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Beryn
MeTor CTBOpEHHSI MpakTUKyMy € (OpMyBaHHS HaBHUYOK IpodeciiiHOro

CHUIKYBaHHS CTYACHTIB HampsaMmy MiAroToBku 194 TigpoTtexHiuHe OYIiBHHUIITBO,
BOJIHA 1HXKeHepis Ta BoaHI TexHojorii (I'igpoTexHika, BOAHI PECypcH) OCBITHBO-
KBauTipikaiiitHOro piBHS OakayaBp. 3MICT 3aBJaHb, IO MOEJHYIOTh B OOl Cy4YacH1 Ta
TpaAUIIiiTHI METOIMKH, BU3HAYCHO 3T1HO 3 HaBYAIBHUMH NOTpedamu (axiBINB JaHOT
ranysi. Po3aumm npaktukymy moOyAOBaHO TaKMM YMHOM, 1100 CTYJEHT MaB 3MOTY
30CEPEeIUTHUCS Ha TaKWUX BHUJAX IISUTBHOCTI SIK PI3HOIJIAHOBE YMTAHHS, BKIIOYAIOUYH
NEeperyisiioBe, BHUBUAIOYE, O3HAHOMITIOIOUE Ta TMONIYKOBE, BUKOHAHHS JIEKCHKO-
rpaMaTU4YHUX Ta MUCHbMOBHMX BIPaB, a TaKOX TBOPYMX 3aBJaHb, 110 CIPSIMOBaHI Ha
PO3BUTOK YCHOI'O MOBJIEHHS Y MPO(eCIiHOMY KOHTEKCTi. Belnka KUIbKICTh TBOPUYUX
3aBJlaHb JJO3BOJISI€ PO3BUBATH AHAJTITHYHE, KpUTHUHE Ta TBOPUYE MUCJICHHS CTY/ICHTIB.
cripusie dbopmyBaHHIO HEOOX1THUX KOMITETEHIII Ta 3MIITHEHHIO
KOHKYPEHTOCTIPOMOYKHOCTI BHUIYCKHHUKIB Ha CydyacHOMY pHUHKY mpami. [IpakTuxym
CKJIQZIAETHCS 3 YOTUPHOX MOIYJIB, KOKEH 3 SAKUX MICTUTh NMPOQECiiHO OpiEHTOBaHI
TEKCTH, 3aBJIaHHS JIEKCUKO-TPAMaTUYHOI CIPSIMOBAHOCTI, Ha MEPEBIPKY PO3YMIHHS
TEKCTIiB 3a 3MICTOM, a TaKOXX 3aBJaHHA TBOPUOTO Xapakrepy. IIpakTHKyM Takox
IPOIOHYE 3aBAaHHS HAa PO3YMIHHS 3MICTY OCHOBHMX HaBYAJbHUX TEKCTIB IUIAXOM
TAYMAau€HHs BIANOBIIAHMX TEPMIHIB Ta BIpaBM Ha Mepekian. 3aBIaHHS
MOBJICHHEBOTO ~ CIPSMYBaHHSl JO3BOJSIIOTH MEPEBIPUTH 3arajibHe PO3YMIHHS
MPOYUTAHOTO, 3aKPIMUTA HAOYTlI JIEKCUYHI HABUYKHU. 3aBASKA MPEACTABICHUM
UTIOCTpallisiM Ta PUCYHKaM PO3YMiHHS NPO(eciiiHO CpsSMOBAHOIO Marepiainy CTae
OUIbII TOYHMM Ta JOMOMAarae Kpalle 3acBOITH JIEKCUKO-TPaMaTU4HY CKJIaJIOBY
KOKHOTO Moayns. [IpakThkym BH3HAuYa€ MOPSIOK BHKOHAHHS 3aBJaHb IO BCIX
aCmeKTax MOBHOI MPAKTUKH JJII CAaMOCTIMHOI poOOTH 1 MPOIOHYE UIIOCTpallii Ta
PUCYHKH, IO CIPOIIYIOTh PO3YMIHHS TPO(DECiitHO CchpsiMOBaHOTO Matepiany W

JOoIIoMararoThb 3aCBOITH JICKCUKO-TPaMaTUYHY CKJIaJJOBY KOKHOI'O MOAYJIA.



3aBiaHHs, 0 MICTUTh MPAKTUKYM, CIIPSIMOBAHI 3[1HCHIOBATH KOHTPOJb 3HAHb

JICKCUKO-TPaMaTHYHOTO MaTepiaiy, mepe1daueHoro Ai0400 MporpaMor0 HaBYaIbHOT

JUCIUILIIHHA.

Module 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(a)ns] — cy6cTanuisi; peuoBrHa, MaTepiai

aquatic [o'kweet/k]

atmosphere ['&etmasfio]
bacterium [baek'tzarram] (pl. bacteria
[baek'taria])

base [bers]

biological /, bara'lndzik(2)1]
central ['sentr(2)I]

chance [t/a.ns]

characteristic / keerakta'ristik]
chemical [‘kemik(2)l]
civilization / siv(o)lar'zer/(o)n]
class [kla:s/

colour ['kala]

complex ['knmpleks]
component [kam'paunant]
condense [kan'dens]

corrosive [ka'rausiv]

human /'hju:man]

hydrologic / haidra 'lndzik]
medium /['mi.djam] (pl. media
['mi:dio])

metal ['metl]

microscopic / maikra'skopik]
molecule ['molr, kju:l]

myriad ['mrriad]

normal ['no:m()l]

ocean ['au/{a)n]

organism ['o:g(a)n1z(a)m]
philosophical / fila'svfik(a)1]
phytoplankton / fartoo pleerkton]
physical ['frzik(2)1]

planet ['plaent]

polar ['pauvla]

population /. pvpjo'ler/(a)n]



cycle ['sark(o)l]

determine [dr'ts.:min]

element ['elomoant ]
experiment [zk'spermont]
extreme [ik'stri.m]

fact [feekt]

form [fo.m]

formula ['fo:mjola] (pl. formulae
['fo:mjuli.])

fundamental / fanda'ment(2)1]
gas [gees]

glacier ['glaesia], ['glersio]
ground /gra ond]

history [‘hrst(a)r1]

portion ['po./(a)n]

process ['prauses]
recreation / rrekrr'er/(o)n]
religious [rr'lzdzas]
saturate ['set/> rert]
structure ['strakt/>]
temperature ['temp(a)rags]
transport 1. v [treen'spo.¢/
2. n ['trenspo.t/
transportation / treenspo. terf(a)n]
typical ['tzpik(2)1]

variety [va'ramuti]

virus ['vairas]

zooplankton / zu:a ‘pleeyktan]

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

NOUNS AND NOUN PHRASES

acid gas solvent
acidity glacier substance
alga (pl. algae) groundwater [ground supply

alkali water] surface
alkalinity hardness surface water
boiling point hydrogen taste
characteristic liquid temperature
colour melting point turbidity
compound odour vapour
consumption oxygen water

corrosiveness [corrosivity] physical state

demand property

development protozoan (pl.

water [hydrologic]
cycle

protozoa water body



drinking water
foamability

fresh water

/ protozoans)
salt [saline] water
solid

solution

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

to contain

to cover

to determine
to develop
to exist

to find

chemical
colourless
dense

liquid

ABBREVIATIONS AND SYMBOLS

0 C (degree(s) Celsius)
o0 F (degree(s) Fahrenheit)

% (per cent / percent)

3. Match the English and Ukrainian equivalents.

1)

1. aquatic life
2. aqueous solution
3. chemical compound

4. complex property

etc. (etcetera / et cetera)

H20
pH

water purification
water recycling
water supply

waterway

to increase
to make up
to nourish
to occur

to protect

to use

odourless
physical
solid

tasteless

a. IOBOJUTHCS a00 SIK KHCJIOTa, a00

AK JIyT

b. BomHa dropa 1 payHa, rinpodbioHTH

(oprasizmu, 110 MEMIKAIOTh y BO/I1)



5. to act as an acid or as an
alkaline

6. to be transported
through the atmosphere

7. to carry out a process

8. to cover the area

9. to exist in three physical
states

10.to use as a medium

11.under normal conditions

2)

1. ground [subsurface] and
surface water

2. salt [saline] and fresh
water

3. to be saturated with water
4. to flourish around major
waterways

5. water [hydrologic] cycle
6. water body

7. water purification
[treatment]

8. water recycling

9. water supply

10.water surface

READING PRACTICE

C. BOOHUM PO3YUH

d. 3alimatu mioury

€. BAKOPUCTOBYBATH K CEPEIOBHUIIIE
(pe4yoBHHa, B SIKii IIOCH ICHYE)

f. 3aificHIOBaTH MpolIeC

g. TepemimaTucs B arMocdepi

h. 3a HOpMaTBPHUX YMOB

1. CKJIa/IHa BJIACTUBICTh

J. ICHYBaTH B TPbOX (QI3MUHHUX
[arperaTHux | craHax

k. xiMiuHa crioyryka

a. OyTH HACUYEHHUM BOJIOIO

b. BojiHA TOBEPXHS; TOBEPXHS BOIM

C. BOJ0OMMAa; BOJHHI 00’ €KT

d. Bogo3abesreueHicThb, 3a1ac BOY,
BOJIONIOCTAYaHHs, [IOCTAYaHHS BOJIM;
BOJIOTIOa4a, ITOJaHHS BOJIH, BOJIOIIPOBII;
pl. BogHI pecypcu

€. Kpyroooir Bojiu, BOJIOr000Ir

f. 06opoTHE [TOBTOpHE]| BOAOIIOCTAYaHHS
J. OYHMIIICHHS BOJH, BOJAOOYHCTKA

h. rpynTOBI [MiarpyHTOBi|BOAM Ta
MTOBEPXHEB1 BOJIH

I. IPOIBITATH HABKOJIO FOJIOBHUX BOJAHHUX
HIISX1B

J. conieHa Ta mpicHa Boja



4. Read the text. Using a dictionary, translate it in writing.
Text A. Water. General Information
“Water is H20, 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 0o
C (320 F), and its boiling point is 1000 C (2120 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 solvent for many other substances, which is
essential to living organisms.

They use aqueous solutions as a medium for
carrying out biological processes. 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 properties are
incompletely understood and are not typical of most substances. For example, water
can sometimes act as an acid or as an alkali (a base). Another unusual property is that
in its solid form, ice, water is less dense than when it is liquid. Ice therefore floats on
water and protects the aquatic life below water surface of water bodies in cold areas
of the world. Water occurs as a liquid on the surface of the Earth under normal
conditions, which makes it invaluable for transportation, for recreation, and as a
habitat for a myriad of plants and animals. The fact that water is readily changed to a

vapour (gas) allows it to be transported through the atmosphere from the oceans to



inland areas where it condenses and, as rain, nourishes plant and animal life. The
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, temperature, and foamability. The chemical
characteristics of water are its acidity, alkalinity, pH, hardness, and corrosiveness
(corrosivity). Thebiological characteristics of a water body refer to a variety of
living organisms that can be found in water, including microscopic viruses, bacteria
and protozoans, as well as phytoplankton (microscopic algae), zooplankton (tiny
water animals), insects, worms, large plants and fish.

Earth’s Water Supply. About 97% of all water is salt (saline) water of the oceans,
and the remaining 3% is fresh water. The majority of fresh water, about 69%, is
locked up in polar glaciers and icecaps, mainly of Greenland and Antarctica; and the

rest is ground water. No

Frash-

matter where on Earth we water 19% . . CtherD.o%e Fivers 2%
S . A waalDer
stand, chances are that, at "\ Grourd 0.3
\\"\-\. watker .\H
& 30, 1%
some depth, the ground below . Hx
",
3 *,
i i Saline
is saturated with water. Of all (oceans
the fresh water on Earth, only
about 0.3% is contained in
. Earth's waber Frashwaber Fresh
rivers and lakes, known as b

surface water. Considering that most of the water we use in everyday life comes
from rivers, we make use of a tiny portion of the available water supplies. 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
fundamental substance existed for more than 2,000 years until experiments in the

second half of the 18th century showed that water is a compound made up of the



elements hydrogen and oxygen. Civilization has historically 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 according

to the text.

1. Water is composed of the chemical compounds hydrogen and oxygen.

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

3. Water is a colourful, tasteful and odourless liquid at room temperature.

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

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

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

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

8. Water is valueless for transportation, for recreation, and as a habitat for a myriad of
plants and animals.

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

10. There are three classes of characteristics of water: physical, chemical, and
biological.

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

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

13. Both groundwater and surface water are fresh water.

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

6. Answer the following questions.

1. What is water?

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



3. Is water a solvent for all other substances?

4. What do living organisms use aqueous solutions for?

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

6. What are three classes of water characteristics?

7. 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 important?
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 everyday life, the
humanity ... .

A. uses the vast majority of the available fresh water



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

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

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

5. In the process called the “hydrologic cycle”, water is 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 compose — composition
to condense — condensation
to consume — consumption
to determine — determination
to develop — development
to distribute — distribution
to live — life

Noun — Verb

compound — to compound

demand — to demand

supply — to supply

Adjective — Verb
pure — to purify
Noun — Adjective

to occur — occurrence

to purify — purification

to recycle — recycling

to saturate — saturation

to solve — solvent / solution

to transport — transportation

to use — usage

to vary — variety
use — to use
vapour — to vapour
water — to water

saline — to desalinize / to desalinate

microscope — microscopic



agua — aqueous / aquatic
biology — biological
chemistry — chemical
colour — colourless
essence — essential
hydrology — hydrologic
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

odour — odourless
physics — physical
taste — tasteless

type — typical

salt — salt
solid — solid
surface — surface

water — water / watery

turbid — turbidity

corrosive — corrosiveness / corrosivity

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 land — inland

(to) increase — (to) decrease surface — subsurface

common - uncommon to compose — to decompose
completely — incompletely to cover — to uncover / to discover
cycling — recycling to include — to exclude

essential — inessential to use — to reuse

ground - underground typical — untypical

important — unimportant usual — unusual

including — excluding valuable — invaluable

10. Transform as in the models.

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

To use a solution, to carry out a process, to recycle water, to compose a substance, to

solve substances, to saturate with water, to use water supplies.
Model 2 “Noun — Noun”: purification of water — water purification

A molecule of water, the formula of a water molecule, quality of water, a body of
water, the surface of water, water on the surface, water under the ground, supply of
water, recycling of water, growth of population, temperature in a room, tiny animals
in water, saturation with water, use of water supplies, a solvent for substances and

compounds, development of civilization.
11. Insert the appropriate word or word combination.
1)

covers, dependent, drinking, essential, factors, makes up, properties, quality,

substance, survive, systems, use, water



1. Water is the most important liquid on Earth. It almost 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 percent 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 without 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.

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. isameasure 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 _ Dbetween 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, irrigation, water reuse, and other purposes.

12. Translate the words and word combinations in brackets.

Rain is the prime (odocepeno) of all water. A part of the rain water sinks into the
ground to form (epynmosi soou); part of it evaporates back into the (ammocgepa),
and some runs off to form streams and rivers which flow ultimately into the sea.
Some of the water in the soil is taken up by the (pociunu) and is evaporated in turn

by the (rucms).

This (npoyec) is called the "water cycle”, or the “hydrologlc cycle”. So the
AR j() -

Water storage in the atmosphere \ Condensation

Sublimation

(kpyeoobie 800U /

6010200012) is the | iniekaminow

(uupKyﬂﬂL}iﬂ) Of the earth'S Evapotra/nsplratlon

water, in which water | » : —ECEorticn

(6unaposyemwocs) from the

sea into the atmosphere, s Bring s - s

Water storage
in oceans

where it condenses and

falls as (oow) or (cuie),

returning to the sea by

rivers or returning to the atmosphere by evapotranspiration. (Esanompancnupayis |
cymapne sunapogyeannsi) 1S the process by which water is transferred from the land
to the atmosphere by (sunaposysanns) from the soil and other (nosepxni) and by
transpiration from plants. So, water on Earth moves continually through a cycle of
evaporation or transpiration (evapotranspiration), precipitation, and runoff, usually
reaching the (mope).

Water comes a long way to get to the (sodonposionuit kpan)! All (numna 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 (sooocxosuwa). Water is sent to a treatment plant where it is cleaned and



pumped into our homes, various establishments and (npomucnosi nionpuemcmsa). In
rural areas, many people drink (600a 3i ceeponosunu) which is pumped from a natural
underground storage area called an (sodorocruii wap | so0onocnuii copuzonm).

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

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

b. a liquid capable of dissolving another substance

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

d. a simple nonflowering (reuBeTkoBEIi) plant growing in water

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

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

g. an attribute, quality or characteristic of something

h. happen; take place; exist

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

J. the water with the total dissolved substances content of less than

1,000 mg/I

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

1. The title of the text is ““...” .

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 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 industry and everyday life.
Engineering applies scientific and technical knowledge to solve human problems.
The proper Ukrainian equivalents for “engineering" are «uxxeHepusi, HHKUHUPHHT,
WHXEHEPHOE WCKYCCTBO, TEXHHMKA, TEXHOJIOTHS, CTPOUTEIBCTBO, pa3paboOTKa,
MPOEKTUPOBAHNUE, KOHCTPYUPOBAHUE, MAILITHOCTPOCHUEY.
Engineering is divided into many branches. The most important of them are civil
engineering, industrial engineering, mechanical engineering, chemical engineering,
electrical engineering, sanitary engineering, materials engineering, etc. The field of
engineering includes a wide variety 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. 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 systems include
various facilities providing acquisition, treatment and delivery of water in demanded
quantities and of adequate quality to water consumers.

So, a water supply system is a complex of engineering structures carrying out the
supply of water including acquisition of water from a variety of natural water
sources, its treatment, transmission, storage, and distribution 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
engineering) and drilling technology;
2. water chemistry and hydrobiology;
3. hydraulics;

4. building disciplines.

Sewage disposal (also called waste disposal) is a complex of

sanitary activities as well as a complex of engineering | |
l S

wastewater, its disposal outside the city limits or industrial enterprises, its delivery to

structures and facilities intended for the collection of

wastewater treatment plants, as well as its treatment, sanitation and disinfection
before recycling or discharge into a body of water.

A. Answer the following questions.

1. What is engineering?

. What are the proper Ukrainian equivalents for “engineering”?

. What are the main branches of engineering?

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

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

. What does the work of civil engineers include?

. What is water-supply engineering?

o N oo O A W DN

. Does this discipline have a complex character? What is it determined 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 disciplines:

... . (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)

a. water treatment and purification

b. wastewater collection

c. disposal of wastewater outside the city limits or industrial enterprises,
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 water
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 oil.”
LLOYD AXWORTHY, Foreign Minister of Canada

In designing any water supply system specialists determine the required
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
guantity and quality of the water delivered. Water is used by various consumers and
is required for a wide variety of purposes.

Water consumption (also called “water requirement / water demand / water
use”) is the use of water delivered to satisfy particular needs of a community. Water
consumption is characterized by several types (categories) of demands, including
domestic, public, commercial, and industrial uses. Domestic water demand includes
water for drinking, cooking, washing up dishes, cleaning, laundering (washing),
bathing, car washing, yard and garden watering, carrying away wastes, and other
household functions. Public water demand includes water for fire protection, street
cleaning, 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 manufacturing plants, for various technological

purposes in industry, power engineering, transport, etc.
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Water use or demand is

expressed numerically by

average daily consumption

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 operations 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. In any
community, water demand varies on a seasonal, daily, andnhourly 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 demand. 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 uniform
during the working day. Minimum water demands typically occur in the very early
morning and predawn hours when very few people use water. Civil and
environmental engineers must carefully study each community's water use patterns in

order to design efficient pumping and distribution systems.



*a gallon is a unit of volume for liquid and dry measure; US equivalent 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 considerable degree the type of the
water supply system itself, the necessity of certain facilities and, therefore, the cost of
its construction and maintenance. A water supply source 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;

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

e. it must guarantee water acquisition without ecological disturbance*.

Natural sources of water include:

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

o 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 intakes.

The simplest intakes are pipes extending from the shore into deep water.

Water obtained from subsurface sources, such as sands and gravels and porous

or fractured rocks, is called ground water. The flow of ground water takes place in



river valleys and, in some areas, along the seacoast in water-bearing strata known as
aquifers. Groundwater is accessed through a bore.

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

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

Sources of Drinking Water. Drinking water is water intended primarily for
human consumption, either directly, as supplied from the tap, or indirectly, in
beverages or 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 substances.

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
development and environmental degradation pose an ever-increasing threat 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 population is likely to
face severe water shortages by 2025.

* ecological disturbance — napyienue sxooruueckoro daganca
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FOLLOW-UP ACTIVITIES
18. Read the texts of Module 1 again and make notes under the following
headings. Then use your notes to talk about Water on the Earth and Water-
Supply Engineering.
1. Significance of water for life.
2. Water properties and characteristics.
3. The hydrologic cycle.
4. Engineering. Water-supply engineering and sewage disposal.
5. Types (categories) of water consumption.
6. Natural water sources and their use for water supply purposes. Sources of drinking

water.



Module 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 [ endsinioriy] — mpukaagauid (Ipo HayKy); TEXHIYHHH,
IH)KEHEpHU, 1H)KCHEpHE MHUCTENTBO, MAIIMHOOYAYBAHHS, 1HXKCHEPIs, 1HXXHHIPHUHT,

OyIIBHMIITBO; TEXHIKA, aapaTypa; MPOEKTyBaHHS; KOHCTPYIOBAHHS; pO3po0OKa

activity [wek'tivati] neutralize ['nju.tr(a)laiz]
adequate /["edrkwat] operate ["op(a)reit]
adsorption /eed'so:pf(a)n] 0SMOSIS [oz'mausis]
aeration [ea'reif(a)n] pressure ['prefa]
coagulation [kou, egja'lerf(a)n] problem [‘problom]
collection [ka'lekf(a)n] process ['prouses]
combination / kombi'nerf(a)n] provision /pra'viz(a)n]
complex ["kompleks] pump /pamp]
component [kom'paunant] realize ['rialaiz]
conservation / konsa'veif(a)n] region ['ri.ds(a)n]
convert [kan'vs:t] reservoir ['rezavwa.]
definition [, defi'nif(a)n] resource [ri'so:s]
disinfection / disin'fek/(a)n] reverse [rr'vs:s]

distance /['dist(a)ns] sedimentation / sedimen'terf(a)n]



distillation / disti'lerf(2)n]
distribution / distri'bju./(a)n]
economy /[r'konami]
equivalent /r'kwrv(a)lont]
factor ['feekta]

filtration /fil'treif(2)n]
flocculation [ flokja'ler f(a)n]
flotation /flau'ter/(2)n]
geographic [dsia'greefik]
hydraulic [har'dro.lik]
hydrologic / haidra 'Ivdzik]
industrial [in'dastrial]
method ['mefad]

modern ['mod(a)n]

natural /"neeq(a)r(2)l]

serious /['siarras]

standard /'steendad]

structure /['strakys]

system ['sistom/

tank [tenk/

term [t3:m/

transmission /trenz'mif(a)n],
[treens'-]

transport 1. v [treen'spo.t]

2.Nn ['treenspo:t]

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

variety /va'raiati]

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

NOUNS AND NOUN PHRASES

abundance
appurtenance
arrangement
delivery
distribution pipe
maintenance
occurrence
pipeline
plumbing fixtures

pollutant

reservoir water purification plant
shortage water resources
storage tank water storage

sufficiency [availability] water storage facility

of water water supply

supply water supply system
water acquisition [network]
[collection] water transmission
water conservation [transportation]
water consumer water treatment



purpose water distribution
quality water distribution system

quantity

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

3. Match the English and Ukrainian equivalents.

[purification]
water treatment facility

water use

to provide
to refer to
to remove

to require

satisfactory
sufficient
suitable
treated

wholesome

1. adequate quantity

2. adequate supply

3. carbon adsorption

4. complex of activities

5. complex of engineering
structures

6. deferrization and fluoridation
7. engineering task

8. firefighting equipment

9. industrial enterprise

10. inland lakes or rivers

a. aacopOIisi aKTUBOBAHUM BYTLJIJISIM

b. BHyTpiIIHI 03epa Ta piuKH

C. CKOPUCTATHCS YMMOCh, BHKOPHCTOBYBATH y
BJIACHUX IHTEpecax, 3 KOPUCTIO JIs cede

d. mocraTHA KIJIBKICTH

€. JOCTaTHIH 3amac

f. imkeHepHa 3a1ayua

g. KOMIUIEKC 1H)XEHEPHUX CTIOPY/T

h. HaceneHuit MyHKT

I. HeOaXkaHa JTOMIIIKA

J. 3HEe3aM3HeHHS Ta pTopyBaHHs (BOIN)



11. natural water source K. 3BOpOTHiit ocMocC

12. populated locality |. rpyHTOBA BOJIOTICTH; BOJIOTICTH IPYHTY
13. reverse 0Smosis M. IPUPOJIHE JIPKEPEIIO BOJIH

14. soil moisture N. IPOMHUCIIOBE TiAIPUEMCTBO

15. to take advantage of 0. IPOTHUIIOKEKHE OCHAILCHHS

16. undesirable impurity P. CYKYITHICTh 3aXO/IiB

17. water softening . TOM’ SIKIIICHHSI BOJTN

READING PRACTICE
Text A. Water Supply Systems

In the English language, “water supply” is a broad term which may have the
following definitions:

1. water storage or sufficiency [availability] of water for a community or
region; the water available for a community
2. the supply [delivery] of treated and purified water for a community

2. the supply [delivery] of treated and purified water for a community

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

The proper Ukrainian equivalents for the term “water supply” are:

- 3a11acC BOOu

- BOJ03a0€3IeUYCHICTh

- BOOAOIIOCTa4YaHHA, 3a0e3IeyeHHs BOJOHO

- BOOOIIOCTAYaHH, IToJa4a BOAU

- BOJOI'H

- BOJIHI pecypcu

An adequate supply of pure, wholesome and palatable water is essential to the
maintenance of high standards of health and life and to provide the convenience
modern society demands. So, the importance of a sufficient supply of water for

domestic and industrial purposes has long been a deciding factor in the location of



settlements, towns and

Source Treatment Plant
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v i -
—

water sources.

In some regions Distribution = = N
. ) ) System - \
water is available in ‘ ' Qﬁﬁ
unlimited quantities and \ /
. . - p
converting it to use is not L B8 B0 pgmuinzonet
~ 2 A
a difficult problem. This e —— e

is especially true of populated localities which are situated on large inland lakes or
rivers. However, there are towns and cities whose geographic location requires
elaborate 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 engineering
structures or a system of engineered hydrologic and hydraulic components which are
aimed at providing water supply for various water uses. These structures
carry out the supply of water including acquisition of water from a variety of natural
water sources, its treatment transmission, storage, and distribution to the water
consumers. A water supply system is arrangements for transporting water from areas
of abundance to an area of shortage.

1. Water acquisition is collection of water from a variety of natural water
sources (both surface and underground ones).

2. Water treatment is purification of water to make it suitable for human
consumption or for any other purpose. It is any of several processes (or their
combination) in which undesirable impurities or pollutants are removed or

neutralized. Water treatment is accomplished at various water treatment facilities.



Conventional water treatment processes include coagulation and flocculation,
sedimentation and flotation, filtration, disinfection, as well as some additional
treatment methods (water softening, aeration, carbon adsorption, distillation,
deferrization, desalination, fluoridation, reverse osmosis).

3. Water transmission is transportation of water over long distances, especially
in those areas where there is a significant mismatch between water supply and water
demand.

4. Water storage is conservation of water in a variety of water 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 adequate 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 according to the
text.

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

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

3. Providing some regions where water is available in unlimited quantities with a
satisfactory supply of water becomes a serious engineering task.

4. Every town and city in the world needs elaborate water supply systems.

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

6. A water supply system is a complex of activities aimed at the provision of water to
various consumers and for various water uses.

7. Water supply is the same as a water supply system.

8. The terms “a water supply system” and “a water supply network™ are Synonymous.



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

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

11. Natural water sources include both surface and subsurface ones.

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

13. Water purification is accomplished at various sewage treatment facilities.

14. Water treatment is necessarily a combination of several processes in which

undesirable impurities or pollutants are removed or neutralized.

15. A significant mismatch between water supply and water demand in an area
requires transportation of water over long distances.
16. Water distribution systems must deliver adequate quantities of water at pressures

sufficient for operating plumbing fixtures.

6. Answer the following questions.

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

2. What are the proper Russian equivalents for the term “water supply”?

3. Why has the importance of a sufficient supply of water long been a deciding factor
in the location of settlements, towns and cities?

4. Why does providing a satisfactory supply of water in some inhabited localities
become a serious engineering task?

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

6. The supply of water includes water acquisition, treatment, transmission, storage,
and distribution to the water consumers, doesn’t it?

7. Do natural sources of water include surface or underground ones?

8. What is water treatment? Where is it accomplished?

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 abundance
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 occurrence of

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 flocculation,
2. A water supply system,  sedimentation and flotation, filtration, disinfection, as

or water supply network, ... well as some additional treatment methods.

3. Water acquisition ... b. ... include underground and surface sources, as well
4. Water treatment ... as water accumulation and conservation.
5. Conventional water C. ... is a complex of activities intended for the
treatment processes ... provision of various consumers with water.
6. Water transmission ... d. ... is a complex of engineering structures aimed at
7. Water storage ... providing water supply for various water uses.
8. A water distribution e. ... is an eclaborate network of pumps, pipelines,
system ... storage tanks, and other appurtenances aimed at
9. Water sources ... delivering adequate quantities of water.

f. ... 1s collection of water from a variety of natural

water sources.

g. ... 1s conservation of water in a variety of water
storage facilities for future use.

h. ... is purification of water to make it suitable for
human consumption or for any other purpose.

1. ... is transportation of water over long distances.

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 / consumption

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

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



Important — importance
Adjective — Verb

pure — to purify

Verb — Adjective

to avail — available

to elaborate — elaborate

sufficient — sufficiency

soft — to soften

to suit - suitable

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 fluorine; to fluoridate water; to
acquire, treat, transmit, store and distribute water; to remove pollutants; to neutralize
undesirable impurities; to provide consumers with water; to accomplish water
purification; to construct a plant; to build an industrial enterprise.

Model 2 “Noun — Noun”: distribution of water — water distribution



Supply of water; systems of water supply; demand for water; water for drinking; high
standards of purity; acquisition, treatment, transmission, storage and distribution of
water; collection of water; extreme shortage of water; facilities for water storage;
conservation of water; plants for water purification; a facility for water storage;

breaks of pipelines; filtration and disinfection of water; transportation of water.

12. Insert the appropriate word.
(1)
contamination, demand, disastrous, engineering, methods, sewage disposal

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 increased and the need for

protection of the source of water increased and the need for protection of the source

of water supply against the possibility 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 consumption
after it has undergone a preliminary _ to assure its purity.

Man uses water for domestic and sanitary purposes and returns it tothe 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 predicthow _ may be the results.

(2)
abundance, conduit, distribution system, fire, industry, reservoir, shortage,

street, treatment plant, well



A water supply system is an arrangement for transporting water from areas of
toanareaof . This includes works for the collection, transmission,
treatment, storage, and distribution of water for 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:
e asource of supply which may be a lake, stream, spring,or __;
e a_ forstoring water for use during periods when demand is greater than
the daily flow of water;
e conveying the water from the source of supply to the community is
accomplished by means of a pipelineora _ ;

e removing impurities from the water to make it suitable for use requires a

e 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

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

b. a long pipe, typically underground, for conveying oil, gas, etc., over long distances
c. apart or element of a larger whole

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

e. designed, developed, constructed

f. happen; take place; exist

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

h. the branch of science and technology concerned with the design, building, and use

of engines, machines, and structures



I. the process of keeping something in good condition
J. the supply or provision of something
k. the use of a chemical, physical, or biological agent to preserve or give particular

properties to something

SUMMARIZING

14. Make a summary of the text according to the following plan.
. The title of the text is ““...” .

. The text 1s 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 ... .

~N O AW =

. 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. 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 distribution — water consumption — wastewater [sewage] disposal

Water supply systems get water from a variety of sources. Water sources include:

1. underground sources (groundwater from aquifers, artesian water);

2. surface water (water from rivers, lakes, reservoirs, as well as seas through
desalination);

3. water accumulation and conservation.

The water is then, in most cases, purified, disinfected through chlorination



and sometimes fluoridated. Treated water then either flows by
gravity or is pumped to reservoirs which can be elevated (e.g. water towers)
or can be on the ground.

Having been treated, water is to be distributed to all the water consumers
served by the area water undertaking. Methods of water distribution vary. For towns
and cities, water companies treat water collected from wells, lakes, rivers, and ponds
and distribute it to individual buildings. In rural areas water is commonly obtained
directly from wells.

The construction and maintenance of a water distribution system for a large
city is a complex operation since there must be at least one water main in each street.
A water main is a main line in a water supply system. The basic elements of a typical

distribution system are shown below:
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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 supplies to large industrial
CONSUMers;

3. service mains are the pipes along each street to which individual consumers are
connected.

Once water is used, wastewater is typically discharged into sewerage and

treated in a wastewater treatment plant (also called a sewage treatment works) before



being discharged into a river, lake or the sea or reused 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 system) 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 treatment 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?
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. Is sewerage intended for the provision of drainage or water storage?
10. 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?



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 components:

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 demand 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 [stations/
works]” or “water purification plants [stations / works]”) for removing impurities
from the untreated water to make it suitable for various uses;

6. a pipe network (a distribution system of pipes, usually underground) for
delivering the treated water to the consumers (which may be residential apartment
buildings and private houses, industrial and commercial 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 systems). 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, distribution reservoirs, additional

water pressurizing components (pumping plants / stations), and other accessories.

All these water supply system components are integrated into water

infrastructure - the stock of basic water facilities and capital equipment needed for

the functioning of a country or area.

For the purposes of acquisition of water from a variety of natural water

sources, its treatment, transmission, storage, and distribution to the

consumers a number of water supply facilities are utilized:

water intake structures [facilities];

water-pumping facilities [stations / plants] supplying water to the point
of its treatment;

water treatment facilities [structures / stations / plants / works], also
called water purification facilities [structures / stations / plants / works];
collection [collecting / accumulator / pipeline] tanks for purified water;
water-pumping facilities [stations / plants] supplying the purified water
to towns, cities or industrial enterprises;

water conduits, aqueducts, and water mains [water-supply networks]

serving for water delivery to the consumers;



e plumbing [plumbing systems] installed in a building and designed for
the supply of water and the elimination of wastes.

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. Sometimes this
term is specifically applied to pumping stations, treatment stations, or storage
facilities. Storage facilities are provided to reserve extra water for use when demand
Is high and, when necessary, to help maintain 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. Systems used
for purposes such as industry, irrigation and fire fighting operate 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 periods 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 supplies 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:

1. domestic water supply;

2. public water supply;

3. industrial and commercial water supply.

Water use in agriculture (for irrigation) is considered separately.

Domestic and Public Water Supply. Of all municipal services, provision of
potable water is perhaps the most vital. All people depend on water for satisfying
numerous domestic (household) needs indoors and outdoors.

Domestic water use just covers self-supplied domestic water withdrawals 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 delivered by
a city water supply organization (utility), or people supply their own water, usually
from a well. So, water delivered to homes is called “public-supplied / public-service”
and water supplied by people themselves is called “self-supplied”.

No doubt, the first public-supply water system was when Jack the Caveman*
was hired by his neighbours to fetch a bucket of water from the Dinosaur River in
exchange for some delicious prehistoric bran muffins. Today organized systems exist
all over the world. Their aim is to get 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 supply. But with the majority of urban
population the public-supply water systems do that work for us. All we do is turn on
the tap and pay the bills!

During times of droughts, floods, earthquakes, or other emergencies, vigorous
efforts must be made to maintain public water supplies.

Industrial Water Supply. Water supply systems must also meet requirements
for commercial and industrial activities.

The Industrial Revolution was the rapid development of industry that occurred

in Britain in the late 18th and 19th centuries and brought about the introduction of



machinery. It was characterized by the use of steam power, the growth of factories,
and the mass production of manufactured goods. Water has always played a critical
part in implementation of every 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
future. Though water consumption depends on the region, as a whole, industrial 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 metallurgy, oil-refining industry, chemical industry, etc. In
general, the largest water users are enterprises of metallurgical, chemical, oil-
refining, petrochemical, and machine-building industry, as well as thermal power
stations.

Industry also uses water to dissipate and transport waste materials. In fact,
many streams are now overused for this purpose, especially watercourses 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 neuepna so1uHa

**phran muffins omanku 3 BuciBkamu

FOLLOW-UP ACTIVITIES

18. Read the texts of Module 2 again and make notes under the following
headings. Then use your notes to talk about Water Supply Systems and The
General Scheme and the Main Components and Facilities of Water Supply
Systems.

1. Water supply.

2. Water supply systems.

3. The general scheme of a water supply system.

4. Water distribution systems.



5. The main components and facilities of a water supply system.

6. Domestic, public and industrial water supply.

Module 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.”

VOCABULARY WORK

LORAN EISELY

1. Read the following international words and guess their meaning.

Mind the stressed syllables. Prove that these words are international

ones.

Model: atom ['&tom] — aTom, HaliapiOHIIIA YacTKa

analysis [a'nalasss] (pl. analyses
[2'neelasi:s])

analyze ['&n(o)lasz]
atmospheric [ &tmos'fer:k]
bacteriologically

[beek tiaria'lodsik(9)11]

chlorine ['klo:ri:n]

climatic [klar'maetik]

colloidal [ka'lord(2)1]
composition [, kompa'zi/(2)n]
concentration [ kons(a)n'trer/{a)n]
copper ['kopa]

crystal ['krrst(a)l]

microbiological

[ maikrau, bara'lodsik(o)l]
microorganism

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

nitrate ['nastrert]
objective [ab'dsektv]
organic [o.'geeniK]
original [2'rids(a)n(2)1]
parameter [pa'remito]
period ['prariad]
pesticide ['pestrsasd]
physicochemical



cyanobacteria

[sar ®@noubeek trario]
detergent [dr'ts.d5(ao)nt]
geology [dsr'oladsi]
hepatitis [ hepa'tastss]
identify [ar'dentifar]
industry ['mdastri]
inorganic [ mo. 'geenik]
ion ['aran]

irrigation [ rr'ger/{a)n]
landscape ['leen(d)skerp]

manganese [, meenga 'ni:z]

matter ['mato]

mechanical [ms'kenzk(o)l]

mercury ['ms.kjuri]
methyl ['me&(2)1]

microbial [mar'kraubial]

[ frzikou 'kemik(2)1]
product ['prodakt]

progress ['praugres]

protection [pra'tek/{2)n]

radiological [ rerdrau’lodsik(a)l]

radium [‘rerdram]

safe [serf]

special ['spe/(o)1]
suspension [sa'spen/{a)n]
technological [ tekna'lodsik(a)l]

tendency ['tendansi]

topography [to'pografi]

toxic ['toks/k]
type [tasp]

typically ['tzprk(2)l:]
universal [ ju:ni'vs:s(a)l]

uranium [jua'remsom]

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

NOUNS AND NOUN PHRASES

alga (pl. algae)
bacterium (pl. bacteria)
compound

detergent

dimension
environment

fertilizer

foreign matter

fungus (pl. fungi)

impurity

origin

particle

pesticide

plumbing

polluted [contaminated]
water

solution

solvent

suspension

untreated water

water analysis (pl.
analyses)

water pollutant
[contaminant]
water pollution
[contamination]
water quality
water sampling
water source

water treatment



microorganism virus
waste effluents
VERBS AND VERBAL PHRASES

to analyze to deteriorate
to contain to determine
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 Ukrainian equivalents.

1)

1. aquatic health a. (HayKoBO-)TexHIUHUH mporpec  (eounuil
2. composition of natural HOCMYRATbHUL PO3GUMOK HAYKU U MEXHIKU)
water resources b. cMauna muTHa Boza

3. health of the community C. 1[0 3yCTPIYAETHCS B MIPUPOI; IPUPOIHUE (npo
4. human activities asuwe)

[purification]

water user

to dissolve

to take into account

5. natural landscape features d. roloBHa [ocHOBHA] MeTa

6. naturally occurring €. MISUIBHICTB JIFOAUHA

7. of natural and manmade f. mpupoaHi 0COOIMBOCTI MICIIEBOCTI

origin g. OymiBis  (hanp.,  nionpuemcmea)
8. palatable potable water IPHUICTIIUMU OYIIBIISIMH 1 JUTSTHKOFO

9. particular purpose h. 310poB’s HaceneHHs

10. premises I. IeBHA MeTa

11. primary objective J. HAyKOBI MiipaxyHKH

12. scientific measurements K. BinOip mpo6 Boau i aHam3 i XIMIYHOTO CKIIay



13. technological progress
14. water sampling and
analysis

2)

1. (undesirable) foreign
matter [impurity / material]
2. coarse suspension

3. colloidal state

4. cyanobacteria (bluegreen
algae)

5. dissolved organic matter
6. dissolved solids

7. fine non-settling particles
8. in solution

9. in suspension

10. suspended solids [particles]

11. to be free from / of

READING PRACTICE

|. mpupoTHOTO Ta MTYYHOTO TTOXOHKEHHS
M. caHiTapHUY CTaH BOJOWMU

N. CKJIaJ IPUPOJHUX BOAHUX PECYPCIB

a. (HebakaHa) JTOMIIIIKA; CTOPOHHS PEYOBHHA

b. y po3unni

C. 3BaKeHl1 (TBep/Ii) YaCTKU, YACTKH B
3Ba)XKEHOMY CTaHI1

d. y 3Ba’xeHOMYy CTaHi

3BAKCHUU

e. rpy0a [rpyboaucnepcHa] cycrneHsist

f. konoinuuii cran

g. IpiOHi, 110 HE OCITAIOTH [III0 HE
B1JICTOIOIOTHCS | YaCTKHU

h. He MiCTUTH; HE MaTH

I. po34rHEHa OpraHiyHa peYOBUHA

J. PO3YMHEHI y BOJ/II PSUOBHHM; 3arajibHa
KUIBKICTh OPTaHIYHUX Ta HEOPTaHIYHUX
CIIOJIYK, IO MICTSIThCS Y BOJ1 @00 CTIYHUX
BOJAX

K. mianoGakTepii, CHHbO-3€JIeHI BOJOPOCTI
(epyna senuxux baxmepiii, 30amuux 00
gomocunmesy, Wo cynpo8oOHCYEmMuvCs

BUOLIEHHSM KUCHIO)

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

The development of human society, the growth of civilization and social and
technological progress has resulted in the changing of the composition 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 manmade origin, the presence of which is undesirable or
dangerous. For better understanding the process and objectives of water treatment, 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 fertilizers and pesticides) which
deteriorates water quality. Water quality has a microbiological and a physicochemical
dimension. There are thousands 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 H20O; that is, two
atoms of hydrogen attached to each atom of oxygen. Water is called the "universal
solvent™ because of its strong tendency to dissolve other substances. Because 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 substances 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,
e or fungus);
e phytoplankton (plankton consisting of microscopic plants) / zooplankton

(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

“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, recreation, etc.) Although scientific
measurements are used to define water quality, it’s not a simple thing to say “this
water 1s good/ pure”, or “this water i1s bad/ impure”. There are complex
interconnections among factors such as surface and ground water, atmospheric and
climatic factors, natural landscape features (such as geology, topography, and soils),
human 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 quality requirements
for various water users vary greatly. By analyzing water from natural sources the
presence of various substances 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. potable 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 concentration of dissolved solids are also undesirable, particularly



for industrial 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 according

to the text.

1. Factors such as the development of human society, the growth of civilization 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 pollution and
water treatment.

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

4. Water pollution is the removal of undesirable foreign matter from water.

5. Water pollution is contamination of water by undesirable foreign matter which
improves water quality.

6. There are no parameters of water quality.

7. The worse the quality of water, the more water treatment is needed.

8. In its purest form, water is simply H20O; that is, two atoms of hydrogen attached to
one molecule of oxygen.

9. Since water is a good solvent, in the environment it will always contain dissolved
or suspended impurities.

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

11. Water contaminants include dissolved solids and suspended organic matter.

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

13. Many living microorganisms in water are disease-causing ones.

14. The types of impurities found in water can be divided into microbiological,
physicochemical and radioactive.

15. Manganese, chlorine, copper, lead and mercury are examples of physical water

Impurities.



16. “Water quality” is a term which describes chemical and physical characteristics of
water.

17. Water can be used for various purposes: for drinking, industrial purposes,
irrigation, recreation, etc.

18. In analyzing water quality, numerous factors must be taken into account.

19. Water sampling and analyses are done to determine the presence of various
substances and microorganisms in water from natural sources.

20. Only a combination of several physical and chemical processes in which
undesirable impurities in water are removed or neutralized can be called water
treatment.

21. Palatable drinking water must not contain toxic or harmful microorganisms,
chemicals or substances.

22. Drinking water must always be purer than water for industrial purposes.

6. Answer the following questions.

1. What are the main reasons for the recent changing of the composition of natural
water resources?

2. Why should we consider the nature of water pollution and the notion of water
quality?

3. What is water pollution?

4. What dimensions does water quality have?

5. Is there the only one parameter of water quality?

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

7. What are the classifications of water pollutants?

8. What does the term “water quality” describe?

9. Is it easy to say “this water is good/ pure” or “this water is bad/ impure”? Why?
Why not?

10. What are the factors which must be taken into account in analyzing water quality?
11. What is water treatment?

12. What is the primary objective of water treatment?

13. What is palatable potable water?



14. 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 ..., dissolved
organic ..., heavy metal ..., etc.

A. solids, ions, matter

B. particles, matter, compounds

C. solids, compounds, density

D. solids, matter, ions

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 pollutants. (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 features, 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 classify — classification

to combine — combination

to compose — composition

to concentrate — concentration
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

to fertilize — fertilizer

to grow — growth

to irrigate — irrigation

to measure — measurement

to pollute — pollutant / pollution
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



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

science — scientific
society — social

technology — technological

objective — objective

sample — sample

solid — solid

suitable — suitability

turbid — turbidity

sample — sampling

particular — particularly

relative — relatively

bacteriological — bacteriologically
comparative — comparatively to pollute — polluted
Verb — Participle 11 to suspend — suspended

to contaminate — contaminated to treat — (un)treated

to dissolve —dissolved physicochemical
to identify — identified phytoplankton
Compound Nouns / Adjectives topography
disease-causing zooplankton
landscape

man-made

microscopic

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 water,— 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 resources, pollution
of a water source, removal or neutralization of impurities, properties of water, water
on the surface, water in the ground, features of landscape, life of plants and animals,
characteristics of water, requirements for water quality, sampling and analyses of
water.

11. Insert the appropriate word or word combination.

1)

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 available 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.
2)
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 multicellular

organism (including bacteria, viruses, protozoa, fungi, algae, as well as microscopic

plantssuchas ).

2. The study of microorganisms is called | a subject that began with Anton
van Leeuwenhoek’s discovery of  in 1675, using a microscope of his own
design.

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:
e Cyanobacteria (or blue-green algae) are very widespread in the environment
and cause
e Chemicals. Organic contaminants include pesticides, industrial solvents, and
chloroform. Inorganic contaminants include arsenic, nitrate, fluoride, and toxic

metals such as



e 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
r—— ground and
i, Ru.nc.>ff from
Fertilizers and oy mining and
pesticides water quarrying
from
agriculture
and forestry
\ y Leaks from
Livestock landfill sites
waste from
farming

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.

12. Translate the words and word combinations in brackets.

Water is called the "universal (pozuunnux)" because of its strong tendency to dissolve
other (peuosunu). Since pure water is not found in nature (i.e., outside chemical
laboratories), any distinction between clean water and polluted water (zazescums 6i0)
the type and (xonuenmpayis) of impurities found in the water as well as on its
intended use*. Water is said to be polluted when it contains enough (oomiwxu) to
make it (renpuoamnuir) for a particular use, such as drinking, swimming, or fishing.

Although the (axicmv) of water is affected by natural conditions, the word “pollution”
usually implies human activity as the source of (3a6pyonenns). Water pollution is

caused primarily by the drainage of contaminated waters into (nosepxuesi soou) or



(epynmosi eoou). Water pollution control, therefore, primarily involves the
(6uoanenns) of impurities before they reach natural (600otimu) or aquifers.

*intended use — BuUKOpUCTaHHS 3a IPU3HAYCHHIM

13. Match the terms and their definitions.

anthropogenic, impurity, insoluble / nonsoluble / unsoluble / unsolvable,

pollution, pure, quality, soluble/ dissoluble / solvable, suspended, treatment,

water pollutant

a. (chiefly of environmental pollution and pollutants) originating in human activity
b. (of a substance) able to be dissolved, esp. in water
c. (of a substance) incapable of being dissolved, esp. in water
d. a contaminant (contaminating material or agent) in water; in a broad sense, any
physical, chemical, biological or radioactive matter in water
e. a thing or constituent that impairs the purity of something
f. being in suspension; not dissolved
g. free from dirt, pollutants or unpleasant substances; free from any contamination
h. the presence in or introduction into the environment of a substance or thing that
has harmful or poisonous effects
I. the standard of something as measured against other things of a similar 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 process designed to kill most microorganisms in water, 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 primarily 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 “...” .

. The text is devoted to ... .

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

2

3

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, filtration, disinfection, as well as
some additional treatment methods (softening, aeration, carbon adsorption,
distillation, deferrization, desalination, fluoridation, reverse osmosis, etc.).
Preliminary treatment (pretreatment) is any physical, chemical or mechanical
process used before water undergoes the main treatment process.

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 water.
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;

¢ adding of chemicals may be added to control the growth of algae.

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 settle in basins and to be caught on the surface of filters.
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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 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 polyelectrolytes.

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 flocculants, 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 throughout 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.

. What are the most important conventional water treatment processes?

. What is pretreatment (preliminary treatment)?

. What is used to remove debris during pretreatment? How is this process called?

. What is the purpose of presedimentation?

1
2
3
4
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 pretreatment?

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?

13. Where are sedimentation and flotation accomplished?

16. Read the following text and speak on every stage of water treatment.
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 accomplished in the
sedimentation tank. A settling [sedimentation / precipitation] 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 suspended solids from waters which are high in sediment content after
coagulation 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;

e 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
passing the liquid through a medium (filter) that will not pass the particles. 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 microorganisms. Suspended solids, colloidal material
(algae, silt, iron, manganese), bacteria, germs, and other microorganisms are filtered
out by passing 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 (downflow,
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 filtration is
increasingly becoming popular as an advanced water and wastewater treatment
process. There are various possibilities of membrane filtration: microfiltration;
ultrafiltration; reverse osmosis; nanofiltration.
After filtration, the water moves into a disinfection chamber.
*a matrix of fibrous material supported on a perforated core — pemerka (ceTka) u3
BOJIOKHUCTOTO MaTepuala, 3akperieHHas Ha epGoprupoBaHHOM KapKace
17. Read the following text and say what the purposes and characteristics 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 infection in the
water with the help of various disinfectants. It is accomplished both by filtering out
harmful microorganisms and by adding disinfectant chemicals for killing any
pathogens which pass through the

filters.



There are several methods of treatment of water to kill living organisms, 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 measure.

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.

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 impurities by activated
carbon (saturation carbon with impurities) used for removing dissolved organic
substances that cause tastes, odours, or colours);

4. distillation (the separation of dissolved solids from water by evaporation 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 dissolved in it).

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

FOLLOW-UP ACTIVITIES

18. Read the texts of Module 3 again and make notes under the following
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.



Drinking water treatment: through the ages



before 1000 AD TURBIDITY

* VISUAL CLARITY = WATER PURITY
* TREATMENT: filtration through charcoal, exposing to sunlight, boiling,
straining

v

1600's BIOLOGY 5

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

-
[ 1700's MINERALS A
* ENLIGHTENMENT PERIOD PHILOSOPHY: right to pure, clean water = right of
humanity
« TREATMENT: filtration established an effective means of purification
J
[ ey 1800's CHEMICALS h
* 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 chiorination
1900's INDUSTRIAL POLLUTION A
— T * GOVERNMENT REGULATION of clean water becomes standard
- \ * Man-made WATER POLLUTION becomes concemn - pesticides, industrial
g sludge, organic chemicals
- * TREATMENT: chlorination becomes widespread
[ pr— 2000's WATERHEALTH purifies any local water source to A
WHO drinking water standards
wate F « ALWAYS PURE DRINKING WATER for healthy communities
| e a'th « TREATMENT: filtration, ultraviolet
A y

Module 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.”

Vocabulary Work

LINDA HOGAN

1. Read the following international words and guess their meaning. Mind the

stressed syllables. Prove that these words are international ones.

Model: problem ['problom] — npobaema, 3agada, muTaHHS

agent ['erds(a)nt]

apartment /2'pa.tmant]

basin ['bersn]

channel ["feen(o)1]
cosmetics [koz'met/ks]
detergent [dr'ts.ds(o)nt]
establishment /is'teebli/imant]
fraction ['freek/(a)n]
fragment ['freegmont]
institution [ mstr'tju./(a)n]
laboratory [la'borat(a)r1]
machine [ma/i.n]
manufacturing /, maenja feeky(a)rm]
material [ma'tarial]
microbe ['maikraub]

nutrient ['nju.tront]

parasitic / paera'sitik]

parking ['pa.kiy/

pathogen ['paefadson]
pharmaceuticals / fa:ma'sju.tik(a)lz]
recycle / ri.'saik(a)l]

residence ['rezid(a)ns]

risk [rrsk]

sanitary ['senit(a)ri/
sedimentation / sedimen'terf(a)n]
separator ['sep(a)rerta]

service ['sz:vis]

specific [spa'sifik]

storm /[sto.m]

technical ["teknik(2)l]

toilet ["torlat]

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

NOUNS AND NOUN PHRASES



black water [blackwater] effluent [effluent]

discharge impurity

disposal industrial sewage
domestic [sanitary / remainder
residential / household] runoff

sewage sewage

grey water [graywater / sewage [wastewater]

gray water] treatment

VERBS AND VERBAL PHRASES

sewage [wastewater]
treatment plant
sewer

storm sewage
sullage

waste

wastewater [waste water ]

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 a. cipa Boda (nobymosi cmiyHi 600U, WO He

2. black water [blackwater] MICmamb 3MUBL8 610 myaiemis)

3. commercial b. BUXpoBHii cenaparop [BOJOBIIIUIEHUK |
establishment C. BOJOOYMCHA CTaHI[is, CTaHIBII OYUILECHHSA

4. dissolved and suspended

CTBIYHUX BO/J

Impurities d. KOMyHaJIbHO-IOOYTOBI CTIUHI BOJH

5. domestic [sanitary, €. 3JIMBOBI  BOJH,

residential, household]

CTIYHI BOOU  3JIMBOBOI

KaHai3alii, aTMocepHi CTIUHI BOIU



sewage f. Heounmeni [HeoOpoOIIeHi] cTiuHI BOIU

6. grey water [graywater / g. BIIXOAW TBApUHHHUIITBA
gray water / sullage] h. Tol 10 CXWIBHHUH 10 THHUTTA [pO3KJIaJaHHS
7. human waste PEUOBHHHU |
8. industrial sewage I. MPOIYKTH KUTTEMISIIBHOCTI JIIOUHU
[effluent] J. BUPOOHHYI [TeXHiuHi] BiAX0a1
9. process waste K. mpommuciosi [BupoOHMYI] CTIYHI BOAM
10. putrescible materials |. po3uuHeHi Ta 3aBUCII JOMIIIKH
11. raw sewage M. TOpriBeJibHE MiATPUEMCTBO
12. storm sewage [water] N. 4YopHA BOJa (cmiuni 600U nNOOYMOBO2O mMa
13. vortex separator NPOMUCTIO8020 NOXOONCEHHS, WO BKII0UAIOMb
14. wastewater treatment 3Mueu  8i0 myanemis, Xapuoei  8UpPOOHUYI
plant 810X00uU ma iHuie)

READING PRACTICE
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, industrial
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 sending 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, industrial

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 contains 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 contains specific
and readily identifiable chemical compounds, depending on the nature of the
industrial process. Process wastes from industries can include, for example, silver
from photofinishing laboratories, solvents from dry-cleaning services, and inks and

dyes from printing houses.



Storm sewage, or storm water, 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 contaminants including

suspended and dissolved solids, soil particles and other sediment, heavy metals,

organic materials and compounds, animal waste, and oil and grease. Some level of

treatment is required before storm water is discharged directly into waterways.

Examples of treatment processes include sedimentation basins, wetlands, or vortex

separators for removing coarse solids.

COMPREHENSION CHECK

5. Decide whether the following statements are true or false according to the

text.
1.

There are three types of sewage: domestic sewage, sanitary sewage, and
industrial sewage.

Wastewater is treated in the underground pipes.

Household wastewater is more than 99.9% dissolved and suspended impurities
by weight.

Pathogens are disease-causing microbes, bacteria, viruses and parasitic worms.

Grey water is wastewater from kitchen and bathroom sinks, baths, showers,
washing machines, dishwashers and laundry which can be recycled for
flushing toilets.

Industrial effluent contains specific biological compounds, depending 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.

1. What is wastewater?

2. Why does sewage need to be made safe before sending it back into the

environment?



3. Where is sewage usually treated?

4. What is the main purpose of sewage treatment?

5. 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?

© o©o N o

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.
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 cosmetics

LANGUAGE FOCUS

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

Verb — Noun

to dispose — disposal

to environ — environment

to establish — establishment
to flush — flushing

to maintain — maintenance
to manufacture — manufacturing
to precipitate — precipitation
Noun — Adjective
commerce — commercial
industry — industrial

organ — (in)organic

parasite — parasitic

Noun - Verb

to recycle — recycling

to separate — separator / separation
to serve — service

to sew — sewer / sewage / sewerage
to solve — solvent / solution

to vary — variety

to weigh — weight

pathogen — pathogenic
residence — residential
sanitation — sanitary

significance — significant



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 Il

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

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



likely — unlikely to move — to remove
metal — nonmetal 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 environment,
to maintain clean aquatic environment, to divide into types, to separate and drain
waste, to water plants, to recycle grey water, to identify 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 solids, 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 impurities,
organic and inorganicin .

3. Many ___ industries have wastewater management systems to collect, 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.
5. The major aim of wastewater treatment is to remove as much of the _ as
possible before the remaining water, called _ , is discharged back into the

environment. Primary treatment removes 50- 60% of suspended solids.
treatment removes more than 90% of suspended solids.
*process water — BupoOHHMYA, TEXHIYHA BOJIA, BIIMpaIllbOBaHa BOJIa
**public sewers — koIeKTOpU MiCbKOT KaHaITi3aIlii
2)
composition, depending on, drain water, eutrophication, foundations, grey water,

industrial process, microorganisms, mixture, pollutants, process 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 different 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 has a _ similar to domestic
wastewater.
Drainage water is water from house _ and groundwater leaking into the

sewer pipes. The water originates from rainwater that has infiltrated 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.

*a combined sewerage System — 3aranpHO3IIaBHA [KOMOIHOBaHa] KaHasi3alliiiHa
CUCTEMA
12. Translate the words and word combinations in brackets.

Domestic (criuni Boau) goes to a sewage treatment plant, where it is purified
and recycled; much industrial wastewater, however, is funneled* into a (piuka),
(ctpymok), or (okean) for subsequent recycling** by nature. Though nature can
handle small quantities of certain wastes, (tumuacoBwuii) Or (moBroTpuBanuii /
nocTiitnuii) damage has resulted from widespread disposal of this type. In some
cases, legislation has prohibited the (ckunanns) of harmful (sixxomu), while in others
(momepenus ourictka) has been required.

*to funnel - mpocaunBaTbcs, BBIXOAUTD HAPYKY

**recycling - mepepaboTka 0TX0/10B

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 substance 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

SUMMARIZING

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

N o gk~ DR

The title of the text is ““...” .

The text 1s 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 ...).

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. Sewage Treatment Process

Sewage (wastewater) treatment is the process of removing contaminants from

wastewater, both industrial and domestic. It includes physical, 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 biosolids) 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 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 environment or for reuse.

Sewage can be treated close to where it is created (in septic tanks, biofilters,
aerobic wastewater treatment systems), or collected and transported via a network of
pipes and pump stations to a municipal wastewater treatment plant. Industrial
wastewater often requires specialized 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: screening, 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 chamber 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 suspended solids and oil
in the primary clarifier and reduce the biological loading on secondary treatment
processes. Prechlorination or preaeration may be required to prevent odour
problems and to eliminate septic conditions where wastewater has abnormally long

runs to the plant. Equalization structures are used to regulate diurnal flow variations

and to equalize flows to treatment facilities.

Process flow* diagram for a typical large-scale wastewater treatment plant

*process flow — TexHONIOTIYHUI MapIIPyT; TOCIJOBHICTh TEXHOJIOTIYHHUX OTepalii

1. What is sewage (wastewater) treatment?
2. What is the purpose of sewage treatment?

3. What amazing ability does nature have?



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

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

6. What do stages of conventional sewage treatment involve?

7. What kinds of materials does pretreatment remove?

8. What methods does preliminary treatment include?

9. 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 matter which is transformed into cellular mass (floc)
through their metabolism. 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 treatment:

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

« activated sludge (aerated sewage containing aerobic microorganisms that
help to break it down); such aerobic biological wastewater treatment is accomplished
in activated sludge tanks;

o trickling filters and rotating biological contactors where the biomass
(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:

« the sewage is made to flow by gravity through specially constructed lagoons
or wetlands where vegetation acts as a biological filter to the water.

Tertiary treatment provides a final treatment stage to remove diseasecausing
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);

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

« nitrogen and phosphorus removal,

o disinfection (to reduce the number of microorganisms) using chlorine,
ozone O3, or ultraviolet (UV) light;

o odour removal.

More than one tertiary treatment process may be used at any treatment 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 during 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:

. the reduction of sludge volume, which, in turn, reduces the costs of
pumping and storage;

» the stabilization of the organic materials (stabilized sludge does not have an
offensive odour and can be handled without causing a nuisance or health hazard).
Treatment methods of sewage sludge may include a combination of the following
processes:

« thickening,

 digestion,

« dewatering,

 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 decomposed 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 metabolized by bacteria anaerobically (in the absence of
oxygen), and in some STPs sludge digestion takes place aerobically (in the presence
of oxygen). 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 contains a significant
amount of water (about 70%), but even at that moisture content, sludge no longer
behaves as a liquid and can be handled as a solid material. Sludge drying beds
provide the simplest method of dewatering. 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:

o buried underground in a sanitary landfill;

» spread on agricultural land as a soil conditioner and fertilizer;

o 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);

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

 reutilized as an energy resource in many advanced countries.

FOLLOW-UP ACTIVITIES
18. Read the texts of Module 4 again and make notes under the following
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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