distribution to the water consumers, doesn’t it?
Do natural sources of water include surface or underground ones?
What is water treatment? Where is it accomplished?
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9. What do conventional water treatment processes include?

10. For what purpose is water storage accomplished?

11. How is an elaborate network of pumps, pipelines and storage tanks
called?

7. Choose the right variant according to the text.

1. An adequate supply of pure, wholesome and palatable water ...
A. is especially true of towns situated on large inland lakes or rivers
B. is essential for the maintenance of high standards of health
C. may be taken from any source of water
D. should be protected from contamination by filtration

2. There are cities whose geographical location ... .
A. makes water pass through an elaborate cycle of treatment
B. requires elaborate systems of water supply
C. makes the problem of water supply very difficult
D. calls for modern systems of water treatment

3. 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 abun-
dance

4. Even early people took advantage of natural water sources by

A. building water power stations on them
B. establishing their settlements near them
C. providing sufficient water supply for their needs
D. using water without much preliminary treatment
5. A water supply system is a complex of ... .
A. engineers
B. engineering structures
C. hydrology and hydraulics
D. water purification plants
6. Too high pressures in a water distribution system increase the oc-
currence of ....
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A. undesirable impurities and pollutants
B. coagulation, sedimentation, filtration and disinfection

C. a significant mismatch between water supply and water demand
D. leaks and pipeline breaks

8. Match 1-9 to a-i to form complete sentences.
1. Water supply ... a. ... include coagulation and floccula-
2. A water supply sys- tion, sedimentation and flotation, fil-
tem, or water supply tration, disinfection, as well as some
network, ... additional treatment methods.
3. Water acquisition ... . include underground and surface
4. Water treatment ... sources, as well as water accumula-
5. Conventional  water tion and conservation.
treatment processes ... . ... 1s a complex of activities intend-
6. Water transmission ... ed for the provision of various con-
7. Water storage ... sumers with water.
8. A water distribution is a complex of engineering
system ... structures aimed at providing water
9. Water sources ... supply for various water uses.

. ... is an elaborate network of pumps,

pipelines, storage tanks, and other
appurtenances aimed at delivering
adequate quantities of water.

. ... 1s collection of water from a vari-

ety of natural water sources.

. ... 1s conservation of water in a vari-

ety of water storage facilities for fu-
ture use.

. ... is purification of water to make it

suitable for human consumption or
for any other purpose.

. 1s transportation of water over
long distances.
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[ LANGUAGE FOCUS

]

9. Translate the following pairs of derivatives and memorize them.

Verb — Noun

to accomplish - accomplishment
to accumulate — accumulation

to acquire — acquisition

to arrange — arrangement

to collect — collector / collection
to conserve — conservation

to consume — consumer / consump-

tion

to define — definition

to deliver — delivery

to distribute — distribution
to equip - equipment

to maintain — maintenance
Noun - Verb

aim —to aim

break — to break

cover — to cover

demand — to demand
increase — to increase
Noun — Adjective
addition — additional
convention — conventional
desire — desirable / undesirable
Noun — Adjective
engineering — engineering
Adjective — Noun
abundant — abundance
available — availability
convenient — convenience
important — importance
Adjective — Verb
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to neutralize — neutralization

to operate — operator / operation
to plumb — plumber / plumbing

to pollute — pollutant / pollution
to press — pressure

to provide — provision

to pump — pumping

to purify — purification

to remove — removal

to require — requirement

to store — storage

to transmit — transmission

to treat — treatment

leak — to leak

mismatch — to mismatch
pump — to pump

supply — to supply
transport — to transport

hydraulics — hydraulic
hydrology — hydrologic
industry — industrial

future — future

moist — moisture

pure — purity / impurity
short — shortage
sufficient — sufficiency



pure — to purify soft — to soften
Verb — Adjective

to avail — available to suit - suitable
to elaborate — elaborate to vary — various
Compound Nouns / Adjectives

firefighting network
hydrologic pipeline

10. Translate the following pairs of derivatives paying attention to
the meaning of prefixes.

adequate — inadequate purity — impurity

available — unavailable satisfactory — unsatisfactory
desirable — undesirable sorption — adsorption
limited — unlimited source — resource

match — mismatch sufficient — insufficient
natural — unnatural suitable — unsuitable

pure — impure to move — to remove
purified — unpurified treated — untreated

11. Transform as in the models.

Model 1 “Verb =» Noun”: to define a term =» definition of a term

To deliver water; to supply water; to disinfect water; to treat sewage;
to soften hard water; to provide water supply; to pump water; to add flu-
orine; to fluoridate water; to acquire, treat, transmit, store and distribute
water; to remove pollutants; to neutralize undesirable impurities; to pro-
vide consumers with water; to accomplish water purification; to con-
struct a plant; to build an industrial enterprise.

Model 2 “Noun =» Noun”: distribution of water = water distri-
bution

Supply of water; systems of water supply; demand for water; water
for drinking; high standards of purity; acquisition, treatment, transmis-
sion, storage and distribution of water; collection of water; extreme
shortage of water; facilities for water storage; conservation of water;
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plants for water purification; a facility for water storage; breaks of pipe-
lines; filtration and disinfection of water; transportation of water.

12. Insert the appropriate word.

1)

contamination, demand, disastrous, engineering, methods, sewage dis-
posal systems, supply of water, treatment, water sources

The importance of a sufficient for domestic and industrial
purposes has long been a deciding factor in the location of cities and
towns. Early people realized this need and look advantage of natural

by establishing their settlements in close proximity to them.

Early people had no need of structures to supply their water.
As man’s communities grew on population, the for water in-
creased and the need for protection of the source of water increased and
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 puri-
ty.

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.

()

abundance, conduit, distribution system, fire, industry, reservoir, short-
age, street, treatment plant, well

A water supply system is an arrangement for transporting water from
areas of to an area of . This includes works for the col-
lection, transmission, treatment, storage, and distribution of water for
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homes, commercial establishments, and irrigation, as well as for
such public needs as fighting and flushing.

A water-supply system consists essentially of the following elements:

= asource 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;

= conveying the water from the source of supply to the community
is accomplished by means of a pipeline 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.

13. Match the terms and their definitions.

aqueduct, component, delivery, elaborate, engineered, engineering,
maintenance, occur, pipeline, reservoir, treatment

o

a large natural or artificial lake used as a source of water supply

a long pipe, typically underground, for conveying oil, gas, etc., over
long distances

a part or element of a larger whole

an artificial channel for conveying water, typically in the form of a
bridge supported by tall columns across a valley

designed, developed, constructed

happen; take place; exist

involving many carefully arranged parts or details; detailed and
complicated in design and planning

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

the process of keeping something in good condition

the supply or provision of something

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

14. Make a summary of the text according to the following plan.

The title of the text is “...” .

The text is devoted to ... .

Such problems as... are touched upon in the text.

The text consists of ... parts.

The first part deals with ... .

The second (third, forth, etc.) part describes ... .

The main idea of the text is to show ... (to underline ... / to prove
... / to inform the reader about ...).

8. In my opinion, the text is useful / informative / interesting. It is
worth reading.

Nook~wdE

[ READING PRACTICE }

15. Skim over the text. Answer the following questions.
Text B. The Scheme of Water Supply

In general, water supply can be represented as the following scheme:

- - - - ~

\
water acquisition [collection] = water storage =

water treatment [purification] = water distribu-
tion = water consumption = wastewater [sewage]
disposal

___________________________________________

Pict. 6. 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);
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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 reservoirs which can be elevated (e.g. water tow-
ers) or can be on the ground.

Having been treated, water is to be distributed to all the water con-
sumers served by the area water undertaking. Methods of water distribu-
tion vary. For towns and cities, water companies treat water collected
from wells, lakes, rivers, and ponds and distribute it to individual build-
ings. 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 sys-
tem. The basic elements of a typical distribution system are shown be-
low:

\ \ \
e \ VI ~ A\ i
I gy mmm——— AN . kmmmmm e’ bV m == \
water 1 service i \
! treat . : trunk Y _ : secondary '\, street
reatmen . reservoir )
' eatme I main f i main /1 mains
I 1 /
' plant F————— L | FEEEEEE ,
N - ———— 4 i/ TTTT==" - I, I,
Y / /

Pict. 7. 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. a secondary main is a supply line distributing water from the service
reservoirs to the street service mains. In some cases they provide sup-
plies to large industrial consumers;

3. service mains are the pipes along each street to which individual con-
sumers are connected.
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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.

What is the general scheme of water supply?
What sources do water supply systems get water from?
In most cases, water is treated and disinfected, isn’t it?
How is water distributed to the water consumers?
Is a water main a main line in a water supply system?
What are the basic elements of a typical distribution system?
What classes can water mains be divided into?
Where is wastewater typically discharged into?
Is sewerage intended for the provision of drainage or water stor-
age?
. A sewerage system is a complex of underground pipes and sewers,
isn’t it? What do they serve for?
11. What is a plumbing system designed for?
12. What apparatuses does plumbing include?
13. What does the general scheme of water supply depend on?

©CoNO~wWNE
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16. Read the following text and speak on the main components and
facilities of water supply systems.

Text C. The Main Components and Facilities of
a Water Supply System

A water supply system typically consists of the following compo-
nents:

1. a watershed or geographic area that collects water;

2. a source 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]”) for re-
moving impurities from the untreated water to make it suitable for vari-
OuS USes;

6. 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);

7. wastewater treatment facilities (also called “wastewater treatment
plants [stations / works]”, or “sewage treatment plants [stations /
works]”);

8. water storage facilities (reservoirs, water tanks, or water towers for
larger water systems; cisterns or pressure vessels for smaller water sys-
tems). Tall buildings may also need to store water locally in pressure
vessels in order for the water to reach the upper floors.

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.
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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];

e collection [collecting / accumulator / pipeline] tanks for puri-
fied water;

e water-pumping facilities [stations / plants] supplying the puri-
fied water to towns, cities or industrial enterprises;

e water conduits, agueducts, and water mains [water-supply net-
works] serving for water delivery to the consumers;
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e plumbing [plumbing systems] installed in a building and de-

signed for the supply of water and the elimination of wastes.

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.

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. Salts of iodine and fluorine
which are considered helpful in preventing goiter and tooth decay are
sometimes added to water in which they lack.

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.

17. Read the following text and characterize domestic, public and
industrial water supply.

Text D. Domestic, Public and Industrial Water Supply

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:
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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, pro-
vision 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 muf-
fins**. Today organized systems exist all
over the world. Their aim is to get water,
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 sup-
ply. But with the majority of urban popula-
tion the public-supply water systems do that
work for us. All we do is turn on the tap and pay the bills!

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 re-
quirements for commercial and industrial activities.

The Industrial Revolution was the rapid development of industry that
occurred in Britain in the late 18" and 19" centuries and brought about
the introduction of machinery. It was characterized by the use of steam

46




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.

*Jack the Caveman nemepHblii 4eI0BeK
**bran muffins onaaeu u3 otpy6eit

[ FOLLOW-UP ACTIVITIES ]

18. Read the texts of Unit 2 again and make notes under the follow-
ing headings. Then use your notes to talk about Water Supply Sys-
tems and The General Scheme and the Main Components and Facili-
ties of Water Supply Systems.

Water supply.

Water supply systems.

The general scheme of a water supply system.

Water distribution systems.

The main components and facilities of a water supply system.
Domestic, public and industrial water supply.

o wwhE
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Unit 3

Conventional Water Treatment

“Water has no taste, no color, no odor;

it cannot be defined, art relished while ever mysterious.

Not necessary to life, but rather life itself.

1t fills us with a gratification that exceeds the delight of the senses.”
ANTOINE DE SAINT-EXUPERY (1900-1944)

“If there is magic on this planet, it is contained in water.”

LORAN EISELY

[ VOCABULARY WORK

]

1. Read the following international words and guess their meaning.
Mind the stressed syllables. Prove that these words are international

ones.

Model: atom [‘etom] — aTom, Menpyaiirias YacTHIA

analysis [2'nelasis] (pl. analyses
[2'neelosi:s])

analyze ['en(2)lasz]

atmospheric [, eetmas'ferik]
bacteriologically

[beek tiaria'lodgik(o)l1]

chlorine ['klo.ri:n]

climatic [klar'meetik]

colloidal [ka'lord(2)1]

microbiological

[ markrau, bara'lodsik(a)l]
microorganism

[ mazkrau's.g(2)niz(a)m]
nature ['nerys]

nitrate ['nastrert]
objective [ab'dsektiv]
organic [»:'geenik]
original [a'rids(2)n(2)1]
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composition [ kompa'zi/(a)n]
concentration [, kons(a)n'trer/(o)n]
copper ['kopa]

crystal ['krsst(o)I]
cyanobacteria

[sar, eenaubcek 'trario]
detergent [dr'ts.ds(a)nt]
geology [dsr'oladsr]
hepatitis [ hepa'taitis]
identify [as'dent:fas]
industry ['mdastri]
inorganic /, mo:'geenik]
ion ['azan]

irrigation [, rrr'ger/(o)n]
landscape ["len(d)skerp]
manganese [ meeyga'ni.z]
matter ['meets]

mechanical [mr'kceenik(2)1]
mercury ['ms.kjuri]
methyl ['meb(2)1]
microbial [mar'kraubzal]

parameter [pa reemits]
period ['prariad]
pesticide ['pestisard]
physicochemical

[ frzikau 'kemik(2)1]
product ['prodakt]
progress ['praugres]
protection [pra'tek/{(a)n]
radiological [ rerdrau’lodsik(a)l]
radium ['rerdiom]

safe [seif]

special ['spe/(2)l]
suspension [sa'spen/(2)n]
technological [, tekna'lodsik(2)1]
tendency ['tendansi]
topography [to'pografi]
toxic ['toksik]

type [tazp]

typically ['tzprk(2)l1]
universal [ ju:nr'vs:s(a)l]
uranium /jua'rerniom]

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

NOUNS AND NOUN PHRASES

alga (pl. algae) origin water analysis  (pl.
bacterium (pl. bacte- | particle analyses)

ria) pesticide water pollutant [con-
compound plumbing taminant]

detergent polluted [contaminat- | water pollution [con-
dimension ed] water tamination]
environment solution water quality

fertilizer solvent water sampling
foreign matter suspension water source

fungus (pl. fungi) untreated water water treatment [puri-
impurity virus fication]
microorganism waste effluents water user
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VERBS AND VERBAL PHRASES

to analyze to deteriorate to dissolve

to contain to determine to take into account
ADJECTIVES AND PARTICIPLES

clean fine organic

coarse harmful palatable

colloidal impure potable

crystal clear inorganic pure
disease-causing microbial suspended
dissolved non-settling undesirable

3. Match the English and Russian equivalents.

)

=

o ks

o

10.
11.
12.

13.
14.

aquatic health
composition of natural
water resources

health of the commu-
nity

human activities
natural landscape fea-
tures

naturally occurring

of natural and man-
made origin

palatable potable wa-
ter

particular purpose

premises

primary objective
scientific measure-
ments

technological progress
water sampling and
analysis

a.

—h D

— XT oo @

>

(Hay4HO-)TeXHHUYECCKUI nporpecc

(edunoe nocmynamenvHoe pazgumue
HAYKU U mexHuxu)

BKYCHas IUThEBast BOJIA
BCTPEYAIOIIUICSA B MPHUPOAC; MPHUPOI-
HEIH (0 s61eHul)

rJ1aBHas [OCHOBHas | 1IENb
JeSITEIIbHOCTD YEIOBEeKa

€CTECTBEHHBIC OCOOCHHOCTH MECTHO-
CTH

3MaHUE (Hanp., npeonpusmus) C TpH-
JIETAIOIIMMU MTOCTPOHKAMHU M y4aCTKOM
3I0POBbE HACEIICHHUSI

KOHKpeTHast LeJb

HAYYHBIC TOJICUETHI

oTOOp MpOoO BOABI U aHAIHN3 €€ XUMHU-
YeCKOT0 cocTaBa

MPUPOJAHOTO M HMCKYCCTBEHHOTO MpO-
HUCXOXKICHUS

. CAHUTApHOEC COCTOAHNE BOAOEMA

COCTaB €CTECTBEHHBIX
BOJHBIX PECYPCOB

[TpUPOIHBIX |
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1.

@

11.

(undesirable) foreign
matter [impurity / ma-
terial]

coarse suspension
colloidal state
cyanobacteria (blue-
green algae)

dissolved organic mat-
ter

dissolved solids

fine non-settling parti-
cles

in solution

in suspension

. suspended solids [par-

ticles]
to be free from / of

Q o

=

(HexxenarenbHast) MPUMECH; MOCTOPOH-
Hee BELIECTBO

B PacTBOpE

B3BELICHHBIC  (TBEpIbIE)  YacTHIIH,
YaCTHUIIBI BO B3BEIICHHOM COCTOSIHUN

BO B3BELICHHOM COCTOSIHHH,
B3BELICHHBIN

rpy0as [rpy0onucnepcHasi| CyCreH3us
KOJIJIOUTHOE COCTOSTHHE

MeJIKME HE Ocelaroliue [He OTCTauBa-
FOIITUECS | YaCTHIIBI

HE cOozepKaTh; HE UMETh

PacTBOPEHHOE OPraHUYECKOE BEILIECTBO
pacTBOpEHHEIEC B BO/IC BellleCTBa; olIiee
KOJIMYECTBO OpPraHWYECKHUX M Heopra-
HUYECKUX COCOUHEHUH, CONepKALIUXCS
B BOJIC MJIM CTOYHBIX BOAAX
UUMaHOOaKTEepUH, CHHe-3eJEHbIE BOJO-
pociu (epynna Kkpynuulx 6axkmepuil,
CnOCOOHbIX K (homocunmesy, conpo-
80JICOAIOWEMYCSl BblOeNIeHUeM KUCTOPO-

[

READING PRACTICE

0a)

4. Read the text. Using a dictionary, translate it in writing.

TEXT A. Water Quality.
Water Pollution and Water Treatment

“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
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The development of human society, the growth of civilization and so-
cial and technological progress has resulted in the changing of the com-
position of natural water resources. Natural waters contain a considerable
amount of the products of mechanical, chemical and biological pollution.
Untreated water contains a number of contaminants of natural and man-
made origin, the presence of which is undesirable or dangerous.

For better understanding the process and objectives of water treat-
ment, we should consider the nature of water pollution and the notion of
water quality.

Water pollution is contamination of water by undesirable foreign
matter (materials such as waste effluents, chemicals, detergents, and fer-
tilizers and pesticides) which deteriorates water quality. Water quality
has a microbiological and a physicochemical dimension. There are thou-
sands of parameters of water quality. The type and extent of water
treatment depends on the quality of the water source. The better the
quality, the less treatment is needed.

In its purest form, water is simply H,O; that is, two atoms of hydro-
gen attached to each atom of oxygen. Water is called the "universal sol-
vent" because of its strong tendency to dissolve other substances. Be-
cause water is such a good solvent, in the environment it will always
contain dissolved or suspended impurities.

The quality of water is determined by the presence of various sub-
stances of organic and inorganic origin, as well as microorganisms in it.
Undesirable impurities can be contained in water in three different states:
1 —in suspension — as separate suspended solids (coarse suspension); 2 —
in colloidal state; 3 — in solution — as dissolved solids.

All identified water contaminants [pollutants] are typically divided
into the following types:

e suspended solids (fine, non-settling particles of any solid);

e heavy metal ions (ions of metals of relatively high density);

e dissolved organic matter (compounds, chiefly of biological
origin, containing carbon);

e microorganisms (microscopic organisms, esp. a bacterium, virus,
or fungus);
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e phytoplankton (plankton consisting of microscopic plants) / zoo-
plankton (plankton consisting of small animals and the immature stages
of larger animals).

Another classification of pollutant foreign matter can be made into:

e non-living water contaminants;

e living water contaminants (many of which are disease-causing).

The types of impurities found in water can be divided into four
groups: microbial, physical, chemical, and radiological.

Types of Impurities | Examples
Microbial (Microorganisms)

Bacteria Campylobacter, Legionella

Viruses Hepatitis

Protozoa Cryptosporidium, Giardia

Other Cyanobacteria (blue-green algae)
Physical

Colour Iron, dissolved organic matter

Taste and odour Methyl isoborneol

Appearance Silt, suspended particles, plankton
Chemical

Naturally occurring Manganese, nitrate

Agricultural Atrazine, chlordane

Water treatment Chlorine, fluoride

Plumbing Lead, copper

Industrial Polyaromatic hydrocarbons, mercury

Radiological
Naturally occurring | Radium, uranium

Pict. 8. Types of Impurities Found in Water

“Water quality” is a term used to describe the chemical, physical, and
biological characteristics of water, usually in respect of its suitability for
a particular purpose (for drinking, industrial purposes, irrigation, recrea-
tion, etc.) Although scientific measurements are used to define water
quality, it’s not a simple thing to say “this water is good/ pure”, or “this
water is bad/ impure”. There are complex interconnections among fac-
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tors such as surface and ground water, atmospheric and climatic factors,
natural landscape features (such as geology, topography, and soils), hu-
man activities, and aquatic health which must be taken into account in
analyzing water quality.

The quality of water from natural water sources as well as water qual-
ity requirements for various water users vary greatly.

By analyzing water from natural sources the presence of various sub-
stances and microorganisms is determined. For obtaining the correct
characteristics of water from the given water source, water sampling and
analyses should be done for a long period of time in order to take into
account seasonal changes of water quality.

Water treatment is purification of water to make it suitable (i.e. pota-
ble and palatable) for human consumption or for other purposes. It is any
of several physical and chemical processes (or a combination of these
processes) in which undesirable impurities and pollutants in water are
removed or neutralized.

The primary objective of water treatment is the protection of the
health of the community. Palatable potable water is the water that must
be bacteriologically safe, free from toxic or harmful microorganisms,
chemicals or substances, as well as crystal clear and comparatively free
of turbidity, colour, odour and taste. Excessive hardness and high con-
centration of dissolved solids are also undesirable, particularly for indus-
trial purposes. Industrial requirements may be even more stringent; many
industries provide special treatment on their own premises.

[ COMPREHENSION CHECK ]

5. Decide whether the following statements are true or false accord-
ing to the text.

1. Factors such as the development of human society, the growth of civi-
lization and social and technological progress have resulted in the
changing of the composition of natural water resources.

2. There is no obvious interconnection among water quality, water pollu-
tion and water treatment.

3. Water treatment is the presence of undesirable impurities in water.
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10.

11.

12.

13.
14.

15.

16.

17.

18.

19.

20.

21.

22.

. Water pollution is the removal of undesirable foreign matter from wa-

ter.

. Water pollution is contamination of water by undesirable foreign mat-

ter which improves water quality.

. There are no parameters of water quality.
. The worse the quality of water, the more water treatment is needed.
. In its purest form, water is simply H:O; that is, two atoms of hydrogen

attached to one molecule of oxygen.

. Since water is a good solvent, in the environment it will always contain

dissolved or suspended impurities.

Undesirable impurities can be contained in water in three different
states: in suspension, in colloidal state and in solution.

Water contaminants include dissolved solids and suspended organic
matter.

Pollutants may be either living or non-living, either of natural or of
man-made origin.

Many living microorganisms in water are disease-causing ones.

The types of impurities found in water can be divided into microbio-
logical, physicochemical and radioactive.

Manganese, chlorine, copper, lead and mercury are examples of physi-
cal water impurities.

“Water quality” is a term which describes chemical and physical char-
acteristics of water.

Water can be used for various purposes: for drinking, industrial pur-
poses, irrigation, recreation, etc.

In analyzing water quality, numerous factors must be taken into ac-
count.

Water sampling and analyses are done to determine the presence of
various substances and microorganisms in water from natural sources.
Only a combination of several physical and chemical processes in
which undesirable impurities in water are removed or neutralized can
be called water treatment.

Palatable drinking water must not contain toxic or harmful microorgan-
isms, chemicals or substances.

Drinking water must always be purer than water for industrial purpos-
es.
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6. Answer the following questions.

1.

N

©ooNo Gk W

10.

11.
12.
13.
14.

What are the main reasons for the recent changing of the composi-
tion of natural water resources?

Why should we consider the nature of water pollution and the no-
tion of water quality?

What is water pollution?

What dimensions does water quality have?

Is there the only one parameter of water quality?

What does the type and extent of water treatment depend on?

What are the classifications of water pollutants?

What does the term “water quality” describe?

Is it easy to say “this water is good/ pure” or “this water is bad/ im-
pure”? Why? Why not?

What are the factors which must be taken into account in analyzing
water quality?

What is water treatment?

What is the primary objective of water treatment?

What is palatable potable water?

Why do many industries provide special water treatment on their
own premises?

7. Choose the right variant according to the text.

1. Water pollution is the presence of undesirable foreign matter
which ... water quality.

A. improves

B. guarantees

C. deteriorates

D. controls
2. Water contaminants are typically divided into suspended ..., dis-
solved organic ..., heavy metal ..., etc.

A. solids, ions, matter

B. particles, matter, compounds

C. solids, compounds, density

D. solids, matter, ions
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3. Dissolved organic matter is ... of biological origin, containing
carbon.

A. components

B. compounds

C. a mixture

D. particles
4. Microorganisms are microscopic organisms including ... .

A. microscopic plants, small animals and immature stages of larger

animals

B. bacteria, viruses, or fungi

C. phytoplankton and zooplankton

D. non-living and living water contaminants
5. Water treatment is the ... of undesirable impurities and pollu-
tants. (several answers possible)

A. neutralization

B. concentration

C. consumption

D. removal
6. There are complex ... among factors such as surface and ground
water, atmospheric and climatic factors, natural landscape fea-
tures, human activities, and aquatic health.

A. scientific measurements

B. purposes

C. requirements

D. interconnections

[ LANGUAGE FOCUS ]

8. Translate the following pairs of derivatives and memorize them.

Verb — Noun

to analyze — analysis to fertilize — fertilizer

to classify — classification to grow — growth

to combine — combination to irrigate — irrigation

to compose — composition to measure — measurement

to concentrate — concentration to pollute — pollutant / pollution
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to consume — consumption

to contaminate — contaminant /

contamination

to develop — development
to drink — drinking

Noun — Verb

change — to change
compound — to compound
progress — to progress
Noun — Adjective

aqua — aquatic
atmosphere — atmospheric
bacteriology — bacteriological
biology — biological
chemistry — chemical
climate — climatic

danger — dangerous
excess — excessive

harm — harmful / harmless
Noun — Adjective
chemical — chemical
complex — complex
human — human
Adjective — Noun

dense — density

hard — hardness

present — presence

Noun — Noun

pest — pesticide
Adjective — Verb

neutral — to neutralize
Adjective — Adverb

bacteriological — bacteriologically

comparative — comparatively
Verb - Participle 11

to contaminate — contaminated
to dissolve —dissolved
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to protect — protection
to purify — purification
to require — requirement
to suit — suitability

to treat — treatment

result — to result
sample — to sample
taste — to taste

mechanic — mechanical
microscope — microscopic
nature — natural

organism — (in)organic
physics — physical

prime — primary

science — scientific

society — social
technology — technological

objective — objective
sample — sample
solid — solid

suitable — suitability
turbid — turbidity

sample — sampling

particular — particularly
relative — relatively

to pollute — polluted
to suspend — suspended



to identify — identified to treat — (un)treated
Compound Nouns / Adjectives

disease-causing physicochemical
landscape phytoplankton
man-made topography
microscopic zooplankton

9. Translate the following pairs of derivatives paying attention to the
meanings of prefixes.

biological — microbiological pure — impure

connection — interconnection purity — impurity

danger — to endanger settling — non-settling

desirable — undesirable soluble — dissoluble/ insoluble/
living — non-living nonsoluble / unsoluble

mature — immature suitable — unsuitable

natural — unnatural to move — to remove

organic — inorganic to solve — to dissolve

organism — microorganism treated — untreated

10. Transform as in the models.

Model 1 “Verb = Noun”: to pollute water = pollution of water

To treat water, to purify water, to remove undesirable impurities, to
neutralize an impurity, to contaminate water resources, to divide into
types, to deteriorate water quality, to describe the characteristics of wa-
ter, to protect the health of the community, to provide special treatment,
to classify pollutants.

Model 2 “Noun =» Noun”: quality of water =» water quality

Treatment of water, purification of water, contamination of water re-
sources, pollution of a water source, removal or neutralization of impuri-
ties, properties of water, water on the surface, water in the ground, fea-
tures of landscape, life of plants and animals, characteristics of water,
requirements for water quality, sampling and analyses of water.
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11. Insert the appropriate word or word combination.

)

disposal sites, dump, fertilizers, harmful wastes, leak, reduces, sewerage
systems, wastes, water pollution

There are several kinds of environmental pollution. They include air

pollution, , soil pollution, and pollution caused by solid wastes,
noise, and radiation.
Water pollution the amount of pure, fresh water that is avail-

able for such necessities as drinking and cleaning, and for such activities
as swimming and fishing. The pollutants that affect water come mainly
from industries, farms, and sewerage systems. Industries huge
amounts of wastes into bodies of water each year. These include
chemicals, wastes from animal and plant matter, and hundreds of other
substances. Some of these wastes may be hazardous. Industries dispose
of much hazardous waste in on land. But improperly-managed
sites may the wastes into underground water supplies that people
use. Wastes from farms include animal wastes, , and pesticides.

carry wastes from homes, offices, and industries into water.
Nearly all cities have waste treatment plants that remove some of the

most from sewage. But even most of the treated sewage contains
material that harms water.
)

algal blooms, contaminated, disease-causing, drinking water quality,
green algae, lead and mercury, microbe, microbiology, microorganisms,
naturally occurring

1. A microorganism, or , is a microscopic single-cell or multicel-
lular organism (including bacteria, viruses, protozoa, fungi, algae, as
well as microscopic plants such as ).

2. The study of microorganisms is called , @ subject that began
with Anton van Leeuwenhoek's discovery of in 1675, using a
microscope of his own design.
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http://en.wikipedia.org/wiki/Green_algae
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http://en.wikipedia.org/wiki/Plants
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http://en.wikipedia.org/wiki/Microscope

3. Some microorganisms and chemical substances that can contaminate
water supplies cause human disease. So, there are two broad categories
of pathogenic ( ) contaminants:

1. pathogenic microorganisms and

2. toxic substances, including:

= Cyanobacteria (or blue-green algae) are very widespread in the envi-
ronment and cause

= Chemicals. Organic contaminants include pesticides, industrial sol-
vents, and chloroform. Inorganic contaminants include arsenic, nitrate,
fluoride, and toxic metals such as

= Radioactive contaminants. Strontium-90 and tritium are found in
water as a result of nuclear weapons testing; radium, uranium and radon

gas are substances found in some groundwater sources.
Human waste Hazardous
from urban wastes from
development industry
Polluted
 EE— ground and A
unoff from
rf -
Fertilizers and surface mining and
pesticides water quarrying
from
agriculture
and forestry
\ y Leaks from
Livestock landfill sites
waste from
farming

Pict. 9. Substances that Pollute Drinking Water Sources

4. There are also some nonpathogenic microorganisms in water. The

most important microbiological measure of is a group of bacteria
called coliforms. Escherichia coli (E. coli) is a bacterium used as an
indicator that water has been with faeces.

61


eb://gateway/g?gtype=article_view&doc_name=core/06/40/16_1.html&terms=disinfection%20disinfection

12. Translate the words and word combinations in brackets.

Water is called the "universal (pacmeopumens)" because of its strong
tendency to dissolve other (sewecmsa). Since pure water is not found in
nature (i.e., outside chemical laboratories), any distinction between clean
water and polluted water (zasucum om) the type and (konyenmpayus) of
impurities found in the water as well as on its intended use*. Water is
said to be polluted when it contains enough (npumecu) to make it (xe-
npueoonwiti) for a particular use, such as drinking, swimming, or fishing.
Although the (kauecmso) of water is affected by natural conditions, the
word “pollution” usually implies human activity as the source of (3a-
epsisnenue). Water pollution is caused primarily by the drainage of con-
taminated waters into (nosepxrnocmuule 600vt) OF (2pynmoguie 600bt).

Water pollution control, therefore, primarily involves the (yoarenue)
of impurities before they reach natural (soooemwr) or aquifers.

*intended use — wcrHonbp30BaHKMEe IO HA3HAYEHHIO; MPEIIIOIaraeMoe
HCIIOJIB30BAaHUC

13. Match the terms and their definitions.

anthropogenic, impurity, insoluble / nonsoluble / unsoluble / unsolvable,
pollution, pure, quality, soluble/ dissoluble / solvable, suspended, treat-
ment, water pollutant

a. (chiefly of environmental pollution and pollutants) originating in hu-
man activity

b. (of a substance) able to be dissolved, esp. in water

(of a substance) incapable of being dissolved, esp. in water

a contaminant (contaminating material or agent) in water; in a broad

sense, any physical, chemical, biological or radioactive matter in wa-

ter

a thing or constituent that impairs the purity of something

being in suspension; not dissolved

free from dirt, pollutants or unpleasant substances; free from any con-

tamination

h. the presence in or introduction into the environment of a substance or
thing that has harmful or poisonous effects
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i. the standard of something as measured against other things of a simi-
lar kind; the degree of excellence of something

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

14. Choose the correct word.

1. coagulation / coagulants / to coagulate

is clumping together of very fine particles into larger particles
using chemicals ( ) that neutralize the electrical charges of the
fine particles and destabilize the particles. During , different
chemical additives cause particles and thus to settle.
2. flocculation / flocculants / to flocculate

is the process in which small particles clump together through
gentle stirring.
3. filtration / filters / to filtrate

is the process in which particulate matter in water is removed
by passage through porous media. through beds of fine sand or
through crushed anthracite coal can trap the suspended matter.
4. disinfection / disinfectants / to disinfect

is the the process designed to kill most microorganisms in wa-
ter, including essentially all disease-causing bacteria. destroy
harmful bacteria and deactivate viruses.
5. aeration / aerator / air / to aerate

mixes air with water either by spraying the water into the air or
by forcing small bubbles through the water and is used primari-
ly to reduce unpleasant odours and tastes.
6. softening / softener / to soften

is the process of removing calcium and magnesium from the
water either by chemical precipitation or by ion exchange.

[ SUMMARIZING ]

14. Make a summary of the text according to the following plan.

1. The title of the text is «“...” .
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2. The text is devoted to ... .

3. Such problems as... are touched upon in the text.

4. The text consists of ... parts.

5. The first part deals with ... .

6. The second (third, forth, etc.) part describes ... .

7. The main idea of the text is to show ... (to underline ... / to prove .../
to inform the reader about ...).

8. In my opinion, the text is useful / informative / interesting. It is worth
reading.

[ READING PRACTICE ]

15. Skim over the text. Answer the following questions.

Text B. Conventional Water Treatment.
Pretreatment. Coagulation and Flocculation

The conventional water treatment processes of greatest importance
are coagulation and flocculation, sedimentation and flotation, filtra-
tion, disinfection, as well as some additional treatment methods (sof-
tening, aeration, carbon adsorption, distillation, deferrization, desali-
nation, fluoridation, reverse osmosis, etc.).

Preliminary treatment (pretreatment) is any physical, chemical or
mechanical process used before water undergoes the main treatment pro-
cess. During pretreatment:

e coarse and fine screens or microstrainers may be used to remove
rocks, sticks, leaves and other debris (screening);

e presedimentation settles out sand, grit and gravel from raw wa-
ter. Sedimentation occurs naturally in reservoirs and is accomplished in
treatment plants by settling basins (also called sedimentation basins or
settling [settlement / sedimentation] tanks). Plain sedimentation will not
remove extremely fine or colloidal material within a reasonable time,
and the process is used principally as a preliminary to other treatment
methods;

e adding of chemicals may be added to control the growth of al-
gae.
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Pict. 10. Conventional Water Treatment Process

Coagulation is a separation or precipitation from a dispersed state of
suspensoid particles. Coagulation removes small particles made up of
microbes, silt, and other suspended material in the water. By adding
chemicals called coagulants (coagulating agents) to the water, fine non-
settling particles and colloidal material form larger, heavier masses of
solids by coagulation. These masses, called floc, are large enough to set-
tle in basins and to be caught on the surface of filters. A precipitate
forms and causes a clumping of the bacteria and other foreign particles
which then settle out during the several hours of sedimentation. In this
way about 85% of the bacteria and suspended particles, as well as some
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of the mineral elements (such as certain forms of iron) can be removed.
The 3 main types of coagulants are inorganic electrolytes (alum, lime,
ferric chloride, ferrous sulfate), organic polymers, and synthetic poly-
electrolytes. Their application may have serious disadvantages because
of possible negative effect on water consumers’ health. Considerable
attention is focused on the development of new coagulants and floccu-
lants, preferably from natural and renewable sources, which are safe for
human health and biodegradable.

Coagulation is usually accomplished in 2 stages: rapid mixing and
slow mixing.

e Rapid mixing serves to disperse the coagulants evenly through-
out the water and to ensure a complete chemical reaction.

e Slow mixing (also called flocculation) is longer gentle agitation
for promoting particle collisions and enhancing the growth of flocs. A
flocculant (flocculating agent) is a reagent added to a dispersion of solids
in water to bring together the fine particles to form flocs.

After flocculation the water flows into the sedimentation tanks where
sedimentation or flotation is accomplished.

1. What are the most important conventional water treatment processes?

2. What is pretreatment (preliminary treatment)?

3. What is used to remove debris during pretreatment? How is this pro-
cess called?

4. What is the purpose of presedimentation?

5. Where is sedimentation accomplished in water treatment plants?

6. Why is presedimentation used as a preliminary to other treatment
methods?

7. What may be added to control the growth of algae during pretreat-
ment?

8. What is coagulation? What is the purpose of this method?

9. What are coagulants (coagulating agents)? What are the three main
types of coagulants?

11. How are heavier masses of solids formed by coagulation called?

10. Why may the application of coagulants and flocculants have serious
disadvantages?

11. What are two stages of coagulation? How is slow mixing called?

12. For what purpose is a flocculant (flocculating agent) added?
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13. Where are sedimentation and flotation accomplished?

16. Read the following text and speak on every stage of water treat-
ment.

Text C. Conventional Water Treatment.
Sedimentation and Flotation. Filtration

Sedimentation is the process of precipitation of sediment (matter that
settles to the bottom of a liquid under the force of gravity) which is ac-
complished in the sedimentation tank. A settling [sedimentation / precip-
itation] tank is a tank in which suspended matter is removed either by
quiescent settlement or by continuous flow and extended retention time
to allow deposition. Sedimentation is used to remove settleable suspend-
ed solids from waters which are high in sediment content after coagula-
tion and flocculation processes. The sedimentation basin is located close
to the flocculation basin so the transit between does not allow settlement
or floc break up. Types of sedimentation tanks include:

e  rectangular with horizontal flow;

e  circular with radial flow;

o  hopper-bottomed with upward flow.

The amount of floc settling out of the water depends on the retention
time of the water in the basin (minimum 4 hours) and the depth of the
basin (there are shallow or deep basins). As particles settle, a layer of
sludge is formed at the bottom of the tank. Sludge is thick, soft, wet mud
or a similar viscous mixture of liquid and solid components which is
then removed and treated. The amount of sludge is usually 3-5% of the
total volume of water treated. The cost of treating and disposing of
sludge is a significant part of the operation cost of a water treatment
plant.

An alternative technique to sedimentation is flotation. It is the use of
gas bubbles for increasing the buoyancy of suspended solids and rising
the particles through the water to float on the surface of the water to be
collected by a skimmer. The advantage of flotation over sedimentation is
more complete removal of small or light particles in a shorter time.

Filtration is the process of separating particles from a liquid by pass-
ing the liquid through a medium (filter) that will not pass the particles.
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Even after coagulation and flocculation, sedimentation does not remove
all suspended impurities from the water to make it crystal clear and safe.
The remaining non-settling floc still causes turbidity and contains micro-
organisms. Suspended solids, colloidal material (algae, silt, iron, manga-
nese), bacteria, germs, and other microorganisms are filtered out by pass-
ing the water through a bed (a layer) of granular material (usually fine
sand, gravel, garnet, pulverized coal or related substances), or through a
matrix of fibrous material supported on a perforated core*. However,
soluble materials such as salts and metals in ionic form are not removed
by filtration.

There are several classifications of filters:

e according to the direction of flow through the filter bed (down-
flow, upflow, biflow, radial flow, horizontal flow);

e according to the type of filter media used (sand, coal, anthracite,
coal-sand, multilayered);

e according to flow rate (slow, rapid).

Most modern water treatment plants now use rapid dual-media filters
following coagulation and sedimentation. A dual-media filter consists of
a layer of anthracite coal (for trapping most of the large floc) above a
layer of fine sand (for trapping smaller impurities). This process is called
in-depth filtration. In order to enhance in-depth filtration, mixed-media
filters (with a third layer of fine-grained, dense mineral called garnet at
the bottom of the bed) are used in some treatment plants. Rapid filters
have certain advantages over slow filters: they require much less surface
area, they are easier to clean and more reliable. Backwashing [backwash
/ back-flushing] is the reverse of the direction of flow through the filter
for cleaning the filter bed clogged by particles removed from the water.
The development in filter technology doesn’t stand still. Membrane fil-
tration is increasingly becoming popular as an advanced water and
wastewater treatment process. There are various possibilities of mem-
brane filtration: microfiltration; ultrafiltration; reverse osmosis; nanofil-
tration.

After filtration, the water moves into a disinfection chamber.

*a matrix of fibrous material supported on a perforated core — pe-
mICTKa (CCTKa) M3 BOJIOKHHCTOTO MaT€puajia, 3aKpCIUICHHAA Ha nepq)o—
pHYpOBaHHOM KapKace
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17. Read the following text and say what the purposes and charac-
teristics of every stage of water treatment are and what activities
each of them includes.

Text D. Conventional Water Treatment.
Disinfection. Additional Treatment

Disinfection is the complex of measures for destroying agents of in-
fection in the water with the help of various disinfectants. It is accom-
plished both by filtering out harmful microorganisms and by adding dis-
infectant chemicals for killing any pathogens which pass through the
filters.

There are several methods of treatment of water to kill living organ-
isms, particularly pathogenic bacteria; chlorination (the application of
chlorine or chlorine compounds — chloramine and chlorine dioxide) is
the most common. Chlorine is a strong oxidant and a toxic gas. Chlorine
dioxide has more recently been found effective as a destroyer of bacteria,
as well as a means of removing undesirable tastes and odours. Chlorine
has limited effectiveness against protozoans that form cysts in the water.

Less frequently used methods include the use of ozone, ultraviolet
light, or silver ions. Boiling is the favored household emergency meas-
ure.

The advantage of ozonation over chlorination is the production of
fewer dangerous by-products and the absence of taste and odour. Ozone
gas is a colourless toxic gas with powerful oxidizing properties, formed
from oxygen by electrical discharges or ultraviolet light. It is an effective
method to destroy harmful protozoans that form cysts in the water and to
kill almost all other pathogens. Ozone is a very strong, broad spectrum
disinfectant widely used in Europe.

UV radiation (light) is very effective against inactivating cysts.

The main disadvantage of ozonation and UV radiation is that they
leave no disinfectant residual in the water, and it is sometimes necessary
to add a residual disinfectant afterwards.
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Coagulation removes dirt and other particles in water. Alum and other chemicals

are added to water to form tiny sticky particles called “floc™ that attract dirt J,

particles. The combined weight of the dirt and floc cause it to sink.
L

Sedimentation:
The floc settles
to the bottom
and the clear
water moves
to filtration.

Storage:
Water is placed
in a closed tank

Disinfection: A small amount of chlorine is
added or some other disinfection method
is used to kill any bacteria or microorganism

N or reservoir
that may be in the water.

in order for
disinfection to
Ttake place, The
water then flows
thraugh pipes to
homes and
businesses in
the community.

Filtration:
The water passes
through filters,
some made of Layers
of sand, gravel, and
charceal that help
remove even
smaller particles.

Pict. 11. Water from the Source through the Water Treatment Process

Some additional treatment methods include:

1. softening (the process of removing the dissolved calcium and
magnesium salts that cause hardness in water, either by adding chemicals
or by ion exchange);

2. aeration (the process of spraying water into the air used for taste
and odour control and for removal of dissolved iron and manganese);

3. (activated) carbon adsorption (the process of adsorption impuri-
ties by activated carbon (saturation carbon with impurities) used for re-

moving dissolved organic substances that cause tastes, odours, or col-
ours);

70



4. distillation (the separation of dissolved solids from water by evap-
oration and condensation);

5. deferrization (the removal of iron from water);

6. desalination (desalinization) (any of several processes that remove
excess salt and other minerals from water);

7. fluoridation (the addition of sodium fluoride or other fluorine
compounds to filtered water for reducing tooth decay);

8. reverse osmosis (a process by which water passes through a porous
membrane which passes the water, but does not pass the impurities dis-
solved in it).

Water treatment plants employ a variety of treatment methods. These
processes are used in varying combinations, depending on the character-
istics of water and on its intended use.

[ FOLLOW-UP ACTIVITIES }

18. Read the texts of Unit 3 again and make notes under the follow-
ing headings. Then use your notes to talk about Water Quality, Water
Pollution and Water Treatment and Conventional Water Treatment.

1. The interconnection among water quality, water pollution and
water treatment.

2. Water composition. Types of water impurities.

3. Conventional water treatment.
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before 1000 AD TURBIDITY

¢ VISUAL CLARITY = WATER PURITY

* TREATMENT: filtration through charcoal, exposing to sunlight, boiling,
straining

1600's BIOLOGY

* INVENTION OF THE MICROSCOPE leads to the discovery of bacteria in water
* TREATMENT: percolation, filtration, boiling, distillation, coagulation

1700's MINERALS

* ENLIGHTENMENT PERIOD PHILOSOPHY: right to pure, clean water = right of
humanity
* TREATMENT: filtration established an effective means of purification

1800's CHEMICALS

* PHILOSOPHY BECOMES REALITY with first municipal water plant in Scotland
* Dr. Snow proves WATERBORNE DISEASES in cholera outbreak
* TREATMENT: slow and fast sand filtration, the beginning of chlorination

1900's INDUSTRIAL POLLUTION

* GOVERNMENT REGULATION of clean water becomes standard

* Man-made WATER POLLUTION becomes concern - pesticides, industrial
sludge, organic chemicals
* TREATMENT: chlorination becomes widespread

Luaterhealth

2000's WATERHEALTH purifies any local water source to
WHO drinking water standards

* ALWAYS PURE DRINKING WATER for healthy communities
* TREATMENT: filtration, ultraviolet

Pict. 12. Drinking Water Treatment: through the Ages
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Unit 4

Sewage (Wastewater) Treatment
and Sludge Disposal

“Between earth and earth's atmosphere,
the amount of water remains constant;

there is never a drop more, never a drop less.
This is a story of circular infinity, of a planet birthing itself.”

LINDA HOGAN

VOCABULARY WORK }

1. Read the following international words and guess their meaning.
Mind the stressed syllables. Prove that these words are international

ones.

Model: problem ['problam] — npo6sema, 3anaua, Borpoc

agent ['erds(2)nt]

apartment [o'pa.tmont]
basin ['bersn]

channel ['#een(2)I]

cosmetics [koz'metiks]
detergent [dr'ts:ds(a)nt]
establishment [zs teeblr/mant]
fraction /'freekf(a)n]
fragment [ 'freegmant]

parasitic /, peera'sitik]
parking ['pa:kiy]
pathogen ['pefadsan]
pharmaceuticals

[ fa-ma'sjutik(a)lz]
recycle / ri:'saik(a)l]
residence ['rezid(a)ns]
risk [rrsk]

sanitary ['scenit(a)ri]
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institution / st 'tju./(o)n]
laboratory [la2'borat(a)ri]

machine [ma'/i.n]

manufacturing /, meenja 'feekyf(o)rm]
material [ma'tzarial]

microbe ['mazkraub]

nutrient /'nju.triont]

sedimentation / sedrmen'ter/(a)n]
separator ['sep(a)rerts]

service ['ss:vis]

specific [spa'sifik]

storm [sto.m/

technical ['teknzk(2)I]

toilet ['torlat]

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

NOUNS AND NOUN PHRASES

black water [blackwa- | effluent sewage [waste-
ter] impurity water] treatment
discharge industrial sewage [ef- | plant

disposal fluent] sewer

domestic [sanitary / remainder storm sewage
residential / house- runoff sullage

hold] sewage sewage waste

grey water [graywater | sewage [waste- wastewater [waste
/ gray water] water] treatment water ]

VERBS AND VERBAL PHRASES

to contain to dispose of to recycle

to convey to flush to release

to cope with to handle with to remove

to create to maintain to require

to discharge to pick up to water
ADJECTIVES AND PARTICIPLES

coarse identifiable sanitary
domestic putrescible untreated
household raw used

3. Match the English and Russian equivalents.

1. animal waste

2. black water [black-
water]

3. commercial  estab-

a. cepasi Bola (Owvimogvie CcmMouHvle 600Ul
KOmopbule He GKIIOUAIOM CMblEbl OM Mya-
1emos)

b. BuxpeBoii cenmaparop [BomooTAEaMTEND
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13.
14.

. domestic

. grey  water

lishment

. dissolved and sus-

pended impurities
[sanitary,
residential,  house-
hold] sewage

[gray-
water / gray water /
sullage]

. human waste
. industrial

sewage
[effluent]

. process waste
10.
11.
12.

putrescible materials
raw sewage

storm sewage [wa-
ter]

vortex separator
wastewater treatment
plant

>

BOJIOOYHCTHASI CTaHIWsS, CTAHIHS BOJIO-
OUYHUCTKH; CTAHIIUS OYUCTKH CTOYHBIX BOJI
KOMMYHaJIbHO-OBITOBBIC CTOYHBIC BOJIBI
JIUBHEBBIC BOJIBI, CTOYHBIC BOJBI JIHBHE-
BOH KaHAJIM3allMK, aTMOC(EpHBbIC CTOY-
HBIC BOJIBI

HEOYHIICHHBIE [HeoOpaboTaHHBIE] CTOY-
HBIC BOJIBI

OTXO/JIbI )KHBOTHOBO/ICTBA

TTOABEP)KCHHBIE THUCHHIO [Pa3JI0XKEHHIO|
BeIIeCTBa

MPOYKTHI )KU3HECATCILHOCTH YEIOBEKa
MIPOM3BOJICTBEHHBIE [TEXHUYECKUE]| OTXO-
pi13|
MIPOMBIIIJICHHBIC
CTOYHBIC BOAbI
PacTBOPEHHBIC U B3BEIICHHBIC TPUMECH

[mponzBoACTBEHHBIE]

. TOProBOE MpeNNpUsITHE

yépHas BOJA (CMOuHblE 800bl ObIMOBO2O
U NPOMBUUIEHHOZ0 — NPOUCXONICOCHUS,
BKIIOUAIOWUE  CMbIBbL  OM  TYAIEmos,
npo006OTLCMEEHHbIE NPOU3BOOCTNBEHHBLE
omxo0vl U 0p.)

[

READING PRACTICE J

4. Read the text. Using a dictionary, translate it in writing.

Text A. Sewage. Types of Sewage

Sewage is waste water that is created by residences, institutions, in-
dustrial enterprises and commercial establishments, and is conveyed and
disposed of via sewers.
Wastewater is used water. Untreated wastewater in the underground
pipes is badly contaminated and it can damage the environment and
cause serious illnesses in humans. It needs to be made safe before send-
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ing it back into the environment. Wastewater is commonly treated at the
sewage treatment plant (STP). Sewage treatment is essential to maintain
clean aquatic environment, as well as people’s health and quality of life.

There are three types of sewage (wastewater): domestic sewage, in-
dustrial sewage, and storm sewage.

Domestic sewage carries used water from houses and apartments; it is
also called sanitary sewage, residential sewage or household
wastewater. Domestic sewage is slightly more than 99.9% pure water by
weight. The rest, less than 0.1%, contains a wide variety of dissolved and
suspended impurities. Although amounting to a very small fraction of the
sewage by weight, the nature of these impurities and the large volumes
of sewage in which they are carried make disposal of domestic
wastewater a significant technical problem. The principal impurities are
putrescible organic materials and plant nutrients, but domestic sewage is
also very likely to contain pathogens (disease-causing microbes, bacteria,
viruses) and parasitic worms. In addition to human wastes, raw sewage
contains such substances as metals, dissolved gases, dirt particles, food
fragments, oil and grease, soaps, detergents, bleaches, other cleaning
agents, solvents, paint, pharmaceuticals, and cosmetics.

Sanitary sewage can be divided into two types: grey water (sullage,
or wastewater from kitchen and bathroom sinks, baths, showers, washing
machines, dishwashers, and laundry) and black water (wastewater from
toilets). Black water is a health risk if not treated properly because it con-
tains human waste. Grey water is a lesser health risk. The separation of
household waste into grey water and black water is becoming more
common in the developed world (grey water is used for watering plants
or recycled for flushing toilets).

Industrial sewage, also called industrial effluent, is used water from
manufacturing or chemical processes. Industrial wastewater usually con-
tains specific and readily identifiable chemical compounds, depending
on the nature of the industrial process. Process wastes from industries
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can include, for example, silver from photofinishing laboratories, sol-
vents from dry-cleaning services, and inks and dyes from printing hous-

es.

Storm sewage, or storm wa-
ter, is runoff from precipitation
that collects in a system of pipes
or open channels. As rainfall runs
over rooftops, roads, parking lots
and the surface of the ground, it
may pick up various contami-
nants including suspended and
dissolved solids, soil particles
and other sediment, heavy met-
als, organic materials and com-
pounds, animal waste, and oil
and grease. Some level of treat-
ment is required before storm
water is discharged directly into

waterways. Examples of treatment processes include sedimentation ba-

Pict. 13. A Canadian harbor
fouled with sewage

sins, wetlands, or vortex separators for removing coarse solids.

[ COMPREHENSION CHECK ]

5. Decide whether the following statements are true or false accord-

ing to the text.

1. There are three types of sewage: domestic sewage, sanitary sewage,

and industrial sewage.

2. Wastewater is treated in the underground pipes.

Household wastewater is more than 99.9% dissolved and suspended

Pathogens are disease-causing microbes, bacteria, viruses and para-

3.

impurities by weight.
4.

sitic worms.
5.

Grey water is wastewater from kitchen and bathroom sinks, baths,
showers, washing machines, dishwashers and laundry which can be
recycled for flushing toilets.
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Industrial effluent contains specific biological compounds, depend-
ing on the nature of the industrial process.

Such contaminants as oil and grease can be found in both domestic
and storm sewage.

6. Answer the following questions.

ok w

~No

What is wastewater?

Why does sewage need to be made safe before sending it back into
the environment?

Where is sewage usually treated?

What is the main purpose of sewage treatment?

What types of sewage are there? What are the sources of these types
of sewage?

What substances and impurities does domestic sewage contain?
What is the classification of sanitary sewage?

What does the nature of chemical compounds in industrial effluent
depend on?

Why is some level of storm sewage treatment required before storm
water is discharged into waterways?

7. Choose the right variant according to the text.

1. Wastewater is created ... . (several answers possible)

A. by residences

B. by industrial enterprises

C. by commercial establishments

D. by pathogens (disease-causing microbes, bacteria and viruses)

2. Household wastewater is also called ... .

A. residential or domestic wastewater
B. storm sewage

C. industrial effluent

D. sullage

3. Grey water is ... than black water.
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A. more dangerous
B. cleaner
C. lesser



D. a more health risk

4. Grey water is used for watering plants or ... for flushing toilets.
A. recirculates
B. reused
C. discharged
D. disposed of

5. Storm water is runoff from ... .
A. photofinishing laboratories, dry-cleaning services and printing
houses
B. kitchen and bathroom sinks, baths, showers, washing machines,
dishwashers, and laundry
C. toilets
D. precipitation

6. Sanitary sewage may contain ... . (several answers possible)
A. putrescible organic materials and plant nutrients
B. pathogens (disease-causing microbes, bacteria and viruses) and
parasitic worms
C. human wastes
D. metals, dissolved gases, dirt particles, food fragments, oil and
grease, cleaning agents, solvents, paint, pharmaceuticals, and cosmet-
ics

[ LANGUAGE FOCUS ]

8. Translate the following pairs of derivatives and memorize them.

Verb — Noun

to dispose — disposal to recycle —recycling

to environ — environment to separate — separator / separation
to establish — establishment to serve — service

to flush — flushing to sew — sewer / sewage / sewerage
to maintain — maintenance to solve — solvent / solution

to manufacture — manufacturing to vary — variety

to precipitate — precipitation to weigh — weight

Noun — Adjective

commerce — commercial pathogen — pathogenic
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industry — industrial
organ — (in)organic
parasite — parasitic
Noun — Verb

cause — to cause

clean —to clean
compound — to compound
Verb — Adjective

to identify — identifiable
to process — process
Adjective — Noun

il —illness

Adjective — Adverb
bad — badly

direct — directly

Verb — Participle 11

to call — called

to develop — developed
to dissolve — dissolved

Compound Nouns/ Adjectives

bathroom
dishwasher
dry-cleaning
household
percent
photofinishing

9. Translate the following pairs of derivatives paying attention to the

meanings of prefixes.

(to) cycle — (to) recycle
common — uncommon
developed — undeveloped
ground — underground
human — inhuman
likely — unlikely

metal — nonmetal
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residence — residential
sanitation — sanitary
significance — significant

flush — to flush
need — to need
process — to process

to vary — various

pure — (im)purity

proper — properly
slight — slightly

to suspend — suspended
to treat — (un)treated
to use — used

rainfall
rooftop
runoff
wastewater
waterway
wetland

pure — impure

purification — self-purification

purity — impurity
safe — unsafe

surface — subsurface
to move — to remove
to solve — to dissolve



organic — inorganic treated — untreated
10. Transform as in the models.

Model 1 “Verb =» Noun”: To treat wastewater =» treatment of
wastewater

To dispose of sludge, to contaminate waterways, to damage the envi-
ronment, to maintain clean aquatic environment, to divide into types, to
separate and drain waste, to water plants, to recycle grey water, to identi-
fy chemical compounds, to discharge into waterways, to remove solids.

Model 2 “Noun = Noun”: treatment of wastewater =» wastewater
treatment

Particles of soil and dirt, sinks in kitchens and bathrooms, fragments
of food, watering of plants, a system of pipes, processes of treatment,
lots for parking, the surface of the ground, a basin for sedimentation,
disposal of wastewater, disposal of sludge, discharge of water, recycling
of grey water.

11. Insert the appropriate word or word combination.

1)

effluent, large, origin, rain, remainder, reuse, secondary, suspended sol-
ids, wash off, wastewater

1. All the water we use inside our houses and workplaces becomes
in the wastewater, or sewer pipes.

2. Wastewater from houses is 99.9% water, and the __ (0.1%) is im-
purities, organic and inorganicin ___.

3. Many ___ industries have wastewater management systems to col-
lect, treat, and __ (where feasible) their own process waters*,
while using public sewers** to discharge the human component of
their wastewater.

4. Although some people assume that the ___ that runs down the street
isn’t quite clean. Harmful substances that _ roads, parking lots,
and rooftops can harm waterways.
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5. The major aim of wastewater treatment is to remove as much of the
____as possible before the remaining water, called | is dis-
charged back into the environment. Primary treatment removes 50-
60% of suspended solids. ___ treatment removes more than 90% of
suspended solids.

*process water — mpom3BOACTBEHHAs, TEXHWYECKas Boza, oTpado-
TaBIIas [0TpaboTaHHasI| Boaa
**public sewers — KoJIEKTOPBI TOPOICKON KaHATU3AIUH

2)

composition, depending on, drain water, eutrophication, foundations,
grey water, industrial process, microorganisms, mixture, pollutants, pro-
cess water, surfaces

Wastewater isa ____ of toilet water, grey water, industrial wastewater,
drainage water, and, in a combined sewerage system*, also storm water.
The composition of wastewater is a mixture of __ coming from the dif-
ferent sources.

Principal pollutants in wastewater include organic material,
(bacteria, viruses, protozoa, microscopic fungi and algae), suspended
solids, plant nutrients, pollutants from agriculture, and

Domestic wastewater contains ____ from washing dishes, washing and
bathing and toilet water urine and faeces.

The content of industrial wastewater can vary greatly and depends on
the type of _ used. Source control and demand of treatment of
have gradually decreased the pollutants originating from industrial
wastewater.

Wastewater from restaurants and offices hasa ___ similar to domes-
tic wastewater.

Drainage water is water from house ____ and groundwater leaking in-
to the sewer pipes. The water originates from rainwater that has infiltrat-
ed in the soil. The content of ___is the same as that of groundwater.

Storm water is runoff of rainfall that collects in a system of pipes or
open channels. Pollutants in storm water originate from ___ such as
streets and roofs that are washed with the rainwater. Pollutant content
varies ___ the type of surface that the runoff comes from.
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*a combined sewerage system - oOrmiecriaBHas [KOMOMHHpOBaHHas]
KaHaJHM3alMOHHAs CUCTEMa

12. Translate the words and word combinations in brackets.

Domestic (cmounsie 6oowst) goes to a sewage treatment plant, where it
is purified and recycled; much industrial wastewater, however, is fun-
neled* into a (pexa), (pyueit), or (oxean) for subsequent recycling** by
nature. Though nature can handle small quantities of certain wastes,
(epemennwiii) or (Oonzcoepemennviii | nocmoanneit) damage has resulted
from widespread disposal of this type. In some cases, legislation has
prohibited the (c6poc) of harmful (omxooer), while in others
(npedsapumenvhas ouucmra) has been required.

*to funnel - mpocaunBaThCsi, BEIXOIUTH HAPYXKY

**recycling - mepepaboTka 0TX010B

13. Match the terms and their definitions.

discharge, disposal, putrescible, sanitary, sewage sludge, sludge, sullage,
waste, wastewater / sewage

a. liable to decay; subject to putrefaction or decomposition

b. material or substance that is not wanted; the unusable remains or
byproducts of something

c. of or relating to the conditions that affect hygiene and health, esp.
the supply of clean drinking water; hygienic and clean

d. semiliquid waste obtained from the processing of municipal sewage,
often used as a fertilizer

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

f. thick, soft, wet mud or a similar viscous mixture of liquid and solid
components, esp. the product of an industrial or refining process

g. to allow a liquid, gas, or other substance to flow out from where it
has been confined; the action of allowing a liquid, gas, or other sub-
stance to flow out from where it is confined

h. waste from household sinks, showers, and baths, but not toilets

i. waste water and excrement conveyed in sewers
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[ SUMMARIZING }

14. Make a summary of the text according to the following plan.

The title of the text is “...” .

The text is devoted to ... .

Such problems as... are touched upon in the text.

The text consists of ... parts.

The first part deals with ... .

The second (third, forth, etc.) part describes ... .

The main idea of the text is to show ... (to underline ... / to prove
... / to inform the reader about ...).

8. In my opinion, the text is useful / informative / interesting. It is
worth reading.

NoogkrwnE

[ READING PRACTICE }

15. Skim over the text. Answer the following questions.
Text B. Sewage Treatment Process

Sewage (wastewater) treatment is the process of removing contami-
nants from wastewater, both industrial and domestic. It includes physi-
cal, chemical, and biological processes to remove physical, chemical,
and biological contaminants. Its objective is to produce environmentally
safe sewage water (treated effluent) and a solid waste (sludge or biosol-
ids) suitable for discharge or reuse back into the environment. Reuse is
often for agricultural purposes, but more recently, sludge is being used as
a fuel source.

It used to be said that "the solution to pollution is dilution”. Nature
has an amazing ability to cope with small amounts of water wastes and
pollution discharged into a body of water. A natural process of stream
self-purification occurs. Densely populated communities generate such
large quantities of sewage, however, that dilution alone does not prevent
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pollution. This makes it necessary to treat wastewater to some degree
before disposal. Sewage treatment plants (STPs) reduce pollutants in
sewage to a level which nature can handle. The sewage treatment plant
plays vital role in the process of removing the contaminants from sewage
to produce liquid and solid (sludge) suitable for discharge to the envi-
ronment or for reuse.

Sewage can be treated close to where it is created (in septic tanks,
biofilters, aerobic wastewater treatment systems), or collected and trans-
ported via a network of pipes and pump stations to a municipal
wastewater treatment plant. Industrial wastewater often requires special-
ized treatment processes.

Stages of conventional sewage treatment at the wastewater treatment
plant involve:

1. pretreatment (preliminary treatment);

2. primary treatment;

3. secondary treatment;

4. tertiary treatment.

Here is step-by-step guide describing what happens at each stage of
the treatment process.

Preliminary treatment removes materials that can be easily collected
from the raw wastewater before they damage or clog the pumps and
skimmers of primary treatment clarifiers. Pretreatment includes: screen-
ing, grinding, sand and grit removal, dissolved air flotation, wastewater
flocculation, prechlorination or preaeration, equalization.

Screening (straining) is the removal of all large objects (wood,
stones, dead animals) in the influent sewage water using a screen (a trash
rake, a mechanically cleaned bar screen, a manually cleaned screen in
smaller or less modern plants); the materials are then sent to a landfill.
Sand and grit settlement is accomplished in a sand trap or a grit cham-
ber where the velocity of the incoming wastewater is carefully controlled
to allow the materials to settle. Screens, grinders, and sand and grit traps
are provided for the protection of other equipment in the STP. Dissolved
air flotation and wastewater flocculation aid in the removal of suspend-
ed solids and oil in the primary clarifier and reduce the biological load-
ing on secondary treatment processes. Prechlorination or preaeration
may be required to prevent odour problems and to eliminate septic con-
ditions where wastewater has abnormally long runs to the plant. Equali-
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zation structures are used to regulate diurnal flow variations and to
equalize flows to treatment facilities.
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Pict. 14. Process flow* diagram for a typical large-scale wastewater

treatment plant
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What is sewage (wastewater) treatment?

What is the purpose of sewage treatment?

What amazing ability does nature have?

Why doesn’t dilution alone prevent pollution in densely populated
communities?

Industrial wastewater requires specialized treatment processes,
doesn’t it?

What do stages of conventional sewage treatment involve?

What kinds of materials does pretreatment remove?

What methods does preliminary treatment include?

How are all large objects removed during screening (straining)?



10. Where is sand and grit settling accomplished?
11. Is prechlorination used to eliminate septic conditions, to remove
suspended solids and oil, or to equalize diurnal flow variations?

16. Read the following text and speak on every stage of sewage
(wastewater) treatment.

Text C. Sewage Treatment Process (continuation)

Primary treatment consists in temporarily holding the sewage in a
quiescent basin called “primary clarifier” or “primary sedimentation/
settling tank”. The main purpose of primary treatment is the physical
separation of solids and grease from the wastewater (heavy solids settle
to the bottom while oil, grease and lighter solids float to the surface to be
skimmed off). The settled and floating materials (sludge) are removed,
separately treated or processed, and a homogeneous liquid is subjected to
secondary (biological) treatment. As a result of primary treatment, 30-
40% of Biological Oxygen Demand (BOD) and 50% of Total Suspended
Solids are removed. Primary clarifiers are equipped with mechanically
driven scrapers that continually drive the collected sludge towards a
hopper in the base of the tank from where it can be pumped to further
sludge treatment stages.

Secondary treatment is designed to degrade the biological content of
the sewage (dissolved and suspended biological matter derived from
human waste, food waste, soaps and detergent) using aerobic biological
processes. The purpose of biological treatment is BOD reduction. The
principle of the process is that simple bacteria (cells) eat the organic mat-
ter which is transformed into cellular mass (floc) through their metabo-
lism. The floc is precipitated at the bottom of a settling tank or retained
as slime on solid surfaces. There are two broad types of biological treat-
ment:

1. the treatment that includes mechanical means to create contact be-
tween wastewater, cells and oxygen:

e activated sludge (aerated sewage containing aerobic microorgan-
isms that help to break it down); such aerobic biological wastewater
treatment is accomplished in activated sludge tanks;
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o trickling filters and rotating biological contactors where the bi-
omass (biological films of bacteria, protozoa and fungi) grows on the
media’s surface and eats or otherwise reduces the organic content.

2. the treatment without mechanical means:

o the sewage is made to flow by gravity through specially con-
structed lagoons or wetlands where vegetation acts as a biological filter
to the water.

Tertiary treatment provides a final treatment stage to remove disease-
causing organisms and to increase the effluent quality (of 10 parts per
million BOD and 10 parts per million Total Suspended Solids) before it
is discharged back into the environment. Tertiary treatment processes
can be physical, biological, or chemical including:

. sand filtration (to remove residual suspended matter) or activated
carbon filtration (to remove residual toxins);

. lagooning (to provide further biological improvement through
storage in large artificial ponds or lagoons);

° nitrogen and phosphorus removal;

° disinfection (to reduce the number of microorganisms) using chlo-
rine, ozone QOg, or ultraviolet (UV) light;

o odour removal.

More than one tertiary treatment process may be used at any treat-
ment plant.

17. Read the following text and say what the purposes of sludge
treatment and disposal are.

Text D. Sludge Treatment and Disposal

Sludge is the residue that accumulates in the STP. It is solid matter
that has settled out of suspension in sewage undergoing sedimentation in
tanks or basins. Since a considerable quantity of sludge is produced dur-
ing the sewage treatment process, treatment and disposal of sewage
sludge are major factors in the design and operation of all water pollution
control plants. Two basic goals of sludge treatment before final disposal
are:
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e the reduction of sludge volume, which, in turn, reduces the costs
of pumping and storage;

o the stabilization of the organic materials (stabilized sludge does
not have an offensive odour and can be handled without causing a nui-
sance or health hazard).

Treatment methods of sewage sludge may include a combination of
the following processes:

e thickening,
e digestion,

e  dewatering,
o disposal.

Thickening is usually the first step in sludge treatment, because it is
impractical to handle thin sludge, slurry of solids suspended in water.
Thickening is usually accomplished in a tank called a gravity thickener.
An alternative to gravity thickening is dissolved-air flotation.

Digestion is a biological process in which organic solids are decom-
posed into stable substances. Digestion reduces the total mass of solids,
destroys pathogens, and makes it easier to dewater or dry the sludge.
Most large STPs use a digestion system in which organics are metabo-
lized by bacteria anaerobically (in the absence of oxygen), and in some
STPs sludge digestion takes place aerobically (in the presence of oxy-
gen). Both aerobic and anaerobic digestion converts about half of the
organic sludge solids to liquids and gases.

Dewatering is dehydration, or water removal. Digested sewage
sludge is usually dewatered before disposal. Dewatered sludge still con-
tains a significant amount of water (about 70%), but even at that mois-
ture content, sludge no longer behaves as a liquid and can be handled as
a solid material. Sludge drying beds provide the simplest method of de-
watering. Drying is a combination of evaporation and gravity drainage
through the sand. After about six weeks of drying, the sludge cake may
have a solids content of about 40%. Alternatives to sludge drying beds
include the rotary-drum vacuum filter and the centrifuge.

Disposal. The final destination of treated sewage sludge usually is the
land. Dewatered sludge can be:

e  buried underground in a sanitary landfill;

e spread on agricultural land as a soil conditioner and fertilizer;
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e incinerated if a suitable site for land disposal is not available, as
in urban areas (in the case of incineration, air pollution control is a very
important factor);

e dumped in the ocean (once an economical disposal method for
many coastal communities, it is no longer considered a viable option);

e reutilized as an energy resource in many advanced countries.

[ FOLLOW-UP ACTIVITIES ]

18. Read the texts of Unit 4 again and make notes under the follow-
ing headings. Then use your notes to talk about Types of Sewage and
Sewage Treatment.

1. Sewage. Types of sewage.
2. Wastewater composition.
3. Sewage treatment.

4. Sludge disposal.
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Pict. 15. How a water purification plant works
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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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Topical Vocabulary
Aa

(activated) carbon adsorption agcopOiiusi ak THBUPOBAHHBIM YTJIEM
accessories mpucmocoOICHHUs; BCIOMOTaTeIbHOE 000py/I0BaHNE

acid kucnora

acidity kucmoTHoCTh

activated carbon akTHBHpOBaHHBIH YTOJIb

activated sludge tank asparronnsrit 6acceiin

activated sludge akTuBHBIN [aKTHBUPOBAHHBIN] W (Macca, cocmosuas
U3 OPeAHUYECKUX BEUWECME U MUKPOOPSAHUIMOS, 00PA3YIOWAsCs 8 aspa-
YUOHHOM bacceline U YCKOPAIOWAs NPOYecchl OKUCICHUS U OYUCTKU
CMOYHBIX 800)

aeration asparnus

aerobic digestion aspo6Hoe cOpakuBanue [nepernuBanue]

aerobic wastewater treatment aspoOuas (OwoNOTHUECKas) OYHMCTKA
CTOYHBIX BOJI (OYUCMKA CMOYHBIX 800 OM OP2AHUYECKUX 3A2PSA3HEHULl 8
CNeyuanbHbIX 60000MCMOUHUKAX C NOMOWbLIO AIPOOHBIX MUKPOOP2a-
HU3MOB)

agent of infection Bo36yauTens nHGEKITHOHHOTO 3a00IEBaAHMS

alga (pl. algae) mopckas Bogopociib

algal bloom "uBererne Bo/pI", BBI3BAHHOE MACCOBBIM Pa3BUTHEM BOJIO-
pocnei

alkali ménoun

alkalinity menouHOCTh, OCHOBHOCTH, IICTOYHBIC CBONCTBA

anaerobic digestion anaspo6Hoe cOpakrBaHKe [[IeperHUBaHKE |
appurtenance KoMOIHATETBHOE YCTPOMCTBO, MOMOJHUTEILHOE ITPHCITO-
cobiieHne

aquatic BoITHOM; BOAHBI; aKBATHUYCCKHUH
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aqueduct akBexyk; MOCT-BOIOBOJI; BOJOIIPOBO/I; MArHCTPAIbHBIN BOJIO-
MPOBOJI; TIOKEP

agueous BOJHBIN, BOASHOMN; BOJASHUCTHIN

aquifer BomoHOCHEIH cI10# [11acT, TOPHU3OHT] (nOU6bL)

artesian [confined] water apre3uaHckasi Bozma, apTe3MaHCKUE [HATOp-
HEIE | BOJIBI

availability of water BomoobecrneuennoCTH

Bb

back-flushing oGpaTtnas mpombiBKa (¢urempa), NpoMbIBKa 00paTHBIM
MOTOKOM

backwashing [backwash] o6parHast npombiBKa (purbmpa), TPOMBIBKA
00paTHBIM MMOTOKOM

bed cmoit; copn. tmact; pycno (peku); IHO (okeana, pexi); BOJOHOCHBIN
IJ1acT; BOJOYIIOP; 3arpy3Ka (¢hunvmpa); cpena, HaOJHUTEIb B (GUIBTPE
WM yMATYUTEIIS

biofilter 6uonoruueckuii punbtp, GHOPHUIBLTP

biosolids TBépmpie BemiecTBa OHONOTHYECKOTO MPOUCXOXKICHUS; "OHO-
comuac" (opeanuueckuii mamepuan, NOLyYaeMvlii 8 pesyivmame oopa-
OOMKU CMOYHBIX 800)

BOD (biochemical oxygen demand) BIIK, 6uoxumudeckas moTpeo-
HOCTb B KHCJIOPOJIE

boiling point remneparypa [Touka] KuTIeHUSI

bore ckBaxuna

buoyancy nnaByuects, BbITaKUBAOIIAs CHJIA

Cc

cake kek, ocaiok Ha GUIBTPE (COU MEEPOBIX Yacmuy, OCMAOWUICS HA
Gunbmpyroweti nogepxHocmu nocie GuIbMpayuL CyCneH3uil)
characteristic xapaktepHas uepra; (XxapakTepHas) 0COOEHHOCTb, CBOWM-
CTBO, aTpUOYT, KA4ECTBO, MPU3HAK

chemical xumuyeckoe BermecTBO, XUMHUKAT; Pl. XUMUKATUK; XHUMHYE-
CKH€ MIPOYKTHI, PEareHThl | | XUMHUECKHi

chlorination xmopupoBanmue

chlorine xumop, ClI

94



cistern mucrepHa, 6ak; EMKOCTh, pe3epByap (0/151 XpaHeHusi 600bL)

civil engineer umxeHep-CTPOUTEIb

civil engineering rpaxmaHcKoe CTPOUTEIHCTBO

clarification ocsernenne

cleansing ouncrka; ouunineHue

coagulant koaryssiHT, KOaryJisTop, KOaryJIUpyOIIHiA areHT, CryIIaoIee
BEIIECTBO, CTYCTHUTENb

coagulating agent koaryisHT, KOaryJasiTop, KOaryJIupyrOLUIMi areHT
coagulation xoarynsims, KoaryimpoBaHue, CBEPTHIBAHUE; XJIOMbeOOpa-
30BaHue, (PIOK(K)yISIIHs

coliform bacteria konudpopmubie 6akTepun

collecting system kananuzarus, KaHaTH3aIMOHHAS CHCTEMA

collection [collecting / accumulator / pipeline] tank c6opwsbrii pe3ep-
Byap, COOpHUK

colour 1BeT; BETHOCTH (800b1)

commercial (water) demand noTpeGHOCT TOProBIM B BOAE; MOTPEO-
HOCTh TOPTOBBIX MPEATNPUITUAN B BOJIC

commercial (water) use BogocHabxeHIe Ha KOMMEPUYECKOH OCHOBE
complex of activities coBoKyIHOCTb MEPOTIPUATHI

complex of engineering structures KOMIUIEKC MHXEHEPHBIX COOPYIKE-
HUU

complex coBOKyNHOCTb, KOMIUIEKC, Tpynma | |  KOMILIEKCHBIH, cMe-
LIAHHBIM, COCTAaBHOM; TPYIHOPA3PEILIUMBIH, CIIOKHBIN; 3aIlyTaHHBIN
component KOMIOHEHT; COCTABHAS YaCTh, COCTABHOM 3JIEMEHT
compound cocTaB; cMech; (Xumuueckoe) coeliHeHne | | cmemuBars,
KOMOMHHUPOBaTh, COYETATh, COCTABIISATh

conduit Tpy6onpoBo/I; BOJONPOBOJ; BOJONPOBOJIHAS TpyOa; aKBEIyK;
BOJIOBO/I; KaHaJl

contaminant 3arpsi3HsolIee BEIIECTBO; 3arpsA3HEHUE, (HeKenaTeIbHas)
MPUMECH

continuity of water supply 6ecriepe60oitHOCTh BOIOCHA0KEHHUS
COrroSivVe KOppO3UiiHBII; KOPPOIUPYIOIIHIA, pa3beJaroNTHit
COrrosiveness Koppo3HOHHAst aKTHBHOCTb; arpeCCUBHOCTh

COrrosivity Koppo3noHHasi aKTHBHOCTb; arpeCCHBHOCTD

Dd
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debris otxoms1; Mycop

deep water riyOuHHas Boja; JOHHAs BOJA; TITyOOKOBOIHBIA Y4acTOK
(6000éma)

deep well riry6okas ckBaxnHa

deferrization obe3kene3nBanue, yaajaeHue xenesa (13 600bl)

demand cmpoc; moTpeGHOCTD; TpeboBaHue; TOTPEOICHHE, PACXOT; HOP-
MaTUBHOE BofonoTpebnenne | | TpeGoBaTh; HykKaaThCs

desalination onpecHenue

desalinization onpecnenue

detergent ounrmaroriee [Moroiee] cpeacTBO; JETEPrEHT

deteriorate yxyamarb(cs), HOPTHTh(Cs1), pa3pyLIaThCsl, M3HAIIUBATHCS
development pasBuTre, pacimpenue, pa3BéPTEIBAHKUE, POCT; SBOIOLIS;
pa3paboTKa, OMBITHO-KOHCTPYKTOPCKHE PabOThI; CO31aHKe; HOBOE CTPO-
UTEJBbCTBO, 3aCTpoiika; Pl. coObITHS

dilution pasxmwkenune, pasbaBieHHe;, pacTBOPEHHE; pasBeICHHE; pac-
TBOP; PACTBOPEHHOE COCTOSTHUE

discharge c6poc, ciump; cmyck, Beyck | | cOpachiBaTh; CIMBaTh;
CITyCKaTh, BBIIYCKATh

disease-causing 60e3HETBOPHEIH (0 MUKPOOP2AHUZMAX)

disinfection ne3undexius, 06e33apakuBaHue

dispersal paccenBanue

dispose of ymansrte; ycTpaHsaTh; H30aBIATHCSA OT; COPACHIBATH, OTBOAMTH
(cmounvle 800bl)

dissolve pactBopsiTh(cs)

dissolved air pacTBop&HHBIH (8 drcudkocmu) BO3AyX

dissolved pactBopeHHbIi

distillation nucTunnsamus

distribution pipe pacnpenenutensHas (BOAOIPOBOAHASN) TpyDa
domestic (water) demand moTpebHOCTH B BOAE JIT KOMMYHAJIBHO-
OBITOBBIX HYXK]

domestic (water) use KOMMyHaJIbHO-OBITOBOE BOIOMOTPEOICHHE, BOIO-
noTpedieHUe KOMMYHaIbHO-OBITOBOTO BOJOCHA0KEHUS

domestic water supply koMmMyHabHO-OBITOBOE BOAOCHAOKEHHE
drainage system xaHanu3alnuoHHas CETh

drainage npenax; IpeHa)kHAs CHCTEMa; CJIMB, CTOK, ApEHaKHAss KaHaBa,
KaHaJIN3anusl, KaHAJIM3aIl[MOHHAS CHCTEMA; JPEHUPOBAaHHE, OCYIICHHUE;
BOI0COOP, BOJOCOOPHEIH OacceiiH
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drinking water quality kauecTBO THTHEBOI BOJIBI
drinking water nutbeBas Bojga

Ee

effluent crok; c6poc, OTBOI CTOYHBIX BOM (ROCAE OYUCHIKU HEYUCTNON),
CTOYHBIE BOJBI; MIPOMEBIIIIEHHBIE OTXOIBI, OTOPOCHLPl. (vacmuuno) oun-
IIEHHBIE CTOYHBIE BOBI

element snemeHT; cocraBHas yacTh

engineering mpUKIagHON (0 Hayke), TEXHUYECKUH, WHKCHCPHbIH; WH-
JKEHEPHOE MCKYCCTBO;, MAIIMHOCTPOCHUE, WHXKCHEPUS;, HHKXUHUPUHT;
CTPOUTENLCTBO; TEXHHKA, almaparypa; NpOCKTHPOBaHHE; KOHCTPYHPO-
BaHUe; pa3paboTka

environmental engineer creruanuct B 001aCTH OXpaHbl OKPYXKAoIIei
cpeabl

eutrophication ssrpodukanus (3apacmariue 6000éma 6000pPOCIAMU)
evaporation ucnapenue; mapooopa3zoBaHue

evapotranspiration spamoTpaHcnHpanusi, CyMMapHOE HCHapeHHe (uc-
napemue nuioc mpancnupayus,)

Ff

facilities obopymoBanue, mpUCIOCOOICHUS; 3aHUS (360006 U M.N.)
filtration puneTpanus, punsrpoBanue

floc daoxk, daokkyasT, GIOKKYIHPOBAHHBIA OCAOK (OUeHb MeaKas Nny-
WUCTO20 MUNa macca, 06pasyowancs u3 MeaKoOUCNepPCHbIX Yacmuy)
flocculant  ¢uokkynsaT, xyonbeoOpasyrouuii  ((GIOKKYIHUPYIOITHIT)
areHT

flocculating [flocculation] agent ¢okkyaupyrOmIHiA areHT, (GIOKKY-
JISIHT; KOQTyJISHT, OCAK/IAI0IIee BEIECTBO

flocculation ok (k)ymsiust (BUI KOaryJisiluu), XJIOMbeoOpa3oBaHHe,
BBINA/ICHHUE XJIOMTbEOOPa3HOro 0caIKa

flotation ¢uoramms

fluoridation ¢propupoBanue

fluorine compound coenuaenus drTopa

foamability BcriennBanue; nenoodpazoBaHue

foreign matter (nexxenarespHast) IPUMECh; TOCTOPOHHEE BELIECTBO

97



fractured rock pazapobneHHas opoaa (¢ o6pazosanuem OCKOIKO8 NO
NIOCKOCMAM CRAUHOCMU MUHEPALO08)

fresh water mpecuast Boma

fungus (pl. fungi) rpu6; miecens; apeBecHas ryoka

Gg

gas ras; razoobpasHoe cocTosHUE | | razoobpasHbIi

Qaseous Ta3oBEbIii, ra3000pa3HbIi

glacier rmeruep, memHUK

gravity drainage caMoTeuHbIi IpeHaK

gravity thickener rpaBuUTallMOHHBII CI'yCTHTEIb

gravity thickening rpaBuTaliOHHOE CTyIIECHHE

grit chamber [trap] nmeckomnoBka; rpaBuenoBka

groundwater [ground water] rpyHTOBEIE [[TOA3e€MHBIE] BOIBI, TOYBCH-
Has [TpyHTOBasl, MOMOYBEHHAsI, TO[3eMHas | BOja

Hh

H>O xummyeckas popmyra BOIbI

handle ynpasssite; cripaBisThes C; mepeMeniath; 00pabaTeiBaTh; pabo-
TaTh C; TPAHCIIOPTHPOBATh; OOPAIIATHCS C; T01aBaTh
hardness sxecTkocTh (600b1)

health 31opoBse

homogeneous liquid ogrOpoIHAS KHUIKOCTE
hopper-bottomed ¢ Bopork00Opa3HEIM JHOM
horizontal flow ropusonTanbHbI TOTOK

hydrogen Bomopox, H

hydrologic cycle kpyroBopot Boibl, B1aroo6opot
hydrologic rumponorudeckuii; BOAHbIN

icecap JIeJHUKOBBIH TIOKPOB (6 20pax); TONSPHBIH €

impounding reservoir BogoXpaHMIHIIe

impurity 3arpsi3HeHHe, 3arps3HEHHOCTH; T'PS3b; MPUMECH, 3arPSI3HSIO-
niee BEIECTBO
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industrial (water) demand moTpeGHOCTH NMPOMBIIUICHHOCTH B BOJC;
MOTPEOHOCTH MPOMBIIIICHHBIX IPEANPHUITHIN B BOJIE

industrial (water) use mpoOMEIIIIIEHHOE BOAOIOTPEOICHIE

industrial water supply mpomsiiienHoe [Iponu3BOACTBEHHOE] BOMIO-
cHaOXXeHHue

infrastructure wunbpacTpykTypa (npomviuiiennas, 20poocKas), CETH
00CTTy)KHBaHHUS HACEIICHHS; HHKCHEPHbIC KOMMYHHKAIHH

intake mpuémuoe, BIyCKHOE OTBEPCTHE U1 YCTPOKCTBO; BO103a00pHOE
COOpYKEHHE, BOJI03a00p; BOIOTIPUEMHUK

LI

lagoon maryna; OTCTOMHBIH OACCEHH, OTCTONHBIN TPY/T

lagooning cOpoc 1 0YMCTKA CTOYHBIX BOJ B PYax-OTCTOMHUKAX
land disposal 3axopomenue (0mx0008) B 3eMJIIO

liquid sxuaxocts | | suaxuid, Tekyuuit

Mm

main MarucTpaik; MIaBHbBIH KaHa, Tpyoomnposod; pl. (BomonpoBoaHas)

CeTh; JIMHUH DHEPro-, TEIUIO-, ra30- U BOAOCHAOKCHUS; KOMMYHHKAIIHMU
| | raembIit, ocHOBHOI

main line MaructpanbHbIil TPyOOIPOBOI; MATUCTPAITD

main pipeline marucTpanbHbIii TPYOOITPOBO/

maintenance mojiep:kanue; COXpaHEHHE; COJICPKAHNE U TEXHHIECKOE

00CITy)KMBaHUE, YXO; TEKYIIHA PEMOHT; SKCILTyaTaIlusI

mechanically driven ¢ MmexaHHYeCKHM MPUBOIOM

medium (pl. media) cmocob, cpeacTBO; cepenrHa, MPOMEKYTOUHASL

CTYIICHb, TPOMEKYTOUHASI CTAJIUS;, CPEMIA (8euyecmeo, 8 KOmopom cyuye-

cmeyem umo-J.)

melting point remnepatypa [Touka] raBieHus [TasHUSI ]

microorganism MHKpOOpraHu3m

MIiCroscopiC MUKPOCKOMUYECKUiT; He BUAUMBIH €3 MHKPOCKOTIA

microstrainer cer4aTbiii MUKPOQHIBTP

Moisture BIaXXHOCTb, CHIPOCTh; BJIara

molecule monexysa, Meapuaiiias yacTuiia

municipal water consumption ropojckoe Boonotpe0ieHue
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Oo

odour 3amax (06bluHO HenpuUsMHbLLL)
oxygen kucnoponu, O
0zonation o3oHMpOBaHME

Pp

palatable BkycHbI#i, IpUSTHBI Ha BUJI, 110 3aaxy

particle wacTtuma

pathogen(e) maroreunsrit [001€3HETBOPHBIN] MUKPOOPTaHU3M, ITATOTEH
pathogenic maroreHHslii, 601€3HETBOPHBIi, BHI3BIBAIOIIHI 3200I€BaHIE
per capita zam. Ha JenoBeka, Ha AYIIY HACCICHHUS

pH (hydrogen ion exponent) BomopoHbIi TOKa3aTellb, OTPHILATEb-
HBIA JTorapu(M KOHIIEHTpPAIMM HMOHOB BOAOPOJIA (CHOCOO Gblpadicenus
KUCIOMHOCMU WU WENOUHOCMU cpedbl no wikare om () 0o 14)

physical state pusnueckoe [arperarnoe] cocTosiHre

phytoplankton pactutenbHblIil TIIAHKTOH, PUTOIIIAHKTOH

pipe network BogonpoBox

plankton mmaskTOH

plumbing fixture BomompoBoaHas apMarypa; CaHUTAPHO-TEXHHUUYECKOE
o0opynoBaHue

plumbing system BogonpoBo/, BOJONPOBOIAHO-KAHAIHU3AIIMOHHAS CETh
(30anust); BHYTPUIOMOBAsI CUCTEMa BOJOCHAOKEHUS, Ta30CHAOKEHUS U
KaHaJIM3aIui; HHXKEHEpHOE 000pyI0BaHUe (30aHull), CAHTEXHUKA
plumbing BogompoOBOHOE /1€110; BOIOIPOBOIHO-KAHAIHU3AIIMOHHbIE Pa-
0OTBI; ciecapHbie PaOOTHI; CIIECAPHO-BOJOIPOBOAHBIE PAa0OTHI; IPO-
KIajKa Tpyo (8 30anuu, coopysiceHuu), CAaHUTAPHO-TEXHUUYECKUE pado-
TBI; BOJIONPOBOJ (8 30aHuiy); BOJOTPOBOIHO-KAHATU3AIIMOHHAS CETh
(30aHus1); BOIOTIPOBOHASI CHCTEMA (30aHUs); CAHTEXHHUYECKOE 000PYI0-
BaHME

pond mpyx; ManeHbKOE 03epo; MCKYCCTBEHHBIH BOJIOeM, OacceiiH, 3a-
npyna

potable water nutseBast Boma

preaeration npeaBapuTenbHAas adparys

prechlorination npenBapurensHOE XIOpUPOBaHUE
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precipitate ocamok | | ocaxmars; ocaxaaThcs

precipitation orcranBaHue; BBIIAJCHHE OCAJKOB; OCAJKH; OCAKICHUC,
BBITIA/ICHHE 0CAJIKa; 0CAIOK

preliminary treatment npeaBapurenbHas O4nCTKa, 00paboTKa
presedimentation npeaBapuTenbHOE OCAKICHNE, OTCTAMBAHUE

pressure vessel cocyn mox naBieHrEM; pe3epByap MO AaBJICHHEM
pressurizing mis moamep)KaHus TaBIeHUsS

pretreatment mnpemodncTka, TpeABApPUTEIBbHAS OYHCTKA, 00paboTKa
(cmouHbvIx 800)

primary clarifier mepBuunbIil OTCTOMHUK

primary treatment clarifier ycraHoBka [OTCTOMHUMK] mEpBHUYHOI
OYHCTKH CTOYHBIX BOJI

primary treatment nepsuunas 06paboTKa

property cBOWCTBO; XapaKTEPUCTHKA; KAuyeCTBO; CIIOCOOHOCTD; Xapak-
TepHas [OTIUYUTETbHAS | 0COOEHHOCTD

protozoan (pl. protozoa / protozoans) npocreiiniee (;KHBOTHOE)

public (water) demand motpe6HOCTD B BOjIE TSI KOMMYHAJIBHBIX HYX/
public (water) use myHuIHIATBEHOE BOAOMOTPEOICHKE, BOIOMOTPEOTE-
HUE JUTs OOIIETOPOCKUX HYKT

public water supply kommyHanbHOE BOJOCHAOKEHHE; KOMMYHATbHAs
BOJIONIPOBO/IHAS CHCTEMA

public-service xommanus 00IIECTBEHHOTO OOCTYXKMBAHUS (MO CHAbCe-
HUIO 2a30M, 3jeKmpo3Hepauell, 60001); KOMMYHAIILHBIA (C8A3AHHbIU CO
CHabCenuemM HaceleHUsl JIeKMPULeCmEoM, 000U, 2A30M U M. N.)
public-supplied xoMMyHanbHBIN (ces3aHHbIL CO cHabcenuem Hacee-
HUSL 9IeKMPULeCmeoM, 000U, 2A30M U M. N.)

public-supply water system cuctemMa KOMMYHaJIbHO-OBITOBOTO BOJIO-
cHaOXeHUs

pulverized coal nbuieBHIHBIN YTOJb; YTOJIbHAS MBUIH

pump Hacoc; rmomiia; HakauMBaHWE, BHIKAYMBAHHE, OTKAYUBAHUE (MpO-
yecc oelicmeust HAcoca)

pumping plant [station] macocHast ycTaHOBKa; HACOCHAS CTAHIIHS
pumping system cucrema HakKa4Ku, CHCTEMa HaKauHBaHHUS

Qq
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quality xadecTBO; BBICOKOE Ka4eCTBO, CBOWCTBO; OCOOCHHOCTD, XapaK-
TEpHas yepTa

guantity xoaM4eCcTBO; YHCIEHHOCTD, YKMCIIO; BEIUUNHA;, pa3Mep
guiescent HAXOAIIUICS B TIOKOE, HETIOIBUKHBIM

Rr

radial flow paguaneHbIil HOTOK

rapid dual-media filter GeicTpbIit GUIBTP ¢ IBOWHOIT 3arpy3KOi

raw sewage [wastewater] HeouMIeHHBIE CTOYHBIE BOJIBI, HEOOpabo-
TaHHBIC CTOYHBIC BOJIBI

raw water neoOpaOoTaHHas [HEOUHUIIICHHAS | BOJIA

recycle nepepabartbiBaTh; IIOBTOPHO HUCIIOJIB30BATH (0MX00bL)

recycling mepepaboTka OTXOIOB (051 NOBMOPHO20 UCHONB308AHUSA);
YTUIIU3ALHUs OTXO/I0B; MOBTOPHOE HCIIOIb30BaHUE MATEPUAIOB, OTXOI0B
(nocie emopuunou nepepabomxu); 000pPOTHAsI CUCTEMa MPOU3BOJCTBECH-
HOTO BOJOCHAOKEHUS

reservoir pesepByap; 6acceiit; BOIOXpaHUIIUILE

residual ocratok; BeliecTBa, OCTAIONIHECS B BOJE MOCIE 00pabOTKH
resources 3amachl, pecypchl, CpeCcTBa; MPUPOTHBIE OOraTcTBa

retention time Bpewmst 3aaepxanust

reverse 0SMOSis 0OpaTHBIH 0CMOC

rotary-drum porannoHnHo-6apabaHHBII

Ss

salt [saline] water cosenas Bomga; MUHEpalH30BaHHAs BOJA; BOIA, CO-
JepKaIast CoJu

sand filtration necuyanast ¢punbTparus

sand trap meckonoBka

sanitary engineering caHutapHasi TEXHUKA

sanitation o3gopoBiieHHE, YJIydllleHHE CAHUTAPHBIX YCIOBHIA; CAaHUTAp-
HO-TIPOQHIAKTHYECKHE MEPOTIPHSATHS; CAHUTAPHUs; KaHAIU3amus; obec-
MICYCHUE CaHy3JI0M; BOJIOMPOBO/I U KaHAIM3AIIUS;, aCCEHU3AI[Hs
screening yiasiuBaHue (3arpsA3HEHU) ceTyaTbiMU QUILTPAMU WK Pe-
HIETKAMHU; OYHUCTKA CTOYHBIX BOJ OT MEXaHUYECKUX BKIIKOUEHHH [IIpuMe-
ceil] ¢ MCIOJIb30BaHMEM CKPUHOB [peniéToK]
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secondary main tpy0ompoBo1 BTOPOTO MorbeMa

secondary treatment mooductka (cmouHwix 600); BTOPHYHAS OUUCTKA
(cmounwlx 800)

sedimentation [settling] tank orcroiinbiii pe3epByap, OTCTOMHHK
sedimentation ocaxaeHue, ceqUMEHTAIMs, OTCTaUBaHKE, 00Opa30BaHKE
ocazka

self-supplied domestic water withdrawals or6op Bomel s Xx03sii-
CTBEHHBIX HYXX]I U3 IPUPOTHOTO UCTOUYHUKA

septic tank cenTuk(TE€HK), OTCTONHUK, CENITHYECKUI pe3epByap, CENTUK
(coopyoicenue 05 nNPeosapumenbHOL OYUCKU CIMOYHBIX 800)

Service main ciyxe0HbIi TPyOOIPOBOT

Service reservoir pacxomHblii pe3epByap; pacxoaHblii Oak; OyheprHoe
HaJMBHOE BOJOXPAHUIMILE

settleable suspended solids ocemaromue [ocaskmaembie] B3BEIIEHHBIE
TBEPABIE YaCTUILIBI

sewage [wastewater] collection c6op [mprem] cTouHbIX BOA

sewage [wastewater] discharge copoc cTo4unbIX BOI

sewage [wastewater] disinfection o6e33apaknBanre CTOUYHBIX BOJ
sewage [wastewater] sanitation o6e3BpexnBaHie CTOUYHBIX BOJI

sewage [wastewater] treatment plant 3aBox [yctanoBka] mo mepepa-
0OTKE CTOYHBIX BOJ, CTAHIIUSA adPaIliu

sewage [wastewater] treatment ouncTka CTOYHBIX BOJ

sewage disposal BomooTBeneHHe; OTBEICHNE [OTBOJ, yaalicHHE]| CTOY-
HBIX BOJ

sewage pipe danoBast Tpyda (npedHazHaueHHas O OMEO0Ad HEeHUCHON,
2pA3HOU 800b1)

sewage sludge ocagok CTOUHBIX BOJ

sewage system kaHanuzaiusi, CUCTEMa KaHAJIM3alluK, KaHAIU3allMOHHAs
cUCTeMa

sewage treatment plant 3aBox 1o repepaboTKe CTOYHBIX BOJ, CTAHIIHS
al’panuy; yCTaHOBKA I10 IepepaboTKe CTOYHBIX BOJI

sewage treatment works coopykeHusI 110 OUHUCTKE CTOYHBIX BOJI
Sewage CTOYHBIE BOJIBI

sewer [sewerage] network xananu3aoHHas CeTh

Sewer system xaHanm3anuOHHAs CHCTEMA
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sewerage System cucremMa KaHAIU3alMM, KaHATH3AlHOHHAS CHCTEMA;
cucTemMa TPyOOMpPOBOJIOB M TYyHHENeH it cOOpa M TPaHCIOPTUPOBKH
CTOYHBIX BOJI IO CTAHIHIA adparuu

sewerage KaHajIHM3aIys, KAHATH3AHOHHAS CHCTEMA

shallow well nerny6oxast ckBaxxuna

skim off ountnate MoBEpXHOCTE; CHUMATD (HAKUNG U H.11.)

sludge rycrast rpsi3b; Wi, THHA; 0CAI0K; OTCTOM; IILIAM; OCAI0K CTOYHBIX
BOJI; OCaJIOK B PE3ePBYape CO CTOUHBIMU BOJaMH | | oummiaTh OT Ips-
3, MpEeBpaIiath B 0CAIOK, OTCTOI; AaBaTh OCaJ0K, 00pPa30BBIBATH OCa-
JIOK

sludge drying bed unosas miomazaka

sludge thickener wroymioTHHUTENb, CTYCTHTEND 0CAAKA

sodium fluoride ¢ropun Hatpus (cmomamonocuueckoe npoguraxmu-
yeckoe cpedcmeo)

softening ymsrdenue (600wt)

soil conditioner mouBoysTy4IIATENH

soil rpyHT, 3emits1, mouBa

solid TBépaoe BemecTBo; TBEPOE TENO; TBepaas yactuua | | TBEpabIii
(a He JHCUOKULL UU 2a3000PA3HbBIL)

solution perenne, pasperieHue (npobiemvl u m.n.); paCTBOPEHHUE; pac-
TBOD

solvent pactBoputenb

SPring UCTOYHUK, KITFOY, POTHUK

storage tank 6ak-xpanuuiie, pe3epByap-XpaHuInIIe

stream noTok, py4dei, peka; CTpysl, TEUCHHE

street main pacnpenenuTenpHas yINIHAS CETh; OCHOBHAS BOIOIPOBOJI-
Hasi MarucTpaib

substance BerecTBO; MaTepHa

subsurface source noa3eMHbIA HCTOYHUK

sufficiency of water (supply) BomooGecneueHHOCTE

supply line muHMS BOAOCHAOXKEHHUS; MUTAIOIINN TPYOOIPOBO/I;, TTOIBO-
JIIHNA TPyOOIIPOBOT

supply cua6xenue, nocraska; pl. pecypesl, 3anacel | | cHaGxkats (vem-
J.), TIOCTABJISATh; JIOCTABIISAThH

surface source moBepXHOCTHBIN HCTOYHHK

surface water noBepxHOCTHBIE BOJIbI, IOBEPXHOCTHASI BOJIA

surface noBepxHOCTb; 3eMHasi TIOBEPXHOCTh
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suspended matter B3BerieHHOE, CYCICHAUPOBAHHOE (Hanp. 8 600e) Be-
IIECTBO, B3BECh

suspended B3BemeHHBIIH

SUSPENSION B3BEHICHHOE COCTOSHUE; CYCIICH3HUS; B3BECh

Tt

tank Gak, pe3epByap, IMCTEpHA; UCKYCCTBEHHOE 03€pO, Mpy.; OacceiiH;
BOJI0EM; HEOOJIBIIOE BOJOXPAHIITHIIIC

tap water somonpoBoaHas Boaa

tap kpaH (6000npo6oOHbIL, 2a306bl U M.1.)

taste Bkyc

temperature remneparypa

tertiary treatment goodncrka, TpETHYIHAS OUUCTKA (CHIOUHBIX 600)
tooth decay kapuec

Total Suspended Solids ob6iee comepanue B3BEIICHHBIX YACTHIL; 00-
niee KOJMMIECTBO CYCIICHANPOBAHHOTO, B3BEIICHHOTO B BOJIC MaTEpHaa;
HEPUIBTPYEMBIN OCTaTOK

transpiration ucnapenue, TpaHCIHPALHS

treated water ouniennas [o0paboTanHast| Bojia

treatment o6paboTka, ourcTKa

trickling filter GuopunbTp; KaneabHbIN GUIBTP

trunk main riaBHas MarucTpasib, OCHOBHAS MAaruCTPailb

turbidity mytHOCTB

Uu

underground source moa3eMHBIH HCTOYHUK

undertaking npeanpusitiie (opeanusayus)

untreated water HeoOpaboTaHHas [HEOUHWIIeHHAs | BOoAa
upward flow Bocxomsumii moToK

usefulness mpuMEeHUMOCTh; TPUTOTHOCTh

UV (ultraviolet) radiation ynsrpaduoneroBoe usnydenue

Vv

vapour nap
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virus Bupyc
Ww

waste [wastewater] disposal BomooTBencHme; cOpoc [0oTBedeHue,
yIaJleHUe | CTOYHBIX BOJI; YAaJeHHE OTXOI0B

wastewater [waste water] crounsie BoIsI

wastewater treatment plant [works] BogoouncTHas cTaHIus, CTAHIHS
BOJIOOYKMCTKH, CTAHIMSI OYHUCTKH CTOYHBIX BOJ, COOPYKEHHS IT0 OUYHUCTKE
CTOYHBIX BOJI

water accumulation HakoreHre Boabl

water acquisition coop [noObiBaHue, IONTy4YeHUE], BOIOCOOP

water body BomoeM; BOIHEIH 00BEKT

water collection c6op Bozbl, BogocO0p, M00bIBaHHE BOJIbI, MOJyYECHUE
BOJIBI

water company koMmmnanusi BOJJOCHaA0KeHUS

water conduit BogomnpoBoI; BOJOBO, aKBEIYK

water conservation oxpaHa BOJHBIX PECYPCOB; COXPaHCHHE BOJIBL;
HAKOTIJICHUE BOBI

water consumer BooMOJIb30BaTE b, BOAOIOTPEOUTEIH

water consumption BomomoTpebsicHHE; BOIOMOIB30BAHKE; BOJIOIO-
TpeOHOCTh, MOTPEOHOCTH B BOJIE; PACXO/I BOJIBI

water cycle kpyroBopoT Bo/ibI, BIaroo60pot

water delivery Bomocuabkenue, cHaOXeHHe BOIOU, IOCTaBKa BOJEI,
moj1aua BOJIBI, BOJIOTIOAa4a, 00eceueHre BOI0M

water demand BomomoTpebieHHE; BOIOMOIB30BAHKE; BOIOMOTPEO-
HOCTb, IIOTPEOHOCTH B BOJIE

water distribution system cuctrema BogOCHAOXKEHHS, CHCTEMa
pacrpe/eieHust BOIbI, BOJOPACIIPEAETHTENbHAS CHCTEMA

water distribution Bogopacnpenenenue, pacrpeaeaeHie BOIbl

water facilities Bomoxo3siicTBEHHbBIE COOPYKEHHS; CHCTEMa BOJIOCHA0-
KEHUSI

water intake [structure / facility] Bogo3zabopHoe coopyxeHue, Bogo3a-
00p; BOJOIIPUEMHHK

water main BogonpoBoIHas MAarucTpajib; MaruCTPAIbHBIA BOIOIPOBOLI;
riIaBHast [OCHOBHAs | MarucTpais; pl. BOTOmpoBoaHAs CETh

water pollutant BemiecTBo, 3arpsi3HSIOIIEE BOLY; 3arpPA3HUTENb BOJIbI
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water pollution control 6ops0a ¢ 3arps3HeHHEM BOIbI

water purification ourcTka BoJBI, BOZOOYHCTKA

water quality kauecTBO BOIBI

water recycling oboportHoe [moBTOpHOE] BomoCHAOKEHHE

water requirement BojonoTpeOiicHHE; BOAOIMOJB30BAHHE; BOIOIO-
TpeOHOCTH, MOTPEOHOCTH B BOJIE

water resources BOOHbIE pECYPCHI

water scarcity He10CcTaTOK BOJIBI

water service BomocHaOxeHue; pl. BomHOe XO03SHCTBO; Cityk0a BOIO-
cHaOXeHUs

water shortage nexsarka BOJbI

water source BOAHBIN HMCTOYHHMK, BOJOMCTOYHUK, UCTOUHHUK BOJIBI; pl.
BOJIHBIC PECYPCHI

water storage facility Bomoxpanuuiie

water storage BOLOXpaHWIHILE; XPAHEHUE BOJbl;, AKKyMYJIHMPOBAHHE
BO/JIbI; 3aI1aC BOJIbI, BOJTHBIE 3aI1aChl; BOJHBIC PECYPCHI

water supplier Biagesnen; WiM COTPYJHHK CHCTEMBI KOMMYHaJIbHOTO
BOJIOCHAOKEHHUS

water supply and sewerage BogocHa0KeHHE U KaHATH3aITHs

water supply facilities Bogoxo3siicTBeHHbBIE COOPYKEHHUS

water supply network crucrema BomocHaOXeHMs

water supply organization [utility] Bomoxo3siicTBEHHAsT OpraHHU3aIlHs,
MPEANPUITHE BOJOCHAOKCHUS; MPEANPUITHE KOMMYHAIBHOTO BOJO-
CHa0XXEHUsI; KOMITAHUU BOJIOCHA0KEHMS OOIIEro MOJIb30BaAHUS

water supply system cuctema Bo1oCHa0KeHHUS; BOIOIPOBOJT

water supply BogocHaOxeHue, CHaOKEHHE BOJION; BOOIO/Ia4a, Mo1a4a
BOJIbI; TIOCTaBKa BOJIbI, 00OECIIEUEHUE BOOH, BOJOMPOBOJ; BogooOECTIe-
YEHHOCTh; 3arac BOMABI (HAnp. 8 Koukpemuom éodoeme); pl. BoaHbIE pe-
CYpCHI

water system Bomoxo03siiCTBEHHAsI CHCTEMa; CUCTEMA BOJTIOCHAOKCHHUS
water tower BosoHaropHas OanTHs

water transmission [transportation] TpancmopTupoBaHue BOJIBI; MOA-
4a BOJIbI, BOJIOTIOIa4Ya

water treatment [purification] facility coopyxenue s 04uCTKH BOIBI
water treatment [purification] plant ycranoska st 06pabOTKH BOJIBL;
CTaHIIMS BOJIOIO/IOTOBKH; BOAOOUMCTHAS CTAHIUS (6000CHAOCEHUS)
water treatment [purification] station BogoounctHas craHuus
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water treatment [purification] structure coopyxenue A OYUCTKH
BOJIBI

water treatment [purification] works BogonpoBoaHas cTaHIusA; BOIO-
OYHCTHBIE [BOOIIPOBOIHBIE] COOPYKEHUS

water treatment o6paboTka [ourcTKa] BOJIBI

water use BoonoTpeOIIeHUE; BOIOTIONIBE30BaHHE, HCIIOIh30BAHUE BOJIBI
water user BoJI0moNIb30BaTEINb, BOAOIOTPEOUTENH

water Boma; BomoeMm; pl. Bomel | | BomHBINA; MOpCKOIf; peuHO;
BOJISIHOM; OTHOCAILMNCS K BOAE; THUAPOCHIOBOM; THAPOTEXHUYECKUH;
BOJIONIPOBOMIHBIN; OTHOCSAINMICA K BOJOCHAOKEHMIO | | cMaumBath,
MOYHTH; TMOJIMBATh, OPOIIaTh, CHA0XKATh BIIATrOl; YBIIaXHSTh; MOJIUBAThH
MOCTOBYIO0, TPOTyap; OOBOJHSATH; MPOCAYUBATHLCS, JaBaTh TCYb, IOUTH;
MUTh

water-bearing stratum (pl. strata) BogoHOCHSBII TOPH30HT [UTacT]
waterborne nepenaromuiics uepes Boay (06 ungpexyuu)

watercourse noTok; peka; pydei; KaHal, TECHCHHE

water-pumping station [facility / plant] macocuas cranius

watershed Bomoc6op, (BogocOopHsIii) bacceiin; Bogopasae
water-supply engineer umxeHep-POSKTHPOBIIUK 110 BOJAOCHA0KECHHIO
Y KaHaJN3alun

water-supply engineering Bogocuabxenue (ompacio unscenepur)
water-supply network crcrema BogoCcHAOXKEHMS; BOJOIIPOBOIHAS CETh
waterway BOJHBINA IyTh

waterworks BomoXO03sICTBEHHAsI CHCTEMa; BOJOXO3SHCTBEHHBINH 00B-
€KT; BOJIOXO3SMCTBECHHBIC MEPOIPHUATHS;, BOJOIPOBOIHAS CTAHIIUS; BO-
JIOTIPOBOZIHOE COOPY)KCHHUE; THAPOTEXHUYECKOE COOPYKCHHE; CTaHIUU
BOJIOMO/ATOTOBKH, BOJ00OPAaOOTKH, BOJOOYHCTKH; BOJOHAIOpPHASI CTaH-
1M1, BOJIOHANIOpHAst OamHst; (POHTaH

well water xonone3nas Boia; Boia U3 CKBaXKHHEI

well koosierr; HCTOYHKK; CKBaKUHA; pe3epByap; BOJ0OEM; POIAHUK, KITFOY
withdraw usBiekars; OTBOJUTE; OTKAYMBATh; YAAJIAThH

withdrawal ot6op (800bt u3 npupoorozo ucmounuxa)

27

zooplankton 3oomankToH
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