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BCTYII

Metoro BHBYEHHS HaBYalbHOI JucuuiUiiHd  «IIpodeciiiHo-opieHTOBaHUI
MPAKTUKYM 1HO3EMHOIO MOBOIO» € (OpMyBaHHS HAaBUYOK aHTJIOMOBHOTO
npodeciiiHOro Ta HayKOBOTO CHUIKYBAaHHS MAriCTpiB y Taily3l TEXHOJIOTIM 3aXHCTy
HaBKOJIMIITHLOTO cepeaoBuiia. Kypc nmpucssueHo ocHoBaM npodeciiiHoi KOMYHIKaIlii,
CKJIaZaHHIO (axOBOr0 pE3lOME, MPAKTULl TOBOPIHHA y MNPOPECIMHUX CHUTyallisX,
0COOJIMBOCTSAM TEPMIHOJOTII 3 TEXHOJIOT'1] 3aXUCTY HABKOJIMIIHBOIO CEPEOBHUILIA.

MeTtonnuH1 BKa3iBKUA 10 MPAKTUYHHUX 3aHATh CKIAAAETHCS 3 ISTH PO3ALIIB,
rocapiro Ta aoaaTtkiB. KokeH migpo3Aul 1bOro HaBYAIBLHOTO BHUIAHHS Ma€ YITKY
CTPYKTYpY: JIEKCHMKa TEKCTy JJIi aKTHBHOTO 3aCBOEHHS; OCHOBHHMH TEKCT;
MICJISTEKCTOBI BIIPaBU PI3HOTO THUMY; TEOPETHYHI OCHOBHM TMepekyany (paxoBux
TEKCTIB; IPAKTUYHI BIIpaBU Ha Mepekiaa. HaBuambHiI TEKCTH OXOTIUTIOIOTH 32 3MiCTOM
iHpopMaIlil0 Tpo CydyacHI METOAM TMPOEKTYBAHHS, EKCIUTyaTalli CHUCTEM
BOJIONIOCTAYaHHS 1 BOJIOBIJIBEICHHS HACEJICHUX ITYHKTIB, JKUTJIOBHX 1 MPOMHUCIOBHX
00’€KTIB, €KoJorii BOJHOTO cepenoBuIna. J[0 KOKHOTO 3 TEKCTIB 3alpOIIOHOBAHO
CHUCTeMYy 3aBJaHb, IO JOMOMOXYTh 3700yBauaM OBOJIOJITH TEPMIHOJOTIEI0 3a
(daxoM, yCBIIOMUTH OCOOJIUBOCTI MEpEKIaay TEXHIYHOT JITEpaTypH B Tally3i 3aXHUCTY
BOJIHOTO CEPE/IOBHIIa, 3pO3yMITH TOJIOBHY JlyMKY TEKCTY, HaOyTH BMiHb KPUTHIHOTO
MUCJICHHS 1 HaBMYOK BHUCJIOBIIIOBATUCS aHIJIIMCHKOIO MOBOI, IO B IUIOMY
CHpPUSITUME MOBHOLIIHHOMY CHUIKYBaHHIO B MPOGeciiHIN TISTbHOCTI.

BiamoBigHo 10 mocTaBiIeHOT METH BIpaBH MOOYJ0BaHI TaKUM YHHOM, II00
HaBYUTH 3700yBayiB CAMOCTIHHO MPAIIOBAaTH 3 IHIIOMOBHUM TEKCTOM, 3a0€3MEeYUTH
BUOKPEMJICHHSI OCHOBHOI 1H(opmarrii, ii yrouyHeHHs 1 AeTamizaiito. 3 Ii€I0 METOI0
nepen0avyaeTbcsi BUKOHAHHS BIIPaB, ISl PO3BUTKY BMiHb BUJAUIATU TOJIOBHY TYMKY,
dakTH 1 TpynyBaTH iX 3a MPUHITMIIOM MOAI0OHOCTI; BIIpaB HA KOHKPETU3AI[1F0 OCHOBHOT
iH(dopMallii; BIpaB TEMAaTHYHOI'O y3araJlbHEHHS, SKi CHPHUSAIOTH PO3BUTKY BMIHHS
aHOTyBaTU Ta pedepyBaTH TEKCT, JIEKCUYHMX BIPaB, IO PO3BUBAIOTH MOBHY
3[I0TaJIKy; BIIPAB Ha PO3BUTOK TEXHIKU MEPEKIIATy.

MeTtoauyHi BKa3iBKM MICTATh aHTJI0-YKPaiHCBKUU Tjocapii 3 TepMiHaAMU B
MeXax OCBITHBO-TIpodeciiiHoi mporpamMu «TeXHOJOT1l 3aXHCTy HABKOJHUIITHBOTO
cepenoBHIa». Y JojaaTKax MICTATHCS JA0JIaTKOBI aHTJIOMOBHI TEKCTH JIUIS MEPEKIIaTy
YKpaiHCHKOIO MOBOIO, a TAKOXK aHTIIOMOBHUH 3pa3oK-(popmyIisap B3STTS MpoO BOJIU HA
3aBOIl.

Y pesynbTaTi BHBYCHHS HABYAJIBHOI IHUCIUILUIIHK 3700yBad BHUIOI OCBITH
MOBUHEH HA0YTH TaKUX PE3yJIbTATiB HABYAHHS Ta KOMIETEHTHOCTEH:

BinbHO cnikyBaTHCs JIepKaBHOIO Ta IHO3EMHOIO MOBAMH YCHO 1 MHUCHMOBO 3
npodeciiiHuX TUTaHb, 30KpeMa, I Mpe3eHTaIlli pe3yabTaTiB JOCTIIKeHb Ta
IHHOBAITIH.

BuxopucroByBaTH CydacHi KOMYHIKaIliiiHi, KOMIT FOTEpHI TEXHOJOTil Yy
MPUPOAOOXOPOHHIN  cdepi, 30uparm, 30epiraT, oOpoOIATH 1 aHaATI3yBaTH
iHbOpMaIlil0o MPO CTaH HABKOJMIMTHBOTO CEpPEOBHUINA Ta BUPOOHWYOI cdepu mis
BUPIIIICHHS 3aBAaHb MPOQPECIMHOT ISUTBHOCTI.

EdextuBHO mpairoBaTd y KOMaHIl Ta MDKHApOJHOMY KOJICKTHBI, MaTu
J1IepChK1 HABUYKH.

BukopucrtoByBatd y TpakTH4YHIM JISJIBHOCTI 3HAHHS BITYM3HSHOTO Ta
MDKXHAPOHOTO TIPUPOJTOOXOPOHHOTO 3aKOHOIaBCTBA.
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Unit 1
Ecology of Water

VOCABULARY WORK

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

regime [ re1r 3i:m |
indicators [ 'indikertor]
organisms [ 'o:gon.r.zom ]
distribution [ distr1 bju:fn]
characteristics [ karikto ristik ]
industrial [1n'dastrial]
method ['mefad]
component [kom paunant]
regular [regjuls]
actual [aktfual]
analysis [o'nalrsis]
acetylene [o'setili:n]
organic [o: ganik]
inorganic [ ,1mo:'gaenik]
ion ['aton]

irrigation [ arr'gerf(a)n
modern ['mod(a)n]

natural ['naeff(a)r(a)l]

human ['hju:mon]
hydrologic [ haidra'lpd3ik]
bacteriologically [bak tioria'lodzik(a)l1]
chlorine ['klo:ri:n]

operation [ppa re1f(o)n]
special [spef(o)1]
composition [kompa'zif(a)n]
ideal [Ar'dal]

absorbent [ob'so:bant]
sterile ['sterail]

dynamic [dar’ namik]

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

Nouns and noun Verbs and verbal Adjectives:
phrases: phrases:
quantity to sustain environmental
timing freshwater aquatic
quality to estuarine accurate
water flows ecosystems reliable
water levels to respond termittent
springs to lead n erml en
advances to deal with pertinent
wetlands to damage influent
?Sﬁéﬁ? to identify inaccurate
to prevent

livelihoods effluent
; to warn

requenc

_ q_ y to sample
biodiversity
data
sample




3. Match the English phrases with their Ukrainian equivalents:

1.contamination a.BOJIHI CTOKHU

2.water drains b.3a0pyaHEeHHS

3.to reduce C.CYKYITHUH, 3araJIbHUil
4.cumulative d.3HIKATH

5.urban runoff €.TOYKOBI JpKepena
6.point sources f.oxomomxyBayu
7.harmful impurities J. WIKIIJIMBI JOMIIIKH
8.elevated h. BropraeHHs

9. coolant I. MICBKI Bigxomau
10.construction site J. migBHIIEcHA

11. waterfront K. BruTiB
12.biodiversity |.pi3HOMaHITHICTD
13.impact M. mpubepekHa 30Ha
14.invasion N. OyAiBeTbHUN MalaHINK

READING PRACTICE

4. Read and translate the text.

Text 1. Water and ecology

Ecology is the study of the interactions between organisms and their
environment. Various different species living in the same place, interacting amongst
themselves and with their environment together form an ecosystem. Within an
ecosystem there are several food webs.

Environmental water studies refer to understanding the quantity, timing, and
quality of water flows, as well as the water levels and storage required to sustain
freshwater and estuarine ecosystems and the human livelihoods that depend on these
ecosystems. The concept of ‘environmental flows’ in stream ecology are the basis of
these studies, but they go beyond the understanding of surface flows and include the
understanding of variations in water levels in other aquatic systems such as lakes,
springs, wetlands, and aquifers.

Advances in ecological water studies rely on the development of techniques
that can be used to link elements of hydrologic regimes to estimates or indicators of
how a range of aquatic organisms living in the ecosystem will biologically respond.
Developing accurate and reliable metrics requires studying biological responses —
such as how different types of aquatic habitats respond to hydrologic changes and
researching how aquatic organisms respond to key hydrologic variables — in order to
identify indicator species which can be used to draw broader inferences about how
the full community is likely to be affected. In a stream ecosystem, this includes
aspects of the stream's hydrograph — for example, the seasonality, timing, and


https://en.wikipedia.org/wiki/Coolant

frequency of low and high flows, as well as the speed (or rate) at which hydrologic
processes occur. It could also include water-quality characteristics, such as dissolved
oxygen, temperature, or other factors that are known to influence the occurrence and
distribution of aquatic organisms.

COMPREHENSION CHECK

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

1)  Ecology is the study of the interactions between organisms.

2)  Environmental water studies refer to understanding the quantity, timing,
and quality of water flows.

3)  Water-quality characteristics influence the occurrence and distribution of
aguatic organisms.

4)  Variations in water levels in other aquatic systems are lakes, springs,
wetlands, and aquifers.

5)  Human livelihoods do not depend on these ecosystems.

6)  Developing accurate and reliable metrics requires studying biological
responses.

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

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

6. Answer the following questions.

1)  How is water and ecology connected?

2)  What does ecology study?

3)  What do biological responses include?

4)  What are the aspects of the stream's hydrograph?

5)  What does the concept of ‘environmental flows’ include?

6)  What are the water-quality characteristics?

7) Is the problem of water ecology relevant for our region? Why?

7. Choose the right variant according to the text.

1) Ecology is the study of the interactions between organisms and...
A. themselves

B. people

C. their environment

2) Within an ecosystem there are several...

A. food webs.

B. species

C. lakes

3) How do different types of aquatic ... respond to hydrologic changes?
A. habitats



B. places

C. lakes

4) ...are dissolved oxygen, temperature.

A. physics

B. water-quality characteristics

C. elements

5) Environmental water studies ...timing, and quality of water flows, as well as
the water levels.

A. quantity

B. quality

C. direction

6) Developing accurate and reliable metrics requires studying biological....

A. species

B. responses

C. places

8. Insert the appropriate word or word combination.
Development, community, changes, metrics, aquatic, regimes,
affected, speed, respond to

Advances in ecological water studies rely onthe _ of techniques that can be
used to link elements of hydrologic __ to estimates or indicators of how a range of
_____organisms living in the ecosystem will biologically respond. Developing
accurate and reliable requires studying biological responses — such as how
different types of aquatic habitats__ hydrologic__ and researching how aquatic
organisms respond to key hydrologic variables — in order to identify indicator species
which can be used to draw broader inferences about how the full___ is likely to
be . In a stream ecosystem, this includes aspects of the stream's hydrograph — for
example, the seasonality, timing, and frequency of low and high flows, as well as

at which hydrologic processes occur.

9.Translate the words and word combinations in brackets.

Ecology is the study of the (B3aemomis) between organisms and their
environment. Various different species living in the same place, interacting amongst
themselves and with their environment together form an (ekocuctemy). Within an
ecosystem there are several food webs.

Environmental water studies refer to understanding the (kinekicTs), timing, and
quality of water flows, as well as the water levels and (36epexxenns) required to
sustain freshwater and estuarine ecosystems and the human livelihoods that
(3anexxats Bim) these ecosystems.

The concept of ‘environmental flows’ in stream ecology are the basis of these
studies, but they go (mmo3a) the understanding of (mosepxuesi) flows and include the
understanding of variations in water levels in other aquatic systems such as lakes,
springs, (3abosoueni aiasHku), and aquifers.
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10. Match the terms and their definitions.
Interaction, food cycle, ecosystem, livelihood, estuary, aquifers,
spring, seasonality

a)  a natural interconnection of food chains and a graphical representation
(usually an image) of what-eats-what in an ecological community;

b)  anunderground layer of water-bearing permeable rock;

c) a set of activities performed to live for a given life span, involving
securing water, food, fodder, medicine, shelter, clothing;

d) a kind of action that occur as two or more objects have an effect upon
one another;

e) a partially enclosed coastal body of brackish water with one or more
rivers or streams flowing into it, and with a free connection to the open sea;

f) natural source of water;

g) acommunity of living organisms in conjunction with the nonliving
components of their environment, interacting as a system;

h)  the presence of variations that occur at specific regular intervals less than
a year.

SUMMARIZING

11. 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

12. Skim over the text. Answer the following questions.
Text 2. Water Sampling

Each water sampling must truly represent the actual composition of the stream
(overflow, drain, sewer, etc.) from which it is taken. Typical streams to be sampled
include influent and effluent to and from the plant itself and to and from various
pieces of equipment and processes in the plant. Other sampling points may include
pretreated or partially treated waste streams, storm drains and outfalls. Ideally, each
sampling point should include all pertinent substreams that might contribute to


https://en.wikipedia.org/wiki/Food_chain
https://en.wikipedia.org/wiki/Ecological_community
https://en.wikipedia.org/wiki/Water
https://en.wikipedia.org/wiki/Permeability_(earth_sciences)
https://en.wikipedia.org/wiki/Action_(physics)
https://en.wikipedia.org/wiki/Brackish_water
https://en.wikipedia.org/wiki/Community_(ecology)
https://en.wikipedia.org/wiki/Abiotic_component
https://en.wikipedia.org/wiki/Abiotic_component

dilution or interfere with the analysis being made. Each stream should have some
type of flow measuring device. Finally, the sampling and measuring sites should be
safe and reasonably accessible.

In the real world many sites are far from ideal. If the ideal sampling point is
buried beneath a concrete floor or if an outfall is below the surface of a river, it may
be necessary to find alternative way of obtaining the desired data. Sometimes it is
possible to sample the component streams — obtaining both the quantities of
pollutants and volumes of flow — that create the flow at an inaccessible site, thereby
gaining a reasonable approximation of the actual effluent.

The duration of the water survey depends largely on production schedules and
process requirements. Some may be completed in a day’s time while others may take
several weeks to account for all variation in plant operation that affect water quality.
All shifts and all variations in plant operations must be considered in the survey to get
reliable data on flows and pollutants.

The easiest method of collecting samples is on a regular time interval basis.
This vyields representative results if the flows are relatively constant. Intermittent
flows, however, which include washdown sites and storm drains require special
attention. These often contribute a large quantity of flow and pollutants to the sewer
or a receiving basin, but flow exists for only a short period of the survey.

P.S. The example of sanitary inspection form for water-treatment plant is given
in Annex C.

12.1 Match the English phrases with their Ukrainian equivalents:

1)Outflow a) 30ipHuUK

2) Drain b) Butikanus

3) Influent ) KosekTop 31MBOBHX BOJI
4) Effluent d) dani

5) Sampling e) Crik

6) Pertinent f) Bagarounii matepiain

7) Dilution g) B3sarts nmpobu

8) Pollutant h) Ornsn

9) Survey 1) BuromBaroumii moTik

10) Data J) Binnosigawmii

11) To yield k) JlaBaTu BUXiJ

12) Intermittent flow I) Ilepiogmunuii MOTIK

13) Washdown site m) JlinsgsHKa TpOMUBAHHS
14) Storm drain n) 3a0pyaHIOI04a peyoBHHA
15) Receiving basin 0) Po36aBnenns

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

1)The stream usually includes influent and effluent to the plant and various
equipment.

2) Storm drains and outfalls cannot be regarded as sampling points.

3) Sampling and measuring sites should be safe and accessible.
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4) Water survey duration doesn’t depend on production schedules.

5) Intermittent flows exist for a short period of the survey.

6) Only principal shifts in plant operations must be considered in the survey.
7) Samples must be collected on a regular time interval basis.

12.3 Combine the terms:

Water Device
Intermittent Site
Washdown Basin
Receiving Drain
Storm Sampling
Measuring Flow
Alternate Way
inaccessible site

12.4 Answer the questions:

1)  What must a water sample represent?

2)  What do typical streams include?

3)  Are there any other sampling points?

4)  How is the flow usually measured?

5) Is it possible to sample the component streams?

6)  What does the duration of the water survey depend on?

7)  Should the survey include all the variations in plant operations?
8)  What do intermittent flows include?

9)  Why do intermittent flows require special consideration?

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

Text 3. Water pollution

Water pollution is contamination of water by materials such as waste effluents,
chemicals, detergents, and fertilizers and pesticides, usually as a result of human
activities. For example, releasing inadequately treated wastewater into natural water
bodies can lead to degradation of aquatic ecosystems. In turn, this can lead to public
health problems for people living downstream. They may use the same polluted river
water for drinking or Dbathing orirrigation. Water bodies include for
example lakes, rivers, oceans, aquifers and groundwater. ~ Water pollution is the
leading worldwide cause of death and disease, e.g. due to water-borne diseases.

Water pollution can be grouped into surface water pollution. Marine
pollution and nutrient pollution are subsets of water pollution. Sources of water
pollution are either point sources and non-point sources. Point sources have one
identifiable cause of the pollution, such as astorm drain, wastewater treatment
plant or stream. Non-point sources are more diffuse, such as agricultural
runoff. Pollution is the result of the cumulative effect over time. All plants and
organisms living in or being exposed to polluted water bodies can be impacted. The
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https://en.wikipedia.org/wiki/Marine_pollution
https://en.wikipedia.org/wiki/Marine_pollution
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effects can damage individual speciesand impact the natural biological
communities they are part of.

The causes of water pollution include a wide range
of chemicals and pathogens as well as physical parameters. Contaminants may
include organic and inorganic substances. Elevated temperatures can also lead to
polluted water. A common cause of thermal pollutionis the use of water as
a coolant by power plants and industrial manufacturers. Elevated water temperatures
decrease oxygen levels, which can kill fish and alter food chain composition, reduce
species biodiversity, and foster invasion by new thermophilicspecies.

Water pollution is measured by analysing water samples. Physical, chemical
and biological tests can be done. Control of water pollution requires
appropriate infrastructure and management plans. The infrastructure may
include wastewater treatment plants. Sewage treatment plants and industrial
wastewater treatment plants are usually required to protect water bodies from
untreated wastewater. Agricultural wastewater treatment for farms, and erosion
control from construction sites can also help prevent water pollution. Nature-based
solutions are another approach to prevent water pollution. Effective control of urban
runoff includes reducing speed and quantity of flow. In the United States, best
management practices for water pollution include approaches to reduce the quantity
of water and improve water quality.

13.1 Answer the questions:
Define the water pollution.
What are the types of water pollution?
What causes water pollution?
What is water pollution measured by?
What does effective control of urban runoff include?
Who must control water pollution?
Why should we consider the nature of water pollution and the notion of
water quality?
8 Why are elevated water temperatures dangerous?
9 Is the problem of water pollution relevant for our region? Why?

~NoO o1k wN R

14. Translate the text and speak on the reasons of sewage pollution in
Britain. Are they similar with those in Ukraine?

Text 4. Sewage pollution in Great Britain

Around 40% of rivers in England and Wales are polluted with sewage, which
poses a severe risk to the health of humans and wildlife, according to a new report.

Conservation charity WWF's research concludes water companies and the
government are failing to prevent “the most urgent environmental crises facing the
UK today”.

Four out of five rivers in England and Wales are currently failing to achieve
“good ecological status”, the charity said.

Nearly 18,000 licensed emergency sewer overflows are allowed to discharge
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raw sewage directly into the environment only during extreme rainfall, mainly into
rivers.

Yet the WWF found these overflows are discharging far more frequently, with
data suggesting that more than half of overflow sites spill sewage into rivers at least
once a month and 14% at least once a week.

Sewage pollution causes rapid algae growth, starving rivers of the oxygen that
insects, fish and other wildlife need to survive, which in turn also affects animals
such as otters and kingfishers further up the food chain.

The bacteria, pathogens and parasites found in untreated sewage can also
threaten people’s health, causing gastroenteritis, salmonella.

A total of 1,902 pollution incidents were reported by the nine water and
sewerage companies operating in England alone, a first rise in incidences since 2012.

There was also an increase in the most serious pollution incidents, all of which
were associated with sewage.

South West Water reported by far the most sewage pollution incidents in 2016,
with 115 sewage pollution incidents per 10,000km.

This was followed by Yorkshire Water which reported a rate of 46 and
Northumbrian Water with 38.

The report warns this is likely to be the tip of the iceberg because wastewater
legally discharged continuously from sewage treatment works — also managed by
water companies - is not being treated to high enough standards to protect rivers.

The regions most affected by wastewater pollution are served by Thames
Water, Southern Water, and Severn Trent Water.

“The problem of sewage pollution stems from multiple failings, including lack
of proper planning and investment in our sewerage system; shortcomings in
monitoring, risk assessments, operational practice and staff culture; and insufficient
regulation,” said Ben Stafford, head of campaigns at WWF.

“There’s a genuine debate to be had about how we as a country are going to
deal with sewage and drainage issues in future in a way which protects our
environment, but WWF have muddied the waters with an inaccurate picture of what
is going on,” a spokesperson said.

“The report over-states the link between the health of our rivers and how water
companies treat and dispose of sewage. For example, it makes no distinction between
serious pollution incidents and those which the Environment Agency says have
‘minimal impact’, giving a false impression of the extent of the problem.

“By 2020, the water industry will have spent around £25bn on environmental
work to improve the quality of our waterways, and we always want to do better.”

15. Speak on the topic “The problem of water pollution in Ukraine”.

16. Make up the dialogue “Water pollution: the future perspectives”.
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TRANSLATION NOTES

Bumorn [0 HayKoOBO-TeXHIYHOro mnepekJafaHHs. Haykoso-mexHiune
nepexkaadanHs — 1e IpoIeC NePEeTBOPEHHSI HAYKOBO-TEXHIYHOTO TEKCTY, BUPAKEHOTO
MOBOIO OpHTiHalTy, Ha TEKCT, BHpPaXCHHWU MOBOIO Mepeknany. HaykoBo-TexHiuHe
NepeKyIaJaHHs TICHO MOB'SI3aHE 3 HAYKOBO-TEXHIYHOIO 1H(OpMAILI€I0 Ta € He JUIIe
MOBJICHHEBOIO JISTBHICTIO, a ¥ CrielU(pIYHUM MPOIIECOM.

JIronuHa, sika BUKOHYE HAyKOBO-TEXHIUHE TEPEKIaJaHHs, Ma€ HE JUIIE 3HATH
1HO3€MHY MOBY, a W BOJOJITM NEBHUMH 3HAHHSMH y Tiil HaAyKOBIM Tranmy3i, sAKid
HaJICKUTh TEKCT, 110 TePEKIIaTa€ThCS. 3aBIaHHS HAyKOBO-TEXHIYHOTO MEPEKIaIaHHs

HoJisirae y Tomy, mo0 sIKHalTO4HilIe nepefaTy 3MicT opuridany. Lle moxna
3MIIHCHIOBATH B TPH CTaIlH:

1) 3HaiiTH 3arajbHy JIOTIKY BUKJIQJICHHS MaTepialy OPUTiHAIBHOTO TEKCTY;

2) moaymaTH, SIK i aBTOp, HaJ MPOOJIEMOI0, HaMarar4uch 3pO3yMITH il
CYTHICTB;

3) mpaBWJIBHO TepeaaTH 3MiCT OpHMriHaNy, MiAiOpaBIIM HAWOLIBII TOYHI
€KBIBaJICHTH TEPMIHIB 1 3aTAJIbHOBKUBAHUX CIIIB.

3HalTH 3arajbHy JIOTIKY BUKJIAQJCHHS HAYKOBOI TyMKH JTOCHTh Ba:KJIMBO, 0O
caMe pPO3yMIHHSA CTPYKTYpPH TEKCTy, WOTro JIOTIYHHUX 3B’SI3KiB (SKI € BU3HAYHOIO
PHUCOI0 HAYKOBOT'O TEKCTY) MEPEIIKOKATUME IMOSIBI HEBIJIMOBITHOCTEN Y MEepeKaii.
{06 3po3yMiTH CYTHICTh TEKCTy OpHUTIHANYy, CIIiJl CIIMPATHCS Ha CBiil momepemaHin
JIOCBIZ] pOOOTH 3 HayKOBO-TEXHIYHOIO JIITEPaTypOr0, Ha CYKYMHICTh 3HAHb 1 ySIBJICHb
PO CBIT.

SKicTh HAYKOBO-TEXHIYHOTO TIEpPEKJIaly 3aJIeKUTh BiJ PIBHA PO3yMIHHS
OpUTiHANy, TIOBHOTH W TOYHOCTI BWJIYYEHHS 3 HBOro iH(opmMmarlii, a TaKox
IiATOTOBJICHOCT1 A0 CIIPUUHATTS HAYKOBO-TEXHIYHOTO TeKCTy. [IpaBuiabHO mepenatu
3MICT OpHTIHAIY — 1I€ O3Ha4Ya€ BUKOHATH aJeKBATHHWIl 1 IMOBHOIIIHHUN NMepeKJa,
SIKAW TOYHO BIATBOPIOBaB OM HAYKOBY 1H(OpPMAIIit0, 110 MICTUTHCS y OPUTIHAI.

VY mepeknani Mae BXXUBATUCS HOPMAaTHMBHA 3arajbHOBIZIOMa TEPMIHOJIOTIA, a
HOTO CTHJIb Ma€ BIATIOBIAATH HOpMaM MOBH Tiepekiiaay. AJICKBaTHUM 1 IOBHOIIIHHUM
Oyne nuiie TOW Tepekiaj, y SKOMY TOYHO MimiOpaHi €KBIBaJIGHTH TEPMIHIB 1
3arajbHOBKMBAHUX CIIIB.

J1o HayKOBO-TEXHIYHOTO NIEPEKIANy BUCYBAIOTHCS TaKi BUMOTH:

1. Tlepexman mae OyTH TOYHUM, ajié HE OYKBaJIbHUM a0O0 JOCIIBHHM, 0O
OCTaHHI, K TPaBUJIO, HAMOUIBII HETOYHI.

2. IlepexnanatoTbCs HE OKpeMi ClIOBa OpHUTIHATY, a WOro 3micT. Sk BxKe
3a3HAYaNIOCs BUIIE, CI0OBAa HAOYBAIOTh NIEBHOTO 3HAYEHHS JIMIIE y KOHTEKCTI, 1 JIUIIEe
3aBJISIKA KOHTEKCTY MOYKHA TOYHO 3'SICYBaTH 3MICT OpUTIHATY.

3. AznekBaTHE TepeAaHHS 3MICTy OpPHUTIHAIY € BH3HAYAIBHOI BHUMOTOIO IO
HayKOBO-T€XHIYHOTO IEPEKIaIYy.

4. ScHicTh 1 YITKICTh — II¢ O€3yMOBHAa BHUMOTa [0 HAYKOBO-TEXHIYHOTO
nepekiany. [loaBiiiHUI 3MICT y HAyKOBO-TEXHIYHOMY IEpPEKIa/l HENPUITYCTUMMUIA,
HOro CTWIb Ma€ TMOBHICTIO BIANOBiAATH (HOPMATBHO-JIOTITYHOMY CTHUJII0 MOBH
HayKOBO-TE€XHIYHOI JiTepatypu. (Peanizyeamu yro eumozy, moomo 3pooumu ACHUl i
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YimKUll nepeknao, MOMNCHA Juuwie moodi, Koau Oyde NO8HicmIO 3'1C08AHO 3MiCM
opucinany).

5. HaykoBo-TexHiuHuii mnepeknaag wmae OyTd cTUcCauM. 3aliBl  clioBa
MEPEIIKO/KAIOTh ONaHyBaHHIO 3MICTY MEpeKiaay, a JIAKOHIYHICTb POOUTH HOTO
MIPO30PUM 1 3pO3YMUIHM.

6.JlitepaTypHa TpaMOTHICTb NEpeKiaay — i€ BIAMNOBIAHICTH HOPMaM MOBU
nepexnany. (Poskpusaiouu yio eumocy, Cci0 3ay8axcumu, wo JAimepamypHo
2DAMOMHUM 88AINCAEMbCA MOU NepeKiaod, 8 SAKOMY 6IOCYmHI ¢opmu i 360pomu,
NPUPOOHi Ol MOBU Opu2iHaly, aie Hebadcani Onsi Mosu nepekiady. Hasaeuicmo
MAKux NOMUNIOK Y MeKCmi nepexiady YCKIaoOHIOE 1020 PO3YMIHHSL).

L{i BUMOTH € TOJJOBHUMH BUMOTaMH J0 HAYKOBO-TEXHIYHOTO Mepekiany. Jlure
TOW TepeKIIaj, IKU BIMOBIIa€ HUM, MOKE BBRKATHUCS MIOBHOIIHHAM 1 aJICKBATHUM.

Sk mokazye JIOCBIJ HAYKOBO-TEXHIYHOI'O MepeKIagaHHs, HAMOUIbII TPYIHOII
BUHUKAIOTH IM1J1 Yac NepeaaHHs JIEKCUUYHUX OJUHUILL (TEePMIHIB, 3araJbHOHAYKOBHX 1
3arajbHOBXHBAHUX CJIIB) TEKCTY OpUTIHATY.

Benuka KUTBKICTB TMepekiafalbKuX MOMHUJIOK TpHUIAIae Ha cepy JCKCHUKH
(CJIOBHMKOBOT'O CKJIaJly MOBH), 00 caMe BOHA € HaWJIWHAMIYHIIIOK CKJIaJ0BOI0 MOBU
HAyKU 1 TeXHIKU (MOCTIMHUNA PO3BUTOK SKUX BUKIMKAE TMOSBY HOBUX TEPMIHIB, a
TaKOX HOBUX 3HA4YCHb HASBHUX TEPMIHIB a00 3arajbHOBKHMBAHUX CJiB). AHali3
JICKCUKM HAaYKOBO-TEXHIYHOI JIITEpaTypH II0OKa3ye, IO YacTKa BY3bKOTATY3CBHX
TEPMiHIB, TOOTO TEPMIiHIB, IO BXXUBAIOTHCS JIMIIE B OKPEMHUX Tally3iX HAyKH
(HampuKiaa, TEPMIHM 3 Traiy3i KOMII'FOTEpPHOI TEXHIKH: TMporiecop, Opaysep) He
nepesuirye 25 %o.

75% nexcUKU HAyKOBO-TEXHIYHOT JITepaTypH CKIaJar0Th 3arajJbHOBXKUBAHI Ta
3arajlbHOHAayKOB1 CJIOBa, TOOTO CJIOBa, IO OOCIYrOBYIOTh Pi3HI HAyKOBi raimysi,
HANIPUKIIAl: aHani3, bananc, npoecpama, KOMNOHeHm.

[lepexnamanHs  BY3bKOTQIY3€BHUX  TEpPMIHIB,  3araJbHOBKHBAaHUX  Ta
3araJbHOHAYKOBHX CIIiB Ma€ cBoio crernudiky. CydacHa MoOBa HAyKH 1 TEXHIKHU
BHCYBA€ JI0 TEPMIHIB KiJIbka BUMOT. HaliBa XJIMBIIII 3 HUX:

1) TepMiH Ma€ BIAMIOBIATH MPABUIAM Ta HOpMaM BiJIIOBITHOI MOBH;

2) TepMiH Ma€e OyTH CUCTEMATUIHUM;

3) nmnma TepMmiHa XxapakTepHa Je(iHITUBHICTh, TOOTO KOXXEH TEpMIiH
CIIBCTaBIETHCA 3 YITKUM OKPEMUM BHU3HAUCHHSM, SK€ OpIEHTYE Ha BiIMOBITHE
MOHSTTS;

4) TepMiHy BIIaCTHBA BiTHOCHA HE3QJICKHICTH BiJl KOHTEKCTY;

5) TepMiH IMOBUHEH OyTH TOYHUM;

6) TepMiH Ma€ OyTH KOPOTKHM, X04a JJaHa BUMOTA YaCcTO BCTYIIA€

B MIPOTUPIYYS 3 BUMOTAMH TOYHOCTi, TOOTO TOBHOTH TEPMIHA;

7) TepMiH Ma€ TparHyTH 110 OJHO3HAYHOCTI (nonicemis mepminie — sAeuuje
0060J1i PO3N06CI0ONCEHE);

8) mis  TEpMIHOJIOTIi HE XapakTepHAa CHHOHIMIYHICTb, fKa 3aBa)ae
B32€MOPO3yMIHHIO;

9) TepMiHM €KCIIPECUBHO HENUTPAIIbHI.

Oco0MBOCTI MepekJIaaxy TepMiHOCUCTeMIiN 0XOpOHHU A0BKLIA. [lomicemis.

[TomiceMiYHUMH BIIHOILICHHSIMU BBa)Ka€MO ‘‘BHYTPIIIHHOTIOB’Si3aH1 3HAYEHHS
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OJIHIET TEPMIHOJIOTTYHOI OJMHMIL, SIKI IEPeAatoTh ICTOTHI O3HAKU JBOX a00 OUIBIIOT
KUIBKOCT1 MOHSATHh NEBHOI rany3l MI3HAHHS Ta MAOTh OJHAKOBI CIELIaJbHI CEMH .
[Tonmicemito (iKCyeMO, SIKIIO CIOBO BXKHBAETHCSA Y PI3HUX CMHUCIAX, IPUUOMY HOrO
CUHTaKCU4HI, MOpPQOJIOTIYHI Ta  CEMAaHTUYHI  OCOOJMBOCTI  3AJMILAIOTHCS
HE3MIHHHUMHU.

Ha nymky pocimigHukiB, TOJIiCeMiss B TEPMIHOJIOTil HeOa)kaHa, OCKUIbKHU
3amepedye OJHY 3 HaMBaXJIMBINIUX PEKOMEHJallli, 10 BHUCYBAIOTHCS 10 TEPMiHA.
[lomicemiss TepMiHIB MPU3BOAMUTH 10 HETOYHOCTI CHUCTEMH, TOMY OCOOJIMBY yBary
NOTPIOHO 3BEpTAaTM Ha BWIYYEHHS YyciXx O0araToCMHUCIOBUX TEpMiHIB abo Ha
3aKpIilJICHHS 3a OJHMM TEPMIHOM OJHOTO 3Ha4yeHHs. Po3risimaeMo 1e sBHIIE 5K
HEMUHYyYE, $K BHUSB 3arajbHOl TEHJEHIII 10 eKOHOMIii 3aco0iB BepOaTbHOTO
BUpaXeHHsI Ta PaxoBoi koMmreTeHTHOCTI. Ockuibku TepMminonoris O/l BUHUKIA Ha
OCHOB1 CYMDKHUX rajy3eil HayK, OJJUH 1 TOW caMuil TepMIH MOKe (PYHKIIIOHYBaTH Y
PI3HUX rany3sx HayKH sSK MbKAucHuIuiiHapHui. Lelt gakrt 3acBiguye, mo nomicemis
BUSIBJIIETbCA HE JIMIIE MDK TEPMIHAMU OJIHIET TEPMIHOJOTII, a ¥ MDK TepMiHaAMHU
PI3HUX rajy3ei, TOOTO Ma€ MOJIIUCIUIUTIHAPHUN XapaKTep.

[Tomicemiro AOCIIIKYBaHOT TEPMIHOJIOT1T TOAUISIEMO Ha:

1) BHYTpIIIHBOCUCTEMHY a00 BHYTPIIIHBOTATY3€BY — KOJM TEPMIH OXOPOHH
JOBKULISL Ma€ JiBa 200 OUIbIe 3HAYCHB y rainy3i oxopoHu Aokt (O]);

2) MbKCHCTEMHY a00 MDKrajay3eBy — KOJIM 3HAYEHHS MOJICEMIYHOrO0 TepMiHa
dbyHKIIOHYIOT HE TUIbKHM y TepmiHocuctemi OJl (TOJl), a i B IHIIUX Tady3eBHUX
TEPMIHOJIOT15X;

3) 3arajbHOMOBHY a00 30BHINIHBOCUCTEMHY — KOJIM TEPMIHM IO3HAYAIOTh
MOHSITTS OXOPOHM JIOBKULIA Ta 3arajbHi MOHSATTS.

Y tepminosiorii O] BHYTpilIHbOTANy3eBa TOJICEMIsl TPAIUIIETHCS JIMILE B
IIOOJIMHOKUX BHUIIaJIKaX. BHYTPIITHROCHCTEMHA TOICEMIsS TpEICTaBiIeHa y BUOIpIIi
JTBOKOMIIOHEHTHHUMHU TEPMIHOJOTIYHUMU ciioBocoiaydeHHaMu O], siki BXKUBAIOTHCSA
y IBOX 3HA4YCHHSX: carrying capacity:

1) the amount of use a recreation area can sustain without deterioration of its
quality; 2) the maximum number of animals an area can support during a given
period of the year Ta environmental audit (exorociunuii ayoum): 1) an independent
assessment of the current status of a party’s compliance with applicable
environmental requirements; 2) an independent evaluation of a party’s
environmental compliance policies, practices, and controls.

Mixraimy3eBa moxicemisi, MOPiBHSIHO 13 BHYTPIIIHHOTATY3€BO0, G YHKITIOHYE Ha
piBHI pi3HUX TepMiHOJOTiH. [T0SICHIOETRCS TIe TUM, 110 33 TIOJICEMIYHUM TEPMIHOM Y
KOXHIN Tamy3i 3aKkpiluieHe XapakTepHe sl Ii€i ramy3i MOHATTA. MiKramy3eBi
TEPMIHU XapaKTEPU3YIOThCS HE3MIHHUM CEMaHTUYHUM SApoM (iHBapiaHTOM), aje
PI3HOI0 HU3KOI TepudepiitHux cMuciiB. 3adiKCOBAHO BUITAJKH BHKOPUCTAHHS
rpaivHO OJHAKOBHUX TEPMIHIB y KUTbKOX cdepax Hayk. Hampukiazn, Tepmin erosion,
skui pyHKIioHYye y reorpadii 31 3HaueHHsM the wearing away of soil or rock by rain,
wind, sea or rivers or by the action of toxic substances (susimpiosanus 3emni nio
BNAUBOM GIMPY YU 800U), YACTO TPAIUIAETHCS Yy TEKCTaxX 3 OXOpPOHU AOBKULIA. Llei
TepMiH (YHKIIIOHYE 1 B MEIULIUHI: epo3ia: a wearing away or a state of being worn
away, as by friction or pressure.
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Tepmiau O/l pyHKIIOHYIOTH 3 PI3HUMH 3HaYE€HHAMHU B PI3HUX Tay35X, 1110 Ja€
MOXJIMBICTh ~KJIACU(IKYBaTH MDKraiay3eBy IMOJICEMiI0 BIANOBIAHO JO Taiysl
(YHKIIOHYBaHHS:

1)  TepmiHH, MO (YHKIiIOHYHTH B OXOPOHi MOBKiLIA Ta reorpadii.
[MomicemiunicTe Tepmina lagoon, sikuit yHkiioHye B reorpadii i3 3HAYCHHSIM —
shallow body of water, often separated from the see by coral reefs or sandbars, a6o,
3a BU3HAYEHHSM IHIIOIO ClIOBHHKa, — a bay totally or partially enclosed by a spit or
reef running across the entrance (aryHa) ta B OXOpOHi JOBKLLISA 31 3HAYCHHIM — &
man-made or natural pond (or lake) for holding wastewater where sunlight, bacterial
action and oxygen work to purify wastewater, also used for storage wastewater
(3eMJIIHUI  BIJCTIMHUK — TIOBEpXHEBa BOJAOWMA, J€ Jisl COHSYHOTO CBITIA,
OakTepiaibHa Jisl Ta Jis KUCHIO CIIPUSIOTH OUMIICHHIO CTIYHUX BOJI), MPOSIBIISIETHCS B
HAsSIBHOCT1 CIIUTLHOT CEMHU “‘BIJJOKpEMJIEHA BOJIoMMa”.

Tepmin source ynkiionye i3 3HaueHnsM the place where a river starts to flow
(mxepeno (Boau) y reorpadii Ta a substance or object which produces something,
NEePEBaAXHO B 3HAYEHHI 3a600, ¢habpuxa sK Odxcepeno 3aOpyoHeHHs, B OXOPOHI1
JOBKULIIS, 110 00’ € THYIOThCS 3aBJISIKU 1IHTETpalliifHii ceMi “TioyaTok”;

2) Tepminn, mo (QYHKHiOHYIOTH B OXOPOHi MOBKiLIA Ta Oiogorii. J[o
npukiany, Tepmin cell y 6iosorii mo3nauae mass of protoplasm made discrete by an
enveloping plasma membrane (plasmalemma) (xmituna). Y  mocmipKyBaHin
tepminostorii cell osnagae — (in solid waste disposal) holes where waste is dumped,
compacted and covered with layers of dirt on a daily basis (komipkuoTBOpH y MicITi
pO3TalllyBaHHS TBEPAMX BIAXOMAIB, KYJIU CKHAAIOTHCS BIIXOMHU, 110 YIIUTEHIOIOTHCS Ta
NEPEKPUBAIOTHCS IJIACTaMU MOOYTOBOro CMITTs). OTKe, 3HAYEHHS MOJICEMIYHOTO
tepmina Cell moemHyrOThCS Ha OCHOBI IHTETpajibHOI CEMH “TIEBHE TiIO, OTOYCHE
000JIOHKOIO”;

3) TepMminu, mo (GYHKIiOHYIOTHL B OXOpPOHi JoBKiLIA Ta Ximii. Tepmin
degradation B ximii mo3nagae — 1) conversion of an organic compound to one
containing a smaller number of carbon atoms (mepeTBopeHHSI OpPraHiYHOI CITOIYKH
Ha TaKy, 110 MICTHUTh MEHIIy KUIBKICTh aToMiB Byrielro) Ta 2) the decomposition of a
chemical compound into its elements (po3kiraganHs XiMiYHOT CIIOJTYKH Ha €JIEMEHTH),
BxuBaeThest B TOJ] 31 ciioBom air (air degradation) i o3nagae the pollution of the air
(3abpynuenHst moBiTps). IlpoTe Tepmin oxopoHm moBkiLIsI degradation BusiBisie
YITKIIIE IHTErpaliifHy ceMy “NOTipIIeHHsS cTaHy (MOBITPs)” 13 3araJbHOBKHBAHUM
ciioBoM degradation, mo mae 3HadeHHs — the process by which something changes to
a worse condition (Oecpadayis),

4) tepminn, mo GYHKIiOHYIOTH B OXOpOHi MOBKiIs Ta (izumi. [ToxicHi
3Ha4YeHHsI B 000X TEPMIHOJIOTISX Mae TepMiH resistance, mo3nauarouu — in a device,
component, or circuit, the simple opposition to current flow (onip) ta the ability of an
organism not to be affected by something such as a disease, stress factor, process or
treatment abo, kMO 1€ TouHilIe, (AJIs1 POCIUH Ta TBAPUH, 3/IaTHICTh MPOTUCTOATH
HECTIPUATIMBUM E€KOJIOTTYHUM YyMOBaM Ta/a00 ypakKeHHIO XIMIYHUMU PEYOBUHAMU YU
XBOpOO1), € CHUTBHOIO CEMOIO BUCTYIIAE “OMIPHICTD ;

5) Tepminn, mo GyHKIiOHYIOTH B OXOPOHi JOBKiIJIsI Ta MequIuHi. Tepmin
stress B MmenmuHOMY KOHTEKCTi o3Hauae a physical, mental, or emotional factor that
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causes bodily or mental tension, B Toi Yac sSK B OXOpOHI JOBKULISI Mae
yTouHIOBaIbHHI Xapaktep — physical, chemical, or emotional factors that place a
strain on an animal. Plants also experience physiological stress under adverse
environmental conditions (¢i3uunHi, XiMiyHi a00 eMOIiifHI YWHHUKH, W10
HaIMpyXylTh TBapuHYy. POCIMHU TakoX BiA4yBarOTh (i310JIOTIYHI CTPECH B YMOBaXx
HECTIPUSATINBOTO  HABKOJMINHBOTO  cepemoBumia). CHIIBHUMH — ceMaMH €
“muckompopt”, “HampyxkeHa cuTyauis’. Y  JgaHOMy BUIAAKY BiaOynacs
cIieIiamizaiis 3HauCHHS,

6) TepmiHM, MmO (YHKHIOHYIOTH B OXOPOHi MOBKILISA Ta eKOHOMII,
¢inancax yu G6aHkiBebKiil cnpaBi. Tepmin stagnation B eKOHOMIYHOMY KOHTEKCTI
Mae 3HadeHHs a Situation in which there is little or no change in techniques or
income levels. This is contrasted with development (3acmiti, cmaenayis), a B OXOpOHi
noBkiuis — lack of movement in a mass of air or water (BimcyTHicTh pyXy B Maci
MOBITPST YW BOAM. 3acTidi BeJe N0 HAKONWYCHHS 3a0pyJHIOBAIBHUX PEYOBHH.
3acriifHa BoJia BTpaya€ KUCEHb, TOMY IO HEMA€ TypOYIEHTHOCTI JJIsl 3MIITyBaHHS
HOBITPSI 3 BOJIOI0). TakuM 4YMHOM, IHTETpalIMHUMHU ceMaMu € “Opak pyxy, 3MiH”,
“HEPYXOMICTh .

[IpukimamoBa 06a3a  MDKramxy3eBoi  mojiceMii  BigoOpakae  IIUPOKUUN
CeMaHTUYHMIM moTeHian TepMiHiB OJ] 13 CyMDKHMX Ta HECYMDKHHMX Taiy3eu, 1o
NposIBIIAE€ThCA Y GYHKIIOHYBaHHI TepMiHIB y (axoBux Tekcrax OJl. JocmimxeHHs
moJliceMii BaXJIMBE, aJK€ Yy KOXXHOMY BXKHMBAaHHI TEpMIH TNPOXOAUTH MPOIECU
criemianizaiii yu, HaBMaku, reHepaizaiii 3HaueHHS.

TakuM 4MHOM, y BUMAJKY MDKranay3eBOi Mojicemii IJisi pO3yMIHHS 3HAY€HHS
MOJIICEMIYHOTO TepMiHa Ba)KJIMBHUM € BUSABJICHHS y3arajibHEHOI i1HBapiaHTHOT O3HAKH,
gKka alcTparye Ta 30CepeKye yBary TIIbKA Ha KOHKPETHOMY 3HaueHHi. OkpiMm
CEMaHTHYHOTO 3B’S3Ky MDK 3HAUYE€HHSIMHU TEpPMiHA-TIOJNICEMaHTa B PI3HUX TaTy3sX
HayKd, ICHY€ CMHCJIOBHH 3B'I30K MDK TepMiHaMu TIeBHOI chepu Ta
3arajJbHOBXMBAaHUMHU CJIOBaMH, IO MPHU3BOAUTH JO 3araJbHOMOBHOI MOJICEMII.
[IpyunHOI0O BUHHKHEHHS TaKOTO BHJY IIOJICeMii € mpolec TepMIiHOIOori3alii
3arajlbHOBXKMBAaHUX CJIIB a00 “Niepexii CIemialii3oBaHOTO0 TEpMiHAa Ha PIiBEHb
pPO3MOBHOT Jekcukn’’. Bubip 3aranbHOBKUBAHOTO CJIOBA ISl yTBOPEHHS TepMiHa 0e3
CEMaHTUYHOTO TMEPEOCMUCIICHHS 3YMOBIIOETHCSA JIOBAHTAXEHHSIM MOTO CMHCIIOBO1
CTPYKTYpPH JOJAATKOBUMH TEPMIHOJIOTIYHUMHU ceMamu. Tak, y moOyti cioBo Sink
¢dyHKIioHye 13 3HaueHHsM — a large open container, especially in a kitchen, that you
fill with water and use for washing dishes (pakoBuna). IlpoTe B 0XOpOHI JOBKI/LISA
BHACITIJIOK MPOIIECY TEPMIHOJIOTI3allil TEPMiH YTOYHIOETHCS BIIMOBIAHUMH CEMaMHU Ta
o3nauae — (in air pollution) a surface or vegetation receiving pollutants removed
from the atmosphere. It is the final phase in the atmospheric process of source,
transport, transformation, and sink.

Omnwucu 3HaueHb TepMiHa SINK HaBeIeHO 3 CIIOBHUKA €KOJIOTTYHUX TEPMIHIB:

1) a place into which a substance passes to be stored or to be absorbed (micre,
Kyau pedoBuHa 150 mepeMimyeThbes 17151 30epeKeHHsT a00 TOTIMHAHHS );

2) a low-lying piece of land where water collects to form a pond (minsHKH
3eMJT1, pO3TalllOBaH1 HUXKYE, /1€ 30UpaA€ThCA BOJa 1 POPMYETHCS CTABOK.
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Kpim Toro, mpoBeneHuil aHami3 Ja€ MOXIMBICTh MOJUIMTH TMOJICEMIYHI
tepminu O/l 3a TppboMa KpuTepisiMuU:

1) 3a crpykryporo. [Tomicemiuni Tepminn O/l mpencraBieHi sK TepMiHaAMU-
CJIOBaMH, TaK 1 TEPMIHOJOTTYHUMU-CIIOBOCTIONYUYEHHIMU. baraTro3HavyHICTh BJIacTHUBA
B OUIbLIIA  KUIBKOCTI ~ TEpMIHAM-CJIOBaM, IO  MIATBEPUKEHO  KUIBKICHO
nepepaxoBaHUMU  BUIIE TepMiHaMu-mioicemManTamu. Cepeln  TEpPMIHOJIOTTYHUX
CJIOBOCIIOJIYYEHb  BJIACTHBICTh OYTH IMOJICEMIYHUMH BHSBISIOTH IEPEBAKHO
JBOKOMIIOHCHTHI, HANpUKJIaa, Source water, resource recovery, unit effluent Tomro.
Le cBimuuTH Mpo Te, M0 BHACHIOK 30UIBIIEHHS CTPYKTYPH, a OTXKE, 1 CEMaHTHYHOTO
HABAaHTAXKECHHS, TEPMIH BTpada€ 37aTHICTh OYTH MOJICeMIYHUM. [HIUMU clioBamH,
MOJIICEMIYHICTh TEPMIHA € MPOTHIJICKHO MPOIMOPIIIHHOIO 10 HOro MiaHy BUpPAKEHHS:
o Ourbllle KOMIOHEHTIB MICTHTH TC, TO MeHIIE 3HAa4YeHb BOHO Moxke MaTu. lle
MOSICHIOETBCSL TUM, IO ‘“‘30UIBIIEHHS KUTBKOCTI KOMIOHEHTIB CTPYKTYPHOTO CKJIaay
TEPMiHIB MEPEIIKOKAE TMOTIceMli, OCKUIbKUA KOoXeH HOBUM wieH TC KOHKpeTHusye,
YTOYHIOE Ta OOMEXKY€E 3HAUCHHS;

2) 3a KUIBKICTIO 3HAYeHb. Y (aXxOBUX CIOBHHKAX 3yCTPI4Ya€MO TEPMIHH, SIKi
MOXYTh MaTH JBa 1 OUIbIIIE 3HAYCHb. TakUM YHHOM, TIOJICEMIYHI TEPMiHU
NOJUISIOTHCS. HAa JBO3HAYHI, TPU3HAUHI Ta YOTHPU3HAYHI 1 MOXYTh OOCIyroBYyBaTH
Kiabka ramyseit. B TO/] mepeBakatoTh TepMiHU i3 1BOMa 3HadeHHsMu: pollutant — 1)
a substance that causes pollution; 2) noise, smell or another unwanted occurrence
that affects a person’s surroundings unfavourably;

3) 3a YaCTHUHOMOBHHUM BHpPaxKeHHAM. [lomiCeMIUHICTh MOXYTh BHSBISTU
TEPMIHU-IMEHHUKHU, TEPMIHU-IIECTIOBA Ta TEPMIHM-TIPUKMETHHKHA. Ha BimMiHY Bin
3arajibHOJIITepaTypHOI MOBH, B SIKiMl TOJIICEMIYHUMH 37e0LIBIIIOTO € Ji€CIoBa Ta
MPUKMETHUKH, Y TEPMIHOJIOT1] TIEpPeBaKaOTh TEPMIHU-IMEHHUKH, TOMY 110 IMEHHUK
Ma€ HaWBUINY 37aTHICTh HOMIHYBaTH 00’ €KTH, SBHINA OYIb-IKOTO (paxoBoro
JUCKYPCY, U OXOPOHHU JOBKUIISA TEX, B TOH Yac SIK JI€CIIOBAa HOMIHYIOTh IPOIIECH,
akux 3aBxkau MeHime. TOJl He € BUHATKOM, TOMY CTBEPIKYEMO, IO BIACTHBICTH
HaOyBaTH HOBUX 3HAYCHb MAIOTh TEPMIHU-IMCHHUKH, TIPO IO CBIAYAThH BHUIIE3raaHi
IPUKITA]IH.

[IpoTe TpamiIsAsrOTBCA TOOJWHOKI BHUMAIKH ITOJICEMIYHUX TEPMIiHIB-TIECIIB,
Hanpukiaa, to entrap — 1) to catch an animal by means of a trap (cnitimamu
meapumy 3a 0onomozoro nacmku), 2) to catch and retain something (cniimamu i
ympumysamu wocs); to reclaim — 1) to make available for agricultural or
commercial purposes marshy land, a waste site, land which has previously been built
on or used for industry, or land which has never been cultivated (3pooutn
JOCTYITHUMU JUTsI CLUTBCHKOTOCTIOAAPCHKUX UM KOMEPIIMHUX IiJIed OOJIOTUCTI 3eMITi,
cxoBuIa BigxoxiB Tomo); 2) to recover useful materials from waste (perenepyBaru
KOPHUCHI MaTepialiv 3 BIAXO/IB) .

AHami3z TONICEeMIYHMX TEPMIHIB cropuse “diTKimomy (¢IKCyBaHHIO Ta
CTaHJapTU3allll TEPMIHOJIOTTYHOTO (OHAY B JEKCUKOrpapiYHUX BUAAHHSAX 1 yCyBae
HEMOPO3YMIHHS TMiJl 4Yac Y3yCcy TEPMIHOJIOTIYHUX OAMHUIL (axiBusmu’. Takum
yuHOM, aHrioMoBHiM TOJ| mnputamMaHHl TEpMiHU, IO XapaKTEPU3YIOTHCA
BHYTPIIIHbOCUCTEMHOI0, MIKIajdy3eBOK Ta 3arajJbHOMOBHOIO IIOJIICEMIEID, CEPEX
SAKUX OCOOJIMBO YacTO MPOSIBISIETHCA MDKraidy3eBa IMOJICEMIs, M0 MIATBEPIAKEHO
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OaratpMa npukiagamu. Y noiicemii O/l nposBastoTbCS NMpoLiecH TepMIHOJOT13allli,
JeTepMIHOJIOr13a1li, TpaHCTepMIHOJIOT13a1lli, creriani3aiii (3By>KeHHs) 3Ha4eHb, SIKi
HalyacTille peani3yloTbesa yepe3 MeTad)opruuHe Ta METOHIMIYHE MEPEHECEHHS.

CuHOHiIMift y TepMiHoOJIOTii 0XOpOHHU N0BKiNIsSA.CUHOHIMISA, SIKA € OJHIEIO 3
npo0eM YNopsAKYBaHHS TEPMIHOJIOTII, 3ycTpidaeThcsi B TepMmiHonorii Ol gocuthb
4acTo 1 BaXku€ MIJJAETbCS BHOpPMYBaHHIO. CHHOHIMIS 3 SBISIETbCS Y TEKCTaX
BHACHIZOK Oa)kaHHS YPI3HOMAHITHUTH BHKJIAJ Ta YHUKHYTH MOBTOpiB. Bumamkom
OyOIIOBaHHS € TEPMIHU 3 IPSIMUM Ta IHBEPCUBHUM MOPsAKOM ciiB (decay rate — rate
of decay). Inkonu cUHOHIMHM 3 SBIISIIOTBCS 4Yepe3 HeoJorizaiito abo, HaBIaKH,
3aCTapuIiCTh. Y TaKOMYy BHUMAJKy, HOBHH HeKOAUW(DIKOBaAaHUN TEpMIH (PYHKIIOHYE
pPa3oM 3 CHHOHIMIYHUM KOJIU(}IKOBAaHUM.

Sxio B TEepMIHOCHCTEM1 HasBHA CHHOHIMIYHA TMapa, 10 CKJIAJA€ThCA 13
3al03MYEHHA Ta CJIOBa PIAHOI MOBH, NEpeBary Ciil BiJJaBaTd aBTOXTOHHIN
nexkcuyHid oauHunl. [{o6 BuOpaTM 13 Tpynu TEpPMIHIB-CUHOHIMIB HaWOLIbII
BUTIPAB/IaHUH, KOPUCTYEMOCS ITapaMeTpaMu BMOTHBOBAHOCTI.

VY CIoOBHMKY TMOJAaHO TEpPMIH 1 HOro HepeKOMEHJoBaHI CHHOHIMU. Ham
noTpiOHO TMpoaHaNi3yBaTU JICKCUYHE 3HAaYCHHsS (AediHiIi0) 1 BU3HAYUTH, SKUU
TEpPMiH HaWOLIbIIEe BIANOBiIa€ BUMOTaM MPOQECIHHOrO CIUIKYBaHHS, TOOTO SIKUN
OUTbII MOTHUBOBAaHMUU. [[7s1 TEPMIHOJOTIYHOTO BXKHUTKY BIIOMPAIOTh CTUIICTUYHO
HEMapKOBaH1 €JIEeMEHTH CUHOHIMIYHHUX TPYIIL.

VY TepMiHOCHCTEMI OXOpPOHH IOBKULISA BUOKpeMIIFOEMO 148 CHHOHIMIYHUX
paniB. Jlo ogHoro 3 HUX Hajexath cuHoHiMu Pollution Ta contamination. CiioBHuk
nojae Taki medinimii: contamination — the process or act of soiling with bacteria
(mportec abo akT 3a0pyaHeHHs O0akTepismu); pollution — destruction or damage of the
natural environment by by-products of human activities such as chemicals, noise, and
heat (pyitHyBaHHs a0O0 MOIIKOKECHHS HABKOJHMIIHBOIO MPHUPOTHOIO CEPEIOBHIIA
NOOIYHMMHU TPOAYKTaMH JISUIBHOCTI JIIOJWHH, a caM€ XIMIYHUMU PEYOBHUHAMHU,
IIIyMOM YU TEILJIOM).

OOuaBa CHHOHIMU y CBOili MOphEMHINA CTPYKTypi MICTATH cydikc -tion, mo
no3Hadae npoiec adbo miro. Jedinimis Tepmina pollution Hamrosxye Ha po3yMiHHS
3a0pyIHEHHS TUIBKH MOOIYHUMH MPOAYKTAMU MISUIBHOCTI JIFOAWHH, IPYTUil TEpMiH
Mae Ha yBa3l 3a0pyAHEHHs JHIIEe OaKTEpisIMH, SKI MOXYTh OYyTH 1 TPUPOIHOTO
noxomkeHHs. OTke, oOuaBa TEPMIHM MalOTh MPABO HA ICHYBaHHS, MpOTe OuIbIna
nepeBara HajaeThes Tepminy pollution.

Takum ymHOM, MOOYTYIOTH J1Ba TEPMIHM Ha IMO3HAYEHHS 3a0pyIHIOBAIBHOI
pedoBuHHU: contaminant — any physical, chemical, biological, or radiological
substance or matter that has an adverse affect on air, water, or soil (Oymp-sika
¢izuuna, xiMiyHa, OlOJIOTiYHA UM PaJiOAKTUBHA peYOBMHA a00 Marepis, MO0 Mae
IIKIUTMBAN BIUTMB Ha TOBITps, BoAy abo rpyHT) Ta pollutant — generally, any
substance introduced into the environment that adversely affects the usefulness of a
resource (Oynb-sika pEYOBUHA, NPEACTaBIE€HA B OTOYYHOUOMY TMOBITPI, sKa
HECTIPUSATINBO BIUIMBAE HA MOBHOIIHHICTH pecypcy). OOuaBa TEpMIHU MICTATH
cy(ikc -ant, o mo3Hayae peuoBUHY, SKa, B TAaHUX BUIIAJKaX, Ma€ HETaTUBHUN BILJIaB
Ha JOBKULIS, TOOTO PEYOBUHY, L0 3a0pyAHIOE€ JOBKULIA. BilMOBIAHO BHYTPINIHS
dbopma TEpMiHIB IOPIBHIOE IXHHOMY JIEKCUUHOMY 3HAUYEHHIO.
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Cnoco0u mepekJiagy TepMiHIB 0XOpoHM A0BKiuIA. Ilepeknan tepMmiHiB
OXOPOHU JOBKLULIS YKPaiHCHKOIO MOBOIO 3/IIHCHIOETHCS] TAKUMHU CIIOCOOAMH:

1) TepMiHM 3 MDKHapOJHUM  XapakTEpPOM IMEPEKIAAIOThCAd  4Yepe3
TpaHciiTepanito: radiation — padiayis,

2) aHrIIUCHKI TEPMIHU TIEpeAaHO BIAMOBIIHUMH €KBIBAJICHTAMU YKPaiHCHKOIO
MoBoto: Solid waste — meepai sioxoou,;

3) yacTMHa TEpPMIHIB TEPEKIATAEThCA KalbKolO, TOOTO 3a JOMOMOTOIO
YKpaiHChKHX CIIIB 1 BUPA3iB, SIKl JIOCIIBHO BIATBOPIOIOTh TEPMIHU aHTJIIHCHKOT MOBH.
KanpkyBaHHS mepenae CTpYKTypy Oe3 3MiHM KOHCTPYKIIi: anaerobic composting —
anaepobHe KOMNOCMY8AHHSL,

4) SKIIO y CIOBHMKAX HEMa€ MPSMOIO BIANOBIAHUKA AHTIIHCBKOMY TEPMIHY
BUKOPUCTOBYEThCS OINMCOBUU TeEpeKyaj: €CO-Porn — pexnama nesHoi ¢hipmu 6
OXOpOHI 008KINLIA,; earthship — exono2iuHO camodocmamuii Komeodc i3 mamepianie
8MOPUHHOL ymUnizayii.

17. Underline the terms in the article.

Extensive mining and smelting have resulted in soil contamination which poses
risk to human and ecological health. Over 20 000 000 acres of farmland in China
have been contaminated by Sn, Cr, Pb and Zn and other heavy metals, accounting for
almost one fifth of the total arable farmland. Soil quality in some farmland near a
mining site is getting worse and the content of heavy metal has already exceeded the
third level of Environmental quality standard for soil in China. Crops harvested in
these areas had high concentration of heavy metals and their accumulation in living
tissues throughout the food chain brought a further health problem.

18. Translate into English:

Maibke Bci MOBEpXHEBI BOAM YKpaiHM HallekuTh Oacelinam YopHoro i
A30BchkOoro  MopiB.  ['yCTOHaceneHiCcTh,  IIMPOKOMACIITAOHHN  PO3BUTOK
IIPOMMCIIOBOCTI Ta TMOPIBHSHO HU3BKMM PiBEHb IPICHOI BOJAM B IHMX OaceifHax, a
TaKOX JI0 OCTAaHHBOT'O Yacy HEIOCTATHS yBara ypsay 10 3aXUCTy HaBKOJUIITHBOTO
CepelloBHINa, TMPU3BENU J0 3a0pyJHEHHS BOAM MO BCid YKpaiHi B CEpHO3HUX
Maciradax.

OmHUM 13 perioHiB, SIKi CTPAXKAAIOTh Bl CEPHO3HOTO XPOHIYHOTO 3a0pyTHEHHS
npubepexHux Boj, € A3oBcbke mope. Lle Hernmmboke, konuch 0ioNoOriyHO Oararte i
KOMEPIIINHO MPOAYKTUBHE BOJONMHUIIE BHIPOOYyBal0 Ha €001 BaKKi HACTIIKH
MTPOMHCIIOBOTO 3aCMIYCHHS 1 ITIBUIIIEHHS PIBHS COJIOHOCTI 3 Toyatky 1970-x pp.

3 1950-x pp. piBeHb coii B Mopi 3pic Ourbiie HiX Ha 40%. Y cnomydenHi 3i
3pOCTalOYMM PiBHEM 3a0pyJAHEHHS II€ MPHUBEIIO 1O ICTOTHOTO 3HWKCHHS PHOHHX
ynoBiB (Ha 60-90%).
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Unit 2
Water-Supply Engineering

VOCABULARY WORK

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

aquatic [o'kwaetik]
atmosphere ['@tmosfio]
bacterium [beak'tiorrom]

(pl. bac- teria [beaek'tioria])
base [beis]

biological [ baro'lodzik(9)]]
central ['sentr(a)l]

chance [tfa:ns]

characteristic [ keerokto'ristik]
chemical ['kemik(o)l]
civilization [ srv(o)lar'zeif(o)n]
class [kla:s]

component [kom'pounont]
condense [kon'dens]
corrosive [ka'rousiv]

cycle ['satk(a)l]

element ['elomont ]
experiment [1k'sperrmont]
extreme [1k'stri:m]

formula ['fo:mjoulo]

(pl. formulae ['fo:mjuli:])
fundamental [ fando'ment(9)]]
gas [ges]

glacier ['glaesia], ['glersio]
ground [gra und]

history ['hist(o)r1]

human ['hju:mon]

hydrologic [ haidra’lodzik]
metal ['metl]

microscopic [, maikra'skopik]
molecule ['mol1 kju:l]
myriad ['mirrod]

normal ['no:m(o)l]

ocean ['ouf(9)n]

organism ['0:g(o)niz(o)m]
philosophical [ filo'sofik(a)l]
phytoplankton [ fartou'plenkton]
colour ['kals]

physical ['fizik(o)l]
population [ popjou'lerf(a)n]
portion ['po:[(o)n]

process ['prauses]

recreation [ riekrr'erf(o)n]
religious [r1'lid3os]

saturate ['set[o rert]
structure ['straktfs]
temperature ['temp(o)roffo]
transport

1. v [tren'spo:t]

2.n ['trenspo:t]
transportation [ trenspo:'terf(o)n]
typical  ['tipik(9)l]

variety [vo'rariti]

virus ['varras]

zooplankton [ zu:o plenkton]

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

Nouns and noun Verbs and verbal Adjectives
phrases phrases

solvent to contain chemical
substance to cover colourless

supply to determine dense

surface to develop liquid

water taste to exist physical

solid
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Nouns and noun Verbs and verbal Adjectives
phrases phrases
temperature to be composed of tasteless
turbidity to be saturated with
vapour to change
water to condense
[hydrologic]
cycle
water body
water purification
water recycling

3. Match the English and Ukrainian equivalents.

. aquatic life

. agueous solution

. chemical compound

. complex property

. to act as an acid or as an alkaline
. 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

ook, WM

a.BecTH cebe abo SK KUcaoTa, ado K
TyT

b. BoxHa diopa i payHa, rigpoOiOHTH
(opranizmu, 1110 MEUIKAIOTh Y BOJI1)
C. BOJHUI pO3YMH

d. 3aliMaTH oIy

€. BUKOPUCTOBYBATH SIK CEPEIOBHUIIE
(peuoBHHA, B SKiM ICHYE 1I0-HEOY/Ib)
f. 3mificHIOBATH ITPOIIEC

g. nmepeMimarucs B atMmocdepi

h.mpu HOpMaTBHUX YMOBax

I. CKJIaJIHa BJIACTUBICTh

J.iCHyBaTH B TPhOX (DI3UYHMX CTaHAX
k. ximiuHe 3'eqHaHHSA

4. Match the English and Ukrainian equivalents.

1. ground [subsurface] and surface
water

2. salt [saline] and fresh water
3. to be saturated with wa-ter

4. to flourish around major
waterways

water [hydrologic] cycle
water body

water purification [treatment]
water recycling

water supply

10 water surface

©oo~NOo O

a. OyTH HACHYCHHUM BOJIOO0

b. BOJ[HA TTOBEPXHS

C. BoJoO¥Ma; BOOHHI 00'€KT

d. Bomo3abe3mneueHicTh, 3a1ac BOIU,
BOJIOIIOCTAYaHHS, [TIOCTAYaHHs BOJIH,
BOJIOITIO/Ia4a, I101ada BOAM; Bogonposi; pl.
BOJHI peCypcH

e. KPYTrOBOPIT BOJH, BOJIOTO00IT

f. 000poTHE [MOBTOpHE]
BOJIONTOCTAYaHHS

g. OYUIIICHHS BOJH, BOJJOOYHUIIICHHS

h. HIAIPYHTOBI BOAM [IPYHTOBA BOoJIa] 1

[IOBCPXHCBA BOAA
. HpOHBlTaTI/I HaBKOJIO I'OJIOBHUX
BOJIHUX NIISAX1B

j. COJIOHA 1 leCHa BOJa
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READING PRACTICE
5. Read the text. Using a dictionary, translate it in writing.

Text 1. Water. General Information
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 09 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 (H,0O), 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).

The biological characteristics of a water body refer to a variety of living or-
ganisms that can be found in water, including microscopic viruses, bacteria and
protozoans, as well as phytoplankton (microscopic algae), zoo-plankton (tiny water
animals), insects, worms, large plants and fish.

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

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 18" 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

6. 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.

Q. 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 be-
cause of the Earth’s population growth.

6. Answer the following questions:

1. In what physical states does water exist on the Earth?
2. Is water a solvent for all other substances?

3. What do living organisms use aqueous solutions for?
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4. What are the examples of unusual and complex properties of water?

5. What are three classes of water characteristics?

6 What do the physical, chemical and biological characteristics of water
e

7 Is 97% of all water on the Earth salt or fresh water?
8. Ground water is fresh water, isn’t it?
9. Is fresh surface water contained in rivers, lakes and seas?

10. Why is the Earth often called the “blue planet™?
11.  Where has civilization developed historically?
12.  Why do water purification and recycling become increasingly important?

7. Choose the right variant according to the text.
1)  Water consists of the chemical elements ... .
carbon and hydrogen
oxygen and hydrogen
oxygen and nitrogen
carbon oxide and carbon dioxide
About 97% of all water on the Earth s ... .
ground water
salt water
surface water
fresh water
Fresh surface water is found in ... .
oceans, seas, rivers, lakes and swamps
rivers, lakes and marshes
rain, oceans, rivers, lakes, etc.
glaciers and icecaps
Since rivers are the main source of the water we use in our every day
life, the humanity ... .
A.  uses the vast majority of the available fresh water
B.  makes use of all the Earth’s surface water uses only a small part of the
available water supplies
C. 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

200 >200D0>200W>

7.Insert the appropriate word or word combination.

covers, dependent, drinking, essential, factors, makes up, properties, quality,
substance, survive
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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 wuse 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. 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.

8. Insert the appropriate word or word combination.

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

1. A gas and especially a liquid are called a

2. Is a measure of the acidity or alkalinity of a solution, as well
as a measure of the hydrogen ion concentration in water.

3. The describes the cycle by which water is transferred over the Earth.
It is the cycle of processes by which water between the earth’s oceans,
atmosphere, and land, involving as rain and snow, drainage in streams
and rivers, and return to the atmosphere by and transpiration.

4. Because seawater contains large quantities of dissolved , It
must be desalinated for most uses including human consumption.

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

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

9. Translate the words and word combinations in brackets.

Rain is the prime (dorcepeno) of all water. A part of the rain water sinks into the
ground to form (epymmosi eoou); part of it evaporates back into the (ammocgpepa),
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 (pocaunu) and is evaporated in turn
by the (zucm ’s). This (npoyec) is called the "water cycle", or the “hydrologic cycle".
So the (kpyeosopim eoou | sonocoobie) is the (yupkyrayis) of the earth's water, in
which water (BumapoByetncs) from the sea into the atmosphere, where it condenses
and falls as (oow) or (cuie), returning to the sea by rivers or returning to the
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atmosphere by evapotranspiration.

(Esanompancnupayis | cymapue sunaposysannsi) 1S the process by which water
Is transferred from the land to the atmosphere by (sunaposysanns) from the soil and
other (rnosepxni) 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 (soodonposionuii 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 (soodocxosuwe). Water is sent to a treatment plant where it is cleaned and
pumped into our homes, various establishments and (npomucnosi nionpuemcmea). In
rural areas, many people drink (600a 3i ceeponosunu) which is pumped from a natural
underground storage area called an (é00ornocruti wap | so0onocnuti 06piil).

10. 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.  aliquid capable of dissolving another substance

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

d.  asimple nonflowering (merBeTkoBsrit) 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

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

SUMMARIZING

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

=

The title of the text is “...” .
The text 1s devoted to ... .
3. Such problems as ... are touched upon in the text.

N
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The text consists of ... parts.
The first part deals with ... .
The second (third, forth, etc.) part describes ... .
. The main idea of the text is to show ... (to underline ... / to prove ... / to
inform the reader about ...).

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

No ok

12. Read the text.

Text 2. Water-Supply Engineering and Sewage Disposal

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.

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 de- livery of water in demanded quantities and of adequate
quality to water consumers.

So, a water supply system is a complex of engineering structures 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 structures and facilities intended for the
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collection of wastewater, its disposal outside the city limits or industrial enterprises,
its delivery to wastewater treatment plants, as well as its treatment, sanitation and
disinfection before recycling or discharge into a body of water.

13. Answer the following questions.

1. What is engineering?

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

3. What are the main branches of engineering?

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

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

6. What does the work of civil engineers include?

7. What is water-supply engineering?

8. 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?

14. 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.  acomplex 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)
acquisition of water from a variety of natural water sources
treatment of water
design, construction and operation of water supply systems
delivery of water to water consumers

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

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

b. water treatment technology

Qoo
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c. water chemistry, hydrobiology and hydraulics

d. building disciplines

C. 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) water treatment and purification

d.  wastewater collection

e. disposal of wastewater outside the city limits or industrial enterprises, its
delivery to wastewater treatment plants and its treatment

f. sewage sanitation and disinfection

15. Read the following text and speak on every type of municipal water
consumption.

Text 3. Municipal Water Consumption and Its Types

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
quantity and quality of the water de- livered.

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

Water consumption (also called “water requirement / water demand/ water
use”) is the use of water delivered to satisfy particular needs of a community. Water
consumption is characterized by several types (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.

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

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, and hourly basis. On a hot
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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

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

Text 4. Natural Water Sources and Their Use for Water Supply Purposes

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; It must enable water
transmission at the lowest cost;

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

Natural sources of water include:

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

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

Natural sources such as rivers, lakes, impounding reservoirs, etc. are sources of
surface water. Water is withdrawn from them through 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.
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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 — mopyiieHHS €KOJIOTIYHOTO OaTaHCy

FOLLOW-UP ACTIVITIES

17. Talk about Water on the Earth and Water-Supply Engineering:
Significance of water for life.

Water properties and characteristics.

The hydrologic cycle.

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

Natural water sources and their use for water supply purposes.

ok wnrE

TRANSLATION NOTES

I'apMmonizanis TepMminiB Ta ii BuiuB Ha mnepexiaan. I[lpomec rapmonizaiii
CIpsIMOBaHM Ha 3a0e3MeYeHHs] Y3TrO/PKEHOCTI HalllOHAJbHOI 1 MDKHAPOIHOT
TepMiHOJOTiH. [HImIMMU cioBamu, 1e ¢opmMa MDKMOBHOTO BIOPSIKYBAaHHS, a0o0
CIIBCTaBJICHHS TEPMIHOJIOT1] HAI[IOHAJIBHOTO 1 MDKHAPOJIHOTO piBHIB. Pe3ymbraTom
IIOTO TPOIECY Ha PIBHI KUIBKOX MOB € IHTEpHAIlIOHATI3allil TEPMIHOJIOTTYHUX
OJIMHUIIb, SIKA € CKJIAJOBOI0 YACTHHOIO TapMOHi3allii, TOOTO y3rOJKEHHS 3HAYCHBb
OMM3BKUX 32 (HOPMOIO PI3SHOMOBHUX TEPMIHIB 13 BCTAHOBIEHHSM MK HUMH YITKHAX
BIIMIOBITHOCTEH, a Tako)X BHOIp 13 CHHOHIMIB TEPMIHIB 13 IHTEpHAIlIOHATLHUMH
dbopmamu.

OckulbKM MIDKHApOJHA CHIBOpAIlsl B TEXHIYHUX Tally3siX HaOupae oOepTiB,
NPUIIBUIUIEHHS MOTpeOdye 1 poboTa MIOAO TrapMoHi3aiii TepMmiHosorid. Tomy
po3poOKa MPUHLHUIIIB TapMOHI3allli € BaXXJIMBOK YACTUHOI pPOOOTH B paMmKax
MDKHApOAHOT CHiBIpali TepMiHoJIOriB. ["apMoHi3ailis 3/1HCHIOETbCS CHElaliCTaMU
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BIIMOBIAHOT Taly3i, a MNUTaHHSAMH I1HTEpHAlllOHANI3aIli 3alMaeThCsl JIIHTBICT.
["apMoHI3alit0 HEOOXITHO MOYMHATUM Ha PIBHI MOHATH 1 MPOJOBXKYBAaTH Ha PIBHI
TEPMIHIB.

lMapmonizanist gae 3Mory ycyHyTd (a00 3HU3UTH 10 NPUUHSATHOTO PIBHS)
BIJIMIHHOCTI, SIKI CTOCYIOTBCSI PI3HUX MOHSTIMHUX CHUCTEM, 110 OMUCYIOTh OJMH 1 TOU
camMuil 00’€KT cTaHaapTu3aiii. [[apMOHI3YIOTh MOHATTSA HE JIMIIE B paMKaX CHUCTEM
MOHSATh, BUPAXEHUX PI3BHUMH MOBaMH, aje 1 B pamkax oxaHiei moBu. Ilix
rapMOHI3AIIEI0 TEPMIHIB PO3YMIIOTh LIUIECHPAMOBAHY AISUIBHICTD, Y pe3yJbTaTl SIKOi
OJIHE TIOHATTA B PI3HUX MOBaxX MO3HAYAIOTh TEPMIHAMM, 11O BIAOOpaXaroTh OJHI i Ti
caMml O3HaKU MOHATTS a00 MarOTh OJJHAKOBY (hopmy.

VYkpaiHchKil HayIll CiIi/1 3B€pHYTH OCOOJIMBY yBary Ha rapMOHI3a1l1l0 HAYKOBO-
TEXHIYHOI TEPMIHOJIOTIT 3 BIAMOBIAHOIO TEPMIHOJOTIEI0 MDKHAPOAHUX CTaHAAPTIB.
Icaye mnpobiiema B yKpaiHCBKIM TEepMiHOJIOTII, $Ka TOB’s3aHAa 3 BIJICYTHICTIO
OPUJIATHUX YKPATHCBKUX TEPMIHIB, MOTOKEHUX (axiBUAMU Yy TEBHIA ranysl.
["apMoHi3allisi OXOIUIIOE HACTYIHI €Talu:

1) cucteMHe MOPIBHSAHHS HALlIOHATBHUX TEPMIHOJIOT1H 1 TEpPMIHOCUCTEM;

2) nmoOynoBa kiacudikamiifHOi CXeMH TMOHSATh 3 YpaxXyBaHHSAM YyCIX TOHSTH,
BiTOOpaXeHUX y 31CTABJICHUX HAI[IOHAJIbHUX TEPMIHOJIOTISIX;

3) 3roja MO0 BCTAHOBJICHHS OJHO3HAYHOTO PO3YMIHHS 1 BUKOPUCTAaHHS
€KBIBAJICHTHUX HalllOHATBHUX TEPMIHIB,

4) i”TepHaIllOHATi3aIlis, sKa Tepegdadae B3a€EMHE  3allO3MYCHHS 3
HAI[IOHAJIbHUX MOB TEpPMIHIB JUIs 3alOBHEHHS JIaKyH B  HalllOHAJbHUX
TEPMIHOCHCTEMAX.

Croromni B VYKpaiHi cTaHmapTu3allis TEPMIHOJOrII cTaja JAep’KaBHOIO
cnpaBoro. Bin po3B'si3aHHS MOBHUX NMUTaHb, 30KpeMa TEPMIHOJOTIYHUX, SK BIJOMO,
3amexaTh TEMIIM JiepkaBoTBopuMX mporeciB. OcBiTa, Hayka, a 0COOJIHUBO
BUPOOHUIITBO TTOTPEOYIOTh €IMHOT, 3py4YHOI, JJOT1YHOI yKpaiHChKOi TepmiHosorii. Ha
el yac B YkpaiHi po3pooOsieHo moHan 600 mep:kaBHUX cTaHaapTiB. Uepe3 KOXKHI
II’SITh POKIB 1X MEPErIsaAaloTh 1 yTOUHIOIOTD.

Hampuknan, ACTY 2569—94 BcTaHOBIIOE TEPMIHM Ta BU3HAUEHHS TOHSTH
OCHOBHHX TE€PMIHIB y rajy3i BOJOMOCTayaHHs 1 KaHamizaii. TepMiHu, O MICTUTh
CTaHJapT, 0OOB'I3KOBI ISl BUKOPHUCTAHHS B YCIX BHJAaX HOPMATUBHOI JOKyMEHTAIII],
y JOBIAKOBIA Ta HaBUaJbHO-METOJIWYHIN JiTEpaTypl, sKa HAJICKUTh 10 chepu
BOJIOTIOCTAYaHHS W KaHal3allii, 3 TaKoX JJIs1 poOIT 3 cTaHmapTusaiii abo KoM
BUKOPUCTOBYIOTH PE3YJIBTATH LIUX POOIT.

JUis KOXKHOTO TOHSTTS BCTAHOBJIEHO OJMH CTaHJIAPTU30BAHUN TEpPMiH,
3aCTOCYBaHHS ~ TEPMIHIB-CHHOHIMIB  JI0  CTaHJApTHU30BAaHOTO  TEpMiHA  HE
JOITyCKA€EThCA.

HaBeneni Bu3HaueHHsS MOXKHAa B pa3i MOTpeOW 3MIHIOBATH, PO3KPUBAIOYH
3HAYEHHS BUKOPUCTAHWUX TEPMIHIB, YBOASYHM IO HUX MOXIIHI O3HAKH Ta BKA3YyIOUU
00'eKTH, 10 BXOJISITH B 00CAT BU3HAYECHOTI'O ITOHSITTS.

3MiHUM HE MOBUHHI MOPYIIYBATH OOCAT 1 3MICT MOHATH, 3a3HAYEHUX Yy LILOMY
CTaHJapTi. Y CTaHJapTl SIK JAOBIAKOBI HABEJAECHO €KBIBAJICHTH TEPMIHIB HIMEILBKOIO,
aHTIIChKOI0, (PpaHIy3bKOI0, POCIHCHKOIO MOBaMH, B3ST1 3 BIIMOBIIHUX
MDKHApOAHUXCTaHIAPTIB.
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TepMiHONOTIYHUIN CTaHAAPT YKIAAAI0Th 32 TAKUM aJITOPUTMOM:

1) cucremaruzaiiss NOHATH NEBHOI Tally3l HayKH YW TEXHIKM; MOALT iX Ha
KaTeropii (mpeamMeTH, MPoLeCH, IKOCT1, BEJTUYMHU TOII0); PO3MEKYBaHHS POJIOBUX Ta
BUJIOBUX ITOHSATB;

2) BimOupaHHS yCiX TEPMIHIB Taly3i, y3sTOi I cTaHgapTu3auli (TepMiHU
BUOMPAIOTh 31 CIOBHMKIB PI3HUX POKIB BUAAHHS, CTaTeW, MIIPYYHUKIB, NEPIOTUKH,
PYKOIHCIB Ta 1H. JKEpe);

3) moais TEpMiHIB HA TPYIU:

a)By3bKOCHEIllaJIbHI ~ TepMiHM; ©0) MDKramay3eBi, B) 3arajJlbHOHayKOBI
(3araJIbHOTEXHI4H1); CcTaHJIapTH3alli MOBUHHI NIIJIATaTd JHILIE BY3bKOCHELIaIbHI
TEPMIHH);

4) BUOMpaHHA 13 TpyNU TEPMIHIB-CUHOHIMIB HOPMATHUBHOTO TepMmiHa (IHIII
TEPMIHHU MOJAI0Th TAKOXK, ajie 3 MO3HAYKOIO “HEPEKOMEHI0BaHUI");

5) mnigOupaHHs €KBIBAJICHTIB aHMIINCHKOIO, HIMEIbKO, (paHIly3bKOIO,
POCIHCHKOI0 MOBAaMH 3 BIITIOBITHUX MDKHAPOIHUX CTaH/IAPTIB;

6) hopMyITIOBaHHS YKPaiHCHKOIO MOBOIO O3HAUCHHS MTOHATTS;

7) pelieH3yBaHHS CTaHAAPTY (haxiBIIeM Ta MOBO3HABIIEM.

3icTaBiaeHHS TEPMiHIB PI3HMX MOB TIOKa3ye, M0 TMOHATINHI 3HAYCHHS
€KBIBAJICHTIB TEPMiHA Yy PI3HUX MOBaxX HE 3aBXIM MOBHICTIO CyMicHI. ICHYIOTH Taki
TUIIU 3B’S3KIB MDK €KBIBaJIeHTaMU Ha pi3HUX MoBax (bputancekuii cranmapt BS
6723 1mo/0 3icTaBJIeHHS OaraTOMOBHUX 1H()OPMaIIHO-TIOITYKOBUX T€3aypyCiB):

1) moBHA €KBIBAJICHTHICTh: 3HAUCHHS CJIOBA 1 MOr0 €KBIBaJEHTA B IHIIIN MOBI
MPAKTUYHO MOBHICTIO CIIBNAAAI0Th: geology — eeonoeais;

2) HenmoBHAa €KBIBAICHTHICTh: 3HAYEHHS CJIIB HE CHIBMNAJIAI0Th, aje
nepecikaloThes: environment — 1) naskonuwne cepedosuuje, 008K, 2) 0XOpPOHA
HABKOJIUWHBbO2O Cepedosuyd,

3) yacTKOBa €KBIBaJEHTHICTh: 3HAUCHHS OJTHOTO CJIOBA IIUPIIE, HK 3HAYCHHS
inmoro. Croau BigHocuMo Oararo3nauni ciuosa: Cell — kaimuna;

4) exBiBaJEHTHICTh “OAWH 10 0arathox’: 3HAYEHHS OJTHOTO CJIOBA BIAIOBIIA€E
CYKYITHOCTI 3Hau€Hb KiIbKOX ciB: 1) crash; 2) accident — asapis;

5) Oes3ekBiBaJ€HTHI TEpMiHM, $KI TO3HAYAIOTh pealii, IO HE MAalTh
JICKCUYHOTO TI03HAYCHHS B CIOBHHKOBOMY CKJaji iHmoi moBu: Stabilization pond —
CMABOK, 8 AKOMY PO3KIAOAEMbCSA CIMIYHA 800d.

3 1 munmas 2014 B VYkpaiHi BCTynmWB B JIiF0 MEXaHI3M OJHOYACHOI Jii
OyIiBeIbHUX HOPM, pO3pPOOJICHMX HAa OCHOBI HAI[IOHAJIBHUX TEXHOJIOTTIYHUX
Tpaauiliid, Ta OymiBEIbHUX HOPM, TAPMOHI30BAHMX 3 HOPMATHBHHUMH JTOKYMEHTaMU
eBpornelickkoro corw3y (Eurocodes). €ppoxkogu (EN Eurocodes) — KOMILIEKT
€BPOIEHUCHKUX CTAaHAAPTIB ISl TPOSKTYBAHHS KOHCTPYKITIKA OyAiBeNb 1 COPY, SIKAA
po3pobieHuit €BpomneiickkuM KomiTeToM 31 ctanaaprusaiii (CEN) Ha ocHOBI yroau 3
Komiciero eBpomnenchkoi CIiIbHOTH.

B VkpaiHi ocHOBHA yacTHHA €BPOINEUCHKUX CTAHJAPTIB y Taily3i OyIBHUIITBA
Hapasi Opoiiia npolec rapMoHizaiii Ta Oyna BBeaeHa y aito 3 1 munas 2014 p. y
BignoBigHocti 3 JIBH A.1.1-94:2010, 3atBepmkenuM HakazoM MiHperionoyay Neo
523 Big 16.12.2010 p. 3rigHo 3 nocranoBoto KaOinety MinicTpiB Ykpainu Big 23
tpaBHs 2011 poky Ne 547 «IIpo 3aTBepmxenHs [lopsiaky 3actocyBaHHS Oy1IBEIbHUX
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HOpPM, pO3pOOJICHUX HAa OCHOBI HAI[IOHAJIBHUX TEXHOJOTIYHUX TpaJUIId Ta
OyIIBEIbHUX  HOPM, TapMOHI30BAHMX 3  HOPMATHUBHUMH  JTOKyMEHTaMu
€Bporneiicbkoro Coro3y» NpOEKTyBaHHS 3a €BpPOKOJAMHU TMOIIHUPIOETHCS HA HOBE
OyIIBHUIITBO Ta PEKOHCTPYKIiO 00’€kTiB, mo BigHocsaThesa no [, II, 1II ta IV
KaTeropii CKJIaJHOCTI.

Jlns yHidikaii nepexiaay 3 aHMIHChKOT YKPaiHChKOIO Ta POCIHCHKOI0 MOBaMU
PO3pO0IIEHO TEPMIHOJIOTTUHHNA CIOBHUK 15 Iepekiany €BpokoiB aBTopiB ['opaeesa
B.M., Mymanosa B.®., Ilepensmytepa A.B. 2013 poky BuaaHHs.

[Ipu npomy aBTOpH, O0a3yrOUHCh Ha Cy4YacHIM YKpaiHCBbKIA TEXHIUHIH
TEPMIHOJIOT1i, BpaXOBYBaJIM yCTaJICH] POCIACHKI Ta aHIIIIChKI TEPMIHU 1 HAMArajauch
HAOJIM3UTH HAI[lOHAJIBHY TEPMIHOJIOTIIO 10 3aX1AHOI, YHUKAIOUM 3aiiBUX HEOJIOT13MiB.
VY cynepeunuBHX BHUIIaKax aBTOPH BiJaBalid TiepeBary TepMiHaMm, sIKi MICTITBCS Y
CJIOBHUKY HAyKOBOI TE€PMIHOJIOT1i, MATOTOBIEHOMY Tij eriforo Komirery HayKoBOi
tepMmiHoJorii HarionanbHoi akagemii Hayk YKpaiHM Ta 3aTBEpIKEHOMY /10 JIPYKY
BUeHOIO pajoto [HctutyTy MmoBo3HaBcTBa iM. O.0.IToTte6H1 HAH Vkpainu.

[Ipu mepeknaai TeKCTiB €BPOKOJIB BUHHMKAIOTH TPYAHOIIl 3 MOHATIHHUM
3MICTOM BEJIMKOi KUIBKOCTI CJIIB, TOMY IO II€ IMOB'I3aHO 3 BIIMIHHOCTSIMU B
CBITOCHPUMHSTTI, ICHYIOYMMH B PI3HUX KpaiHax. B skocTi mnpukiamy MoOxHa
MPUBECTH CJIOBO «construction», sike B pO3yMiHHI €BpPOIEHIlS BigoOpaykae mpolec
OyniBHunTBa. Jlms  ykpaiHCBKOTO  IHXKEHEpa  aHAJOTIYHO  3BYYUTh  CJIOBO
«KOHCTPYKIi», 10 O3HAauYae Aeskuid BupiO (KosoHa, Oanka, TUIMTA TOIIO), SKE Y
€BPOIEHILIA MMO3HAYAETHCS CIOBOM «structure». B ykpaiHchbKkoMy cepefoBHIII CIOBO
«CTPYKTYpa» B 3BUYHOMY PO3YMIHHI O3HAYa€ JESIKy CUCTEMY OpraHizaiii (CTpyKTypa
CYCHIUTBCTBA, MIKPOCTPYKTYpa METAITy TOIIIO).

MoxeMo CTBep/KyBaTH, WI0 TEPMiH «construction» Ta HOro MOXiJgHI
TEPMIHOCITOTYUYCHHsI BUKJIMKAIOTh TIEBHI TPYAHOIII MpU Nepeknami. Tak, mpoMikHE
BUJAHHS TOTO X CaMOro CIOBHUKY €BpokoniB, Texx 2013 poky, ¢ikcye Tepmin
«construction works» sik «OyAiBeNIbHI CIIOPYIN», a TIEpIle BUIAHHS MepeKIIaiac Moro
K «OyIiBeNIbHI pOOOTH».

BinpizuseTbes mepekiag B TEXHIYHOMY CJIOBHHKY 1 €BpOKOJaX TEPMIHIB 3
anpom «heaty. Hampukian, TepMiHH, IO MICTATh TOHITTS menao (TETJIOBHUH)
MepPEeKIIaIalOThCs aHTINHChKOI0 K «heat», Tak 1 «thermal», ame 1g pi3HHIS HE €
MPUHIIMIIOBOIO ISl PO3YMIHHS caMoro TEpMiHy. A OCh TE€PMIH «OMATIOBaIbHUN
npuiagy B 3aralbHOMY TEXHIYHOMY CJIOBHUKY TMepekianaeTecs sk «heating
appliance», mpoTe B €BpOMENCHKOMY CTaHIAPTI BKUBAEThCA «heat emittery.

HaBenemo 1HII1 OpHUKIaAN TEPMIHOCIOIYYEHb :

o «heat distribution system» - configuration of interconnected components
for the dispersal of heat between the heat supply system and the heat emission system
or any attached system;

o «heat emission system» - configuration of interconnected components
for the dispersal of heat to a heated space;

. «heat supply system» - configuration of interconnected
components/appliances for the supply of heat to the heat distribution system.

ToOTto MoxHa 3po3ymitu, mo «heat supply system» BiANOBIZa€e TEPMIHY
«MaricTpalibHa TerjoBa Mepexa», «heat distribution system» — «wicueBa
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(po3noainbua) TEmiaoBa Mepexay, a «heat emission system» e «BHYTPIIIHI CUCTEMHU
TEIUIOCTIOKUBaHHA OyniBi». Ciif 3a3HAYUTH, YTO CJIOBO «System») B KOHTEKCTI
TEIUIONOBCTaYaHHS MEPEKIATAETHCS K «KMEPExkKay.

TpyOomnpoBoau cucTeM OMajeHHS Ta Tapsdoro BOJONOCTAYaHHS BCEPEIUHI
OyaiBial BITYM3HSHI (axiBLl 3a3BMYail HA3MBAIOTh «BHYTPILIHI PO3MOAUIBYI
TpyOonpoBoan», B JepxkaBHux OyniBenbHux Hopmax Ykpainu JIBH B.2.5-67:2013
BXKHUBAETHCSI TEPMIH «TPYyOOMpPOBOAM BHYTPIIIHBOTO TEIUIOMOCTAYaHHSI» O SKHX
MOJKHA BiIHECTH 1 CTOSAKH 1 MiABINHI TpyOOompoBoaAM A0 MpuialiiB. Sk eBponeichbKuit
aHaJIOr CTOSIKIB Ta MIABIIHUX TpPyOONPOBOIIB MOXKHA TMPUBECTH TepMiH «house
service connection — pipeline leading from main pipeline to one consumer
installation» (Tpy0OomnpoBia, 1o Beae Bix pO3MOALILYOrO TPYOOIPOBOAY 0 OAHIET
CTMOKMBYOT YCTAHOBKH), CJIIOBO «[ISEr» — CTOSIK B HOPMAaTHBAaX, 110 aHATI3yBaJIlCh HE
3yCTpIY4a€eThCs, BOYEBUIb BOHO € OLIbII MOOYTOBUMM, po3MoBHUM. B €Bpokoai EN
12828:2003 TtpyOompoBonM Ha3uBawThes «pipework», a B EN 13941 : 2009
«pipeliney, BiporiaHO mepImii BapiaHT OUTbII MPUAHSATHUNA KOJIM MAOThCS HA yBasi
TpyOM BHYTPIIIHIX CHUCTEM TEIUIONOCTAYaHHSA, a JIPYTUd — 30BHINIHIX Ta TUX IO
NPUETHYIOTh CUCTEMH CITOKMBAYIB JIO 30BHIITHIX TEIIOBUX MEPEXK.

3a3HavyeHl po30DLKHOCTI B MEpEeKIal MOpPYIIYIOTh Mpodiemy yHidikaii
TEPMIHIB, 1[0 BUHUKAE B PE3yJIbTaTi TOrO, 110 MEpeKiiagayi, Mpamodd HaJ OJTHUM
JOKYMEHTOM, MOKYTh 3alpONOHYBaTH pI3HI BapiaHTH BiJMOBIIHUKIB JJI1 MEBHUX
TepMiHiB. Taka cuTyalis 3 IepekiiajioM TepMiHIB y cdepl OyIiBHUIITBA BHUMAarae
BUJIUTUTH aKTyaJIbHI TIpo0JjieMH, a came yHidiKallilo TEPMIHIB, X YIOPSIKYBaHHS Ta
CTaHJapTU3ALLIIO.

Takum 4yMHOM, HEOOXIIHICTh BUHMKHEHHS TE€PMIHOJIOIIYHOTO CJIOBHUKY IS
nepekyaaiB €BpPOKOAIB € OOrPYHTOBAHHOIO Ta PEJIEBAaHTHOIO. B HbOMY mepeBaKHO
IpeACTaBICHI TI TEPMiHHM, SIKI BUKJIUKAIHM TPYIHOIII MPH TIEpEeKIaii.

18. Translate into English.

Jlxepena BojorocTtadyaHHs OyBarOTh 3aKpUTOTro (IMiJ3€MHI) W BIAKPUTOTO
(moBepxHesi) tuny. IloBepxHEB1 BOAM MICTATH MIHEpaIbHI PSUYOBHUHHM, 1 3a0pydHEHI
€KCKPEMEHTaMH TBapWH, IECTHUIIUAAMH, BOJOPOCTAMH 1 IHIIUMH OPTaHIYHUMU

3a0pyTHEHHSIMH.
Jlo TOBEpXHEBUX JDKEped BOJONOCTAYaHHS BIIHOCATH PIYKH, 03€pa,
BOJOCXOBHINA, Mops. Jlo mim3eMHUX — apTe3iaHChbKi BOAM, JDKEpena, KITHodi.

[TopiBHIOIOYM OCHOBHI TOKa3HHMKHU SKOCTI BOAM MPHUPOIHUX JKEPENT 3 OCHOBHUMHU
BHUMOTaMH JI0 SIKOCTI BOJH, MOKHA 3POOWTH BHCHOBOK, IO JISi BOJOIOCTAYaHHS
HACEJICHUX MiCI[b HAMOUIBII MiAXOAIINM JHKEPEIOM BOJIONOCTAYaHHS € TiA3eMHI.
Jlns BojgomnocTadaHHS OUTBIIIOCTI BEIMKHX MICT JOBOJHUTHCS KOPHUCTYBATHCS BOJAMH
MTOBEPXHEBHX JIXKEPEI.

IlutHa Boja — BoJa, B sIKiii OAKTEP1OJIOT1YHI, OPraHOJCNTUYHI TMOKA3HUKUA Ta
MMOKAa3HUKU TOKCHYHUX XIMIYHHUX PEYOBHH IepeOyBalOTh B MEKaxX HOPM ITUTHOIO
BojonoctayadHss. (OCHOBHA BHMOra JIO0 BJIACTUBOCTEH BOJW — BIJICYTHICTH
HEIPUEMHOTO 3aIaxy, CMaKy, KOJIbopy.

CBITOBI MOCTa4YaHHS MUTHOI BOJAU CKOPOUYYBAJIUCh MPOTATOM KUJTbKOX OCTaHHIX
JNECATHIIITh, TOA1 SIK TMOIMT HAa BOJAY IIBHJKO 3POCTA€E, 30KPEMa, 3aBJSIKH 3POCTAHHIO
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CBITOBOTO HACEJIEHHA Ta MpoLeciB ypOaHizamii. 3rifHO 3 AaHUMH BcecBITHBOTO
€KOHOMIYHOTO (opymMy, HAMOUIBII BIPOTITHO KPU3010, SIKUH HaM JOBEIETHCS
3iTKHYTHCS yepe3 10-15 pokiB, € AedIIUT YUCTUX BOJ, 10 CIPUYUHUTH MPOOIEMHU 3
BUPOOHUILITBOM X1 Ta eHeprii. HOBI T€XHOMOrIT Ta IHTENEKTyallbHI CHCTEMH MOXYTh
JOTIOMOT'TH 3al00IrTH KPU31, a TAKOXK 0OMEXyBaTH BUTPATH BOJU.

38



Unit 3

Water Supply Systems

VOCABULARY WORK

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

activity [ek'trvot]

adequate ['@dikwat]
adsorption [ad'so:pf(9)n]
aeration [ea'rerf(o)n]
coagulation [kau agja'lerf(a)n]
collection [ka'lek[(a)n]
combination [ kombr'neif(a)n]
complex ['kompleks]
component [kam'paunant]
conservation [ konsa'verf(o)n]
convert [kon'vs:t]

definition [ defr'nif(a)n]
disinfection [ disin‘'fekf(a)n]
distance ['dist(a)ns]
distillation [ distr'lerf(a)n]
distribution [ distri'bju:f(a)n]
economy [1'konomi]
equivalent [r'kwrv(a)lont]
factor ['feekta]

filtration [fil'trexf(a)n]
flocculation [ flokja'ler f(a)n]
flotation [flou'terf(a)n]
geographic [dz1o'greefik]
hydraulic [har'dro: k]
hydrologic [ haidro'lnd3ik]
industrial [1n'dastriol]

method ['mefad]

modern ['mod(a)n]

natural ['naff(o)r(9)l]

neutralize ['nju:tr(a)laiz]
operate ['ap(a)rert]

0SMOSIS [0z'Moausis]

pressure ['prefs]

process ['prauses]

provision [pra'viz(a)n]

pump [pamp]

realize ['riolaiz]

region ['ri:dz(o)n]

reservoir ['rezovwa:]
resource [rr'so:s]

reverse [ri'vs:s]
sedimentation [sedimen'terf(o)n]
serious ['s1orros]

standard ['steendad]

structure ['strakyfo]

system ['sistom]

tank [tenk]

term [t3:m]

transmission [trenz'mif{(o)n],
transport

1. v [treen'spo:t]

2. N ['trenspo:t]
transportation [ treenspo:'terf(o)n]
underground

1. adv [ anda'graund]

2. n, adj ['Andograund]
variety [va'raroti]

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

Nouns and noun Verbs and verbal Adjectives
phrases phrases
abundance to accomplish elaborate
appurtenance to be aimed at engineered
arrangement to be intended for palatable
delivery to be situated pure
distribution pipe to carry out purified




Nouns and noun
phrases

Verbs and verbal
phrases

Adjectives

maintenance
occurrence
pipeline

to deliver
to include
to increase

sufficient
suitable
satisfactory

plumbing
fixtures
pollutant
purpose
quality
guantity
water purification
plant water
resources
water storage
water storage
facility water

treated
wholesome

3. Match the English and Ukrainian equivalents.
1. adequate quantity a. ajcopOIris aKTHBOBAHUM
2. adequate supply BYTULIAM
3. carbon adsorption b. BHyTpiIIHI 03epa ab0 piuKu
4. complex of activities C. BUKOPDHCTOBYBaTH B  CBOIX
5. complex of engineering iHTEepecax
structures d. mocTaTHs KiJbKIiCTB
6. deferrization and fluoridation €. JoCTaTHiH 3amac
7. engineering task f. umxeHepHa 3amaua
8. firefighting equipment g. KOMIUIEKC HHXCHEPHUX

9. industrial enterprise
10.inland lakes or rivers
11.natural water source
12.populated locality
13.reverse 0SmMosis
14.so0il moisture

15.to take advantage of
16.undesirable impurity
17.water softening

LT 0 53T

CIIopynl
HACEJICHUH IMYHKT

HeOakaHa JIOMIITKa
3HE3aTI3HEeHHA 1 PTOpyBaHHS
(Bon)

3BOPOTHIN OCMOC

TPYHTOBA BOJIOTA

. IPUPOJIHE JHKEPETO BOAU

MPOMHUCIIOBE TIATPUEMCTBO
MPOTUBOMOKEKHE 030pOEHHS
CYKYTHICTh 3aX0/IiB

IIOM’ SIKILIEHHS BOIHU
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READING PRACTICE
4. Read the text. Using a dictionary, translate it in writing.

Text 1. Water Supply Systems

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

WATER SUPPLY

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

A's

A

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

Y

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

to a community)
N S

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

- _/

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

= 3ar1ac BOIM

* BOJ03a0€3IeUEeHHS

= BOAOIIOCTaYaHHA

* BOJIOIIOJA4a, I10a4ya BOIU

= BOJIOIPOBIJ

= BOJIHI PECYPCH.

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 cities. Even early people realized this need and took
advantage of natural water sources.

In some regions water is available in unlimited quantities and converting it to
use is not a difficult problem. This 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.
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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.
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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.

Q. 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?

Q. 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)  Anadequate 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
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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 ... .

ooOw>

undesirable impurities and pollutants

coagulation, sedimentation, filtration and disinfection

a significant mismatch between water supply and water demand
leaks and pipeline breaks

4. Match 1-9 to a-i to form complete sentences.

1. Water supply ...

2. A water supply system,
or water supply network, ...
3. Water acquisition ...

4, Water treatment ...

5. Conventionalwater
treatment processes ...

6. Water transmission ...
7. Water storage ...

8. A water distribution
system ...

9. Water sources ...

a. ... include coagulation and flocculation,
sedimentation and flotation, filtration, disinfection, as
well as some additional treatment methods.

b. ... include underground and surface sources, as
well as water accumulation and conservation.

C. ... is a complex of activities intended for the
provision of various consumers with water.

d. ...1is a complex of engineering structures aimed at
providing water supply for various water uses.

e. ... is an elaborate network of pumps, pipelines,

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

f. ... is collection of water from a variety of natural
water sources.

g. ... is 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.

I. ... is transportation of water over long distances.
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5. Insert the appropriate word.

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 to the source
through . Industry likewise replaces water diverted to its use. Hence the cycle
iIs completed but it is of prime importance that the supply be protected against
pollution, for if it fouls no one can predict how may be the results.

6. Insert the appropriate word.

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

to anarea of . 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: a source

of supply which may be a lake, stream, spring, or ; a for

storing water for use during periods when demand is greater than the daily flow of
water; conveying the water from the source of supply to the community is
accomplished by means of a pipeline a ; removing impurities from the
water to make it suitable for use requires a ; a of pipes is used for
delivering the water throughout the various streets of the community.

7. 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
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C. a part 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

8. 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
9. Skim over the text.
Text 2. 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

,------------\
M e

’
4
\

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
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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:

The layout of water mains is greatly dependent on local conditions and
topography.

Water mains can be divided into three classes:

1. a trunk main is the main supply line between the treatment plant and
service reservoirs or water towers;

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

3. service mains are the pipes along each street to which individual
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 re- used for landscaping,
irrigation or industrial use.

Sewerage (also called a sewerage system, a sewage system, a sewer system, a
collecting system, drainage, sanitary piping) is intended for the provision of
drainage (sewage disposal) by sewers.

A sewerage network (also called a sewer network or a drainage 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.

6. Answer the following questions.
1. What is the general scheme of water supply?
2. What sources do water supply systems get water from?
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3 In most cases, water is treated and disinfected, isn’t it?

4 How is water distributed to the water consumers?

5. Is a water main a main line in a water supply system?

6 What are the basic elements of a typical distribution system?

7 What classes can water mains be divided into?

8 Where is wastewater typically discharged into?

Q. 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?

7. Read the following text and speak on the main components and facilities
of water supply systems.

Text 3. 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. areservoir for storing the water for use during periods when de- mand is
greater than the daily consumption of water;

4. anunderground 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 under- ground)
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.
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All these water supply system components are integrated into water
infrastructure - the stock of basic water facilities and capital equipment needed for
the functioning of a country or area.

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

» Wwater 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;

o water conduits, aqueducts, and water mains [water-supply networks]
serving for water delivery to the consumers;

o 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 Kkills 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.

8. Read the following text and characterize domestic, public and industrial
water supply.
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Text 4. 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: domestic water supply;
public water supply; 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 de- livered
by a city water supply organization (utility), or people supply their own water,
usually from a well. So, water delivered to homes is called “public-supplied / public-
service” and water supplied by people themselves is called “self-supplied”.

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 18t 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, petro-chemical, 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 water-courses in urban
centres. The use of watercourses for waste dispersal degrades the quality of the water
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and may reduce its usefulness for other purposes. This is especially true if the
industrial wastes are toxic.

TRANSLATION NOTES

Buau texniunoro mepexjany. B 3anexxnocti Big gopm (crioco0iB) 0OpoOKu
BUXIJHOTO TEKCTY MepeKIaaueM BUAUIAIOTHCS PI3HI BUAM TEXHIYHOTO MEpPEeKIIaay:

o MOBHUM MUCHMOBUI nepekiaa (OCHOBHA opMa TEXHIYHOTO NEPEKIIay);

o pedepaTUBHUN nIEepeKnan;

° aHOTAIIMHUN TIEpeKIa;

o YCHUM TeXHIYHUU nepekiiaa (MoTpioHO, HAPUKIIaI, AJIsT HaBYaHHS
BUKOPUCTAHHS IHO3EMHOT'0 00JIa/IHAHHS HA BEJIMKOMY MIPOMUCIOBOMY
HiATPUEMCTBI).

IloBHUIT mepekJiag HAyKOBOTO TEKCTY 3MIMCHIOIOTH 3a TaKUMH CTallaMH:
YUTAHHS BCHOTO TEKCTY 3 METOI YCBIIOMJICHHS 3MICTY; TIOJIUJT TEKCTY Ha 3aBEpIICHI
3a 3MICTOM YacCTHHH, iX MEpEeKJIaJl; CTUIICTUYHE peaaryBaHHs MOBHOTO TEKCTY (CITia
0o(OPMHUTH TEKCT BIAMOBIIHO 10 HOPM JITEPATypHOi MOBH, YCYHYTH IOBTOPH; YCi
TEPMIHM 1 HA3BM MarOTh OyTH OJHO3HAYHUMH; SIKIIO JYMKY MO>XHA BHCIIOBUTH
KUIbKOMa croco0amu, mepeBary ClIiji BiIJaTH CTHCIOMY, SKIIO IHIIOMOBHE CJIOBO
MO>KHa 0€3 IIKOU JJI 3MICTY 3aMIHUTH YKPATHCHKUM, TO BapTO 1€ 3pOOUTH).

PedepaTiBHuii mepékiuaa (summary translation) — pisHoBuz nepekaaay,
opu sIK OMy BiIOYBa€TbCSd CTUCHEHHS OCHOBHOTO 3MICTYy BHUXIIHOIO TEKCTY Ha
OJIH1M MOBI1 3aco0aMu 1HIIIO].

3 OJIHOTO 00Ky, pedepatuBHuit nepeKya SBJISIE co0o10
dbopmy pedepyBaHHS Ta 3MICTOBHY PEIYKIIIIO TEKCTY. 3 1HIIOTO OOKY, BiH IIiJIIajae
i O3HAYCHHS MEepeKIaay SK nepeaadi iHpopmarrli, sKka MICTUTBCS Y JISTKOMY TBOPI,
3aco0aMu 1HIIOT MOBH.

BiamoBigHo 10 meprioro 3 BHU3HAYEHb TEPMIHY «pedepaTHBHUM MepexIas
ICHYIOTh HACTYTIHI OCHOBHI €TaIy MO0 MiJATOTOBKHU:

o BUJIJICHHS KJIIOUOBHX (DparMeHTiB;

o noBHe abo0 YacTkoBe mnepedpasyBaHHS YACTUHU BUJIUICHUX KIIFOYOBHX
¢dbparMeHris;

o y3araJIbHEHHs] 3MICTOBHUX YacTHH TEKCTy, IO pedepyerbes, Ta iX
TPAHCIYKIIiSI HA MOBI1 MEepeKIIay;

o NepeKas OTPUMAHOTO PsAy TPAHCAYKTIB (KIHIIEBOTO TEKCTY) MPH yMOBI

BBCJICHHS Y KIHIICBHM TEKCT MEPEXiTHUX CICMEHTIB.
3rifHO 3 JAPYrMM BHU3HAYECHHSM TEPMIHY «pedepaTuBHHUIA TepeKiia
po6oTa HaJl HUM BiOYBAETHCS 32 TAKOK CXEMOJO:

o JOKJIaJJHE BUBUYCHHSI OpUT1HATY;

o BUKJIAJ] 3MICTY OpWriHajdy 3a BJAaCHUM IUJJAHOM, SKWUH TOBHUHEH
BijjoOpakaTw:

o poOJIeMaTUKY TEKCTY;

o OCHOBHI ITUTAHHS TBOPY;

o1


https://uk.wikipedia.org/wiki/%D0%9F%D0%B8%D1%81%D1%8C%D0%BC%D0%BE%D0%B2%D0%B8%D0%B9_%D0%BF%D0%B5%D1%80%D0%B5%D0%BA%D0%BB%D0%B0%D0%B4
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%BE%D1%82%D0%B0%D1%86%D1%96%D1%8F
https://uk.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D0%BA%D0%BB%D0%B0%D0%B4
https://uk.wikipedia.org/wiki/%D0%A2%D0%B5%D0%BA%D1%81%D1%82
https://uk.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B2%D0%B0
https://uk.wikipedia.org/wiki/%D0%A0%D0%B5%D1%84%D0%B5%D1%80%D1%83%D0%B2%D0%B0%D0%BD%D0%BD%D1%8F

. aKLIEHTH, SIKl, 3 TOYKH 30pYy acHipaHTa, 3aciIyroBYIOTb Ha OCOOJIUBY
yBarys;

o dbopMyOBaHHS BUCHOBKIB, MOKJIUBE BUCIOBJICHHS OIIHKHU.

Cnig BIIMITHTH, IO XO4ya B aHoOTaulii Ta pedepaTi € MEBHI CHUIbHI PUCU
(ockiTpkM OOMIBa IIl BUJAM TBOPIB HaJekaTh JO HAYKOBUX MeETa TEKCTIB), aje
TOJIOBHOIO BIIMIHHICTIO MK HUMH € T€, IO NPHU pePepaTuBHOMY MepeKIIal OCHOBHI
MIKpPOTEMHU MOBUHHI OyTH HE JMIIE BU3HAYEHUMH, K B aHOTALIMHOMY NEpeKIai,
ase 1 MOBUHHI PO3KPUBATUCS OUIBII OOMIMPHO. SIKIIO B OpPUTIHAII € MalIOHKH,
KpECJEeHHs, TO MOTPIOHO BUOPATH HAWOLIBII BaXIIMBI 1 MOSACHUTH 1X IPU MEPEKIIaIL.

AHoTaniiinmii mepexsaa (annotation) - 1e BUJ TEXHIYHOTO NEPEKIIany, SIKU
NOJISATA€E B CKJIaJaHH1 aHOTaLlli OPUTiHAY Ha 1HIIA MOBI.

AHoOTaIlis — 116 KOPOTKa, CTUCIIA XapaKTEPUCTUKA 3MICTY Ta TEepeTiKk OCHOBHHUX
NUTaHb KHUTH, CTATTi, pyKomucy Tomo. OTXe, aHOTaIlis MOBHHHA JaTH YUTAdy
YSBJICHHS TTPO XapakTep, ii OyJ0By Ta MpU3HAYCHHS OPHUTiHATY.

st Toro, mo0 3po0UTH aHOTaLIMHUKN Mepekiaa, MOTpPiIOHO MPOYUTATH KHUTY
abo CTaTTIO, CKJIACTU IUIaH, MOTIM C(HOPMYITIOBATH OCHOBHI MOJIOKEHHS, 3POOUTH
nepeiik OCHOBHUX mHTaHb. CTWJIh aHOTAIIHHOTO TMEpeKiaay KHUTH abo CTaTTi
BIIPI3HSIETBCA BUTBHUM TIEPEKIIAJOM, TOJIOBHE JaTH KOPOTKY XapaKTEPUCTHKY
OpUTIHAIY.

[Ipu cknagaHHi aHOTAIll HA JIPYKOBaHI TBOPH HEOOXIAHO JOTPUMYBATHCH
NIEBHUX BUMOT:

* aHOTAaIlli TOBUHHI OyTH CKJajeHi Tak, 00 iX 3MICT OyB JOCTYIHHM s
3aCBOEHHS TIPU YHMTAHHI 1 BOJHOYAC BITOOpaKaTH HAWOUIBII BaKJIMBI MOMEHTH
nepIoKepena.

* AmnHoTanii TOBHMHHI OyTHM HAayKOBO TpPaMOTHI, HE€ MAaTH OIIHKH SIKOCTI
nepIIopKeperna 1 He Bioopaxkatu cy0'eKTUBHHUX TOTJISIIB aBTOPA.

* AnoTaIrii moBuHHI OyTH HAINMCaH1 JJAKOHIYHOIO, TOYHOIO 1 BOJIHOYAC MPOCTOIO
MOBOIO, HE BXKMBAIOYN CKIIAIHUX CUHTAKCUYHUX KOHCTPYKITIH.

ITpu cknmagaHHi aHOTaIiit HEOOX1THO BPaXOBYBATH:

* aHOTaIlllsl TOBHWHHAa pO3KPHBATH, a HE IOBTOPIOBAaTH CBOIMU CIIOBaMHU
3aroJIOBOK Jpkepena iHdopmariii;

* OOcAar aHoTalii 3aJIeKUTh BiJi 3HAYUMOCTI aHOTOBAHOTO MaTepiaily, HOro
0COOMBOCTEH 1 TPU3HAYCHHS.

JIJist cTpyKTypH aHOTAIlil XapaKTepHi CKIIA0B1 YaCTHHH.

1. BctynHa yacTUHA BKIIIOYAE:

- Ha3BY CTaTTI;

- IPI3BHIIE Ta IM'S aBTOpa Ha YKPaiHCHKINA MOBI;

- Ha3By CTAaTTi, MPI3BHIIE Ta IM'SS HA MOB1 OpHTIHATY;

- Ha3BY JXypHally a00 KHWUTH, BUAABHUIITBO HA MOBI OpUTIHATY;

- PIK, MICSIIb, YUCIIO, HOMEP MEPIOTUIHOTO BHIAHHS;

- KUTbKICTh CTOPIHOK.

2. OnucoBa 4YacTWHA, fKa CKIAJAETBCS 3 TEPENTIKy OCHOBHHX ITOJOKCHb
OpUTIHAIY 1 AY’KE€ CTUCILY XapaKTEPUCTUKY MaTepiay.

3. 3akimoyHa YacTWHA, SKa MIJCYMOBYE BHKIJIAJl aBTOpa TEPIIOKEpena,
HABOJIATHCS OCWJIAHHS Ha 010110rpadito Ta KUIbKICTh MATIOHKIB.
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9. Do summary translation of the text.

Bigain BogomocTayaHHS Ta BOJOBIABENCHHS € CIEliali30BaHUM IMiIPO3ALIOM
npoektHoro iHctutyty JII T'MTIPOITPOM 1 BuUKOHYE BCi pO3IUIM, MOB’sA3aHi 3
BOJIOTIOCTAYaHHSIM Ta BOJOBIJBEJACHHSIM y CKJIaJl KOMIUIEKCHUX IMPOEKTHUX POOIT,
110 BUKOHYIOTHCSI IHCTUTYTOM.

OCHOBHI HamnpsMK{ ASUTBHOCTI BIAAUTY — 1€ MPOEKTYBaHHS BHYTPIIIHIX 1
30BHINIHIX MEPEXK 1 CIOPYJ BOJAOMOCTAYaHHS Ta BOJOBIABEACHHS ISl TPOMUCIOBUX
MIAIPUEMCTB i 00’ €KTIB HMBUIBHOTO MPU3HAYEHHS.

daxiBIll BIAAULY pO3p00JIAIOTh IPOEKTHY JOKYMEHTAIIIIO:

Boaonocrauanus:

o CUCTEM OOOpPOTHOrO BOJIONOCTAYaHHS MIANPUEMCTB, OO €KTIB 1
YCTaHOBOK;

o YCTAaHOBOK IMITOTOBKHU BOJIM;

o CUCTEM aBTOMATHYHOI'O TaCiHHS MOXKEXK;

o 30BHIIIHIX MEpeX 1 CHOpYyA  BOJOMOCTAYaHHS  MPOMHUCIOBHX
MalJaHYMKIB 1 MICBKUX TEPUTOPIH;

o BHYTPIIIHIX ~ MEPEX  XOJOJHOTO 1 Trapsyoro  BOJOMOCTaYaHHS

BUPOOHUYUX I1I€XIB, MOOYTOBUX Ta aAMIHICTPATUBHUX IPUMIIIEHb, >XUTIOBUX W
IPOMAJICHKUX OY/T1BEIIb.

BopoBinBenenns:

o CHUCTEM OYHIICHHS BUPOOHUYNX CTOKIB METATyprifHHUX MIAMPUEMCTB;

o BO03a0IpHUX Ta APEHAKHUX CUCTEM 1 CIIOPY/I;

o YCTAaHOBOK 3HEBOJHEHHS INUIAMIB 31 CTIYHHUX BOJ METaNypridiHUX
BUPOOHUIITB;

o 30BHIITHIX MEpEeX 1 CHOpyJ KaHasizallii IMpOMHCIOBUX MalIaHUYMKIB 1
MICBKUX TEPUTOPIH;

° aIMIHICTPATUBHUX MPUMIIIEHb, )KUTIOBUX 1 IPOMAJICBKUX OY/I1BEIb.

10. Annotate the article.

Y 3Banopixoki HaceneHHS XOPTUIBKOTO pPaoOHYy OTPUMAlO BOJY MICIHA
JikBinanii aBapii Ha Bojgokanaii. [1Ipo 1e moBimomuu 3MI.

«ABapito Ha BOAOBOJI B XOPTHUIKOMY palOHI TOBHICTIO JIIKBIIyBaJIH.
Hacenenns nporo paifoHy 3HOBY 3 BOJI0I0. BojonocTauanHs BiIHOBUIIM BUOpPA MICTsS
00iny, mpaBja, e KibKa TOJUH CIOCTepiraiucs MmeBHi mpodiemu. MicuieBl KuUTedl,
AKi TipoBesid 0e3 BOAM OJIM3BKO MIBTOPU J100M, MO0 MepecTpaxyBaTHCs, TPAKTUIHO
JIOCTPOKOBO YBIMKHYJIM KpaHH, 1100 3amacTucsi Bojor. Yepes 1ie y BUCOTKAaX BOJA
JeSKAI 4ac He JOXOJIMJIa 10 BEPXHIX MOBEPXiB», — HAETHCS B TIOBIIOMIICHHI.

KoMyHanpHUKH 3aleBHSIOTH, IO O MPOPUBY TPyOW mpu3Bena aedopmarris
IPYHTY, TPOTE€ MEp MicTa 3asgBUB, IO I¢ NpH OYAIBHHUITBI BOJOKAHAIY OYIIH
JIOTIYIICH] CEpHO3HI TEeXHOJOTIUHI MOPYIIEHHS, iX BHUSIBWUIN, KOJH PEMOHTYBAIU
TpyOy.

Haragaemo, 12 ciynsy 3amopikiki dYepe3 apapir0 Ha BOAOBOIlI 0e3
BoJloNIOCTaYaHHs 3anumuiuca O0iau3bko 100 Tuc. xuteniB XOPTUIBKOTO paloHy
MicTa.
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11. Translate into English.

1. BoponocrauanHs — 1ie 3a0e3neueHHs BOJOK0 PI3HMX BOJOCIOKMBAYIB
(HacenmeHMX MYHKTIB, BHPOOHWUYMX MIANMPUEMCTB Ta IHIIMX OO'€KTIB) st
3aJI0BOJICHHSI TOCIIOJIaPChKO-TTUTHUX, TEXHOJIOTTYHUX 1 IPOTUIIOKEKHUX TOTPED.

2.  Kowmmiekc  imKEHEpHHX  CIOPYH, 10 BUKOHYIOTH  3aBIaHHS
BOJIONIOCTAYaHHSI, HA3UBAIOTh CHCTEMOIO BOJIOTIOCTa4YaHHs a00 BOJOIPOBOIOM.
3. [lenTpanizoBana cucTteMa BOJONOCTa4aHHS HACEJIEHOro IyHKTY abo

MIPOMHUCIIOBOTO MIANPUEMCTBA MOBUHHA 3a0e3MedyBaTH MPUHOM BOJHU 3 JKEpesa B
HEOOXIMHIA KUIBKOCTI, 1i OYHINEHHS, SKIIO0 II€¢ HEOOXiAHO, Tepeaady o
00CIIyTOBYBaHOTO 00'€KTA 1 MMOJja4y CIOXKUBAYY 1] HEOOX1THUM HAOPOM (THCKOM).

4. Boga ©Ha BupoOHMYI mnOTpeOM Moxke 3abupaTtucs 3 MICBKOTO
BOJIONIPOBOJY (MMTHA BOJIA), 3 MOBEPXHEBUX a00 MIA3EMHHUX JHKepes (TeXHIUHA BOJA).
JUist miANpUEMCTB, 110 BUMAararoTh BEJIMKOI KUIBKOCTI BOJIM, BJIAIITOBYIOTH BJAcCHI
BOJIOITPOBO/IH.
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Unit 4

Conventional Water Treatment

VOCABULARY WORK

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

analysis [o'nalosis]

(pl. analyses [o'n&losi:s])
analyze ['en(o)laiz]

atmospheric [ e&tmos'ferik]
bacteriologically [bak tioria'lodsik(a)l1]
chlorine ['klo:ri:n]

climatic [klar'meetik]

colloidal [ka'lord(9)l1]
composition [ kompa'zif(o)n]
concentration [ kons(o)n'trerf(o)n]
crystal ['krist(9)l]

cyanobacteria [sa1 @noubak 't1orio]
detergent [d1't3:d3(o)nt]

geology [dz1'olodzi]

hepatitis [ hepo'tartis]

identify [ar'dentifai]

industry ['indostri]

inorganic [ 1mo:'gaenik]

ion ['aton]

irrigation [ 1r1'gerf(o)n]

landscape ['leen(d)skeip]
manganese [ mango'ni:z]
mechanical [m1'kenik(o)l]
mercury ['m3:kjuri]

methyl ['me6(o)l]

microbial [mar'kroubioal]

microbiological [ maikrou baio'lodzik(9)l]
microorganism [ maikrou'os:g(o)niz(s)m]
nature ['nertfo]

nitrate ['nartrert]

objective [ob'dzektiv]

organic [0:'gaenik]

original [o'ridz(o)n(9)1]

meter [pa'remito]

period ['proriod]

pesticide ['pestisaid]
physicochemical [ fizikou kemik(o)1]
product ['prodakt]

progress ['prougres]

protection [pra'tek[(o)n]

radiological [ rerdrou'lodzik(o)l]
radium ['rerdiom]

safe [seif]

special ['spef(9)l]

suspension [sa'spenf(o)n]
technological [ tekno'lodzik(a)1]
tendency ['tendonsi]

topography [to'pogrofi]

toxic ['toksik]

typically ['tipik(9)l1]

universal [ ju:nr'vs:s(9)l]

uranium [jua'rerniom]|

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

Nouns and noun phrases Verbs Adjectives

alga (pl. algae) to deteriorate organic palatable potable
bacterium (pl. bacteria) to determine pursuspended

compound to dissolve undesirable

detergent to take into account crystal clear

dimension disease-causing
environment dissolved

fertilizer

foreign

matter
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Nouns and noun phrases Ve

rbs Adjectives

fungus (pl. fungi)
impurity
microorganism
water

solution

solvent
suspension
untreated

water virus
waste effluents

3. Match the English and Ukraini

an equivalents.

1. aquatic health a. (HayKOBO-TEXHIUYHUH mporpec
2. composition of natural water b. cmauna nutHA BOIA
resources C. IPUPOAHUU
3. health of the community d. romoBHa mera
4. human activities €. IISUIBHICTH JIFOJUHA
5. natural landscape features f. mpupoaHi 0COOIMBOCTI MICIIEBOCTI
6. naturally occurring g. cmopynaa (HampUKIam MiAIPUEMCTBA)
7. of natural and manmade origin 3 MPUIIETJIMMU CIOPY/aMH Ta JUISTHKOO
8. palatable potable water h. 3m0poB’st HaceaCHHS
9. particular purpose I. KOHKpeTHa MeTa
10. premises J. HaAYKOBI POXPaxXyHKH
11. primary objective K. BigOip mpoO Boau Ta aHamiz i
12. scientific measurements XIMIYHOTO CKJIaay
13. technological progress |.  mpupoaHe ab0 MITyYHE MOXOMKEHHS
14. water sampling and analysis M. caHiTapHU# CTaH BOAOWMU
N. CKJIaJ MPUPOIHUX BOJHUX PECYPCiB
4. Match the English and Ukrainian equivalents.
1. (undesirable) foreign matter | a. croponHs (HebakaHa) peuOBUHA
[impurity / material] b. B po3umHi
2. coarse suspension C. 3BakeHi (TBep/i) YaCTKH
3. colloidal state d. 3BaxeHi
4. cyanobacteria (bluegreen algae) €. TpyboaucmepcHa CyCIeH3is
5. dissolved organic matter f. xomoimHwit craH
6. dissolved solids g. ZIpiOHI YaCTUHKH, 11O HE OCITAI0Th
7. fine non-settling particles h. He MicTUTh, HE Mae
8. insolution I. po3YMHEHa OpraHiyHa PeYOBHHA
9. insuspension J. 3arajgpbHa KUIBKICTh OpTraHiYHUX 1
10. suspended solids [particles] HEOPTraHIYHHUK CIIOJYK, IO MICTATBCS Yy
11. to be free from/ of BOJ1 200 CTIYHMX BOJAX
K. 1mianoOakTtepii
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READING PRACTICE
5. Read the text. Using a dictionary, translate it in writing.

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

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

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

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

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

e Mmicroorganisms (microscopic organisms, esp. a bacterium, virus, or
fungus);

» phytoplankton (plankton consisting of microscopic plants) / zoo-plankton
(plankton consisting of small animals and the immature stages of larger animals).

Another classification of pollutant foreign matter can be made into:

« non-living water contaminants;

« 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.

“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 is good/ pure”, or “this water is 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.
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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

6. 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.

3)  There are no parameters of water quality.

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

5) Inits purest form, water is simply H20; that is, two atoms of hydrogen
attached to one molecule of oxygen.

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

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

8)  Manganese, chlorine, copper, lead and mercury are examples of physical
water impurities.

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

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

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

12) Palatable drinking water must not contain toxic or harmful
microorganisms, chemicals or substances.
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13) Drinking water must always be purer than water for industrial purposes.

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

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

8.  What is the primary objective of water treatment?

9.  What is palatable potable water?

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

8. 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. amixture

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)
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neutralization
concentration
consumption
removal
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

200w >

LANGUAGE FOCUS

9. Insert the appropriate word or word combination:

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

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

carry wastes from homes, offices, and industries into water.
Nearly all cities have waste treatment plants that remove some of the most
from sewage. But even most of the treated sewage contains material that harms water.

10.Translate the words and word combinations in brackets.

Water is called the "universal (poszuunnux)"™ 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
(3aneaxcums 6i0) the type and (xomyemmpayis) of impurities found in the water as
well as on its intended use*.

Although the (axicms) of water is affected by natural conditions, the word
“pollution” usually implies human activity as the source of (3abpyonenns). Water
pollution is caused primarily by the drainage of contaminated waters into (nosepxwi
600u) Or (epynmosi 600u).

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

*intended Use — BUKOPUCTOBYBATH 3a MPU3HAUCHHSIM
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11.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

12. Choose the correct word.
1.  coagulation / coagulants / to coagulate
is clumping together of very fine particles into larger

particles using chemicals ( ) that neutralize the electrical charges of the fine
particles and destabilize the particles. During , different chemical
additives cause particles and thus to settle.

2. flocculation / flocculants / to flocculate
Is the process in which small particles clump together through
gentle stirring.
3. filtration / filters / to filtrate
IS the process in which particulate matter in water is removed by
passage through porous media. through beds of fine sand or through
crushed anthracite coal can trap the suspended matter.
4. disinfection / disinfectants / to disinfect
Is the the process designed to kill most microorganisms in 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.
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13. Match the water quality targets with their definitions:

water quality target definition
1.conductivity a) particles that are larger than 2
microns found in the water column
2.dissolved oxygen (DO) b) the concentration of oxygen
dissolved in water, expressed in mg/I
3.pH c)amount of oxygen that would be

consumed if all the organics in one liter
of water were oxidized by bacteria
4.color of water d)measure of water clarity how much
the material suspended in water
decreases the passage of light through
the water

5.turbidity e) amount of oxygen which is needed
for the oxidation of all organic
substances in water in mg/I

6.total suspended solids (TSS) f) the most common microbiological
contaminants of natural waters, live in
the digestive tracks of warm-blooded
animals, including humans, and are
excreted in the feces

7.chemical oxygen demand (COD) |g) determined by the measurement of
optical density on a spectrophotometer
of various wavelengths of the passing

light

8.biochemical oxygen demand h) a major light-absorbing substance,

(BOD) responsible for much of the color in
water bodies

9.fecal coliform bacteria 1) a measure of the ability of water to
pass an electrical current

10.dissolved organics J) a measure of the molar concentration

of hydrogen ions in the water

SUMMARIZING

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

The title of the text is “...” .

The text is devoted to ... .

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

The text consists of ... parts.

The first part deals with ... .

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

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

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

READING PRACTICE
15. Skim over the text.

Text 2. 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:

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

o 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. 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.

« Rapid mixing serves to disperse the coagulants evenly throughout the water
and to ensure a complete chemical reaction.

o Slow mixing (also called flocculation) is longer gentle agitation for
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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.

16. Answer the following questions.
1. What are the most important conventional water treatment processes?
2. What is pretreatment (preliminary treatment)?
3. What is used to remove debris during pretreatment? How is this process
called?
4. What is the purpose of presedimentation?
5. Where is sedimentation accomplished in water treatment plants?
6.  Why is presedimentation used as a preliminary to other treatment
methods?
7. What may be added to control the growth of algae during pretreatment?
8. What is coagulation? What is the purpose of this method?
Q. 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?

17. Read the following text and speak on every stage of water treatment.

Text 3. 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:

 rectangular with horizontal flow;

« circular with radial flow;

» 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
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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:

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

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

 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

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.

18. Choose the correct word:

Intended, particularly strong, resultant kiquor, synthetic filter media, relatively
high rate, high flow-through of air, forced, blowers, variable organic loads,
roughing filters, conventional, high hydraulic loading
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Ou1bTp monepeAHbOro (rpydoro) ounineHHs are npusHavyenui to treat gy:xe
BHCOKe Of 3MiHHe HaBaHTa;KeHHsI MO opraHiyauM pedyoBuHaMm, typically
industrial, to allow them to be treated by conventional secondary treatment processes.
They are typically tall, circular filters with open cunTeTHYHe @QiabTpyIOUe
3aBaHTaxeHHs to which sewage is applied at a mocuTh Bucoka mBHAKiICTBL. The
design of the filters allows Bucoke rigpaBiaiune HaBanTa:xkenHs and a
inTeHcuBHUIT moTok moBiTpsi. On larger installations, air iIs mogaersest through the
media using moBiTpoxyBky. The pizuna, mo Buiina is usually within the normal
range for rpapuuifinmx treatment processes.

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

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

20. Describe the processes using the following words.

Preliminary treatment: transported via, the sewer system, to be sent through
a bar screen, to include, to be used to, to remove large solid objects, wastewater flow,
to enter the grit tank, to settle to a bottom.

Primary treatment: second step, physical separation of solids and greases
from the wastewater, to flow into settling tank, oil and grease float to the top.

21.Make up the dialogue “Water treatment in Zaporizhzhia”.

TRANSLATION NOTES

Ilepexnan AHTJIOMOBHMX 0araToKOMIOHEHTHHUX TepMiHiB
BOJIOTIOCTAYAHHSA i BOJOBi/IBe/IeHHSI YKPaiHCbKOK MOBOI0. HaiGinbmii TpyaHOII
Ipu TEpeKyIai BUKIMKAE caMe rpyrnma 0araTOKOMIOHEHTHUX TepMiHIB. TpymaHomIi
MOB'I3aHI 3 TUM, IO CKJIAJ0Bl YAaCTHHHU CIIOBOCTIONYYEHHS 1 3B'I30K MDK HUMU
MOXYTh OyTH pi3HUMH. SIK CKIIAQJOB1 €JIEMEHTH CJIOBOCIIOJIYYCHHS TEPMIHU MOXYTh
BITHOCUTHUCS 10 aOCOJIIOTHO Pi3HUX chep HAyKH 1 TeXHIKH a0o OyTH MpeacTaBieHI
PI3HUMH YaCTHHAMU MOBH.

baraTokOMImOHEHTHI TEPMIHU CKJIAIal0ThCcsi 3 OCHOBHOTO KommnoHeHTy (OK),
omHoro abo JekiIbKOX JiBMX Bu3HaueHb (JIB), 1 omHoro abo mekiTbKoX
npuiiMeHHUKOBUX BU3HadeHb ([IB), ki yTOUHIOIOTH 1 MOAU(DIKYIOTh 3MICT TEPMIHY.
JInst  aHTMNACHKUX ~ 0araTOKOMIIOHEHTHUX  TEPMiHIB 13  THIOBUM  JIIBHM
PO3TOPTaHHSIM XapaKTEpHI 3aJeKHI KOMIIOHEHTH, SKI PO3TalllOBYIOTHCS 3JIiBa BiJ
OCHOBHOTO KOMITIOHEHTA, TUTSt YKPaTHCHKHX 0araTOKOMIOHEHTHUX
TEpMiHIB,HAaBMaKu, BJacTuBe IMpaBe po3ropranHs. Llei daxrt ciing 000B’SI3KOBO
BpPaxoBYBAaTH ITiJ1 Yac Mepeksiaay 6araToOKOMIOHEHTHUX TEPMIHIB.

VY 3araibHOMY BUNaJKy CTPYKTYypHa CXeMa TePMIHOJIOT1YHOI TPy MOXe OyTH
MpPE/ICTaBlICHa B HACTYITHOMY BHTJISIII:

JIOn«—JIO2-JIO1<—0OK

67



Hanpuknaz: constant amplitude fatigue limit - epanuys emomu ons nocmiiinoi
amnaimyou. OCTaHHIA KOMIIOHEHT, limit, € OCHOBHUM KOMIIOHEHTOM, 3 SIKOTO
MOYMHAEThCA nepeknal. Jlam nepexknanaerbcs HaMOMMKUMid 10 HHOTO KOMIIOHEHT.
ToOTo, MU mepeknagaeMo OAraTOKOMIOHEHTHI TEPMIHHM, TOJOBHUM YHWHOM, 3JiBa
MIPaBOPYHY.

TakuM 4MHOM, MepeKsIacTi 0araTOKOMIIOHCHTHHUM TEPMiH, IO CKIAJTAETHCS 3
YOTUPBHOX, I’ SITH 1 OUTbIIIE KOMIIOHEHTIB, O3HAYAE:

1)  BCTaHOBUTH  MDKKOMIIOHCHTHI  3B’S3KH B  TEPMIHOJIOTIYHOMY
CJIOBOCIIOJIYYEHH];

2)  BUSBUTH TOJIOBHHH KOMITOHEHT — SIIPO TEPMiHA-CIIOBOCIIOIYYCHHS Ta
IIEPEKIIaCTU UOTOo;

3)  mepekiacTH yci BUOKpEMJICHI B MeKax 0araTOKOMIIOHEHTHOI'O TepMiHa
0a30Bi TEpMiHM, IO 3HAXOAATHCA 3 OCHOBHUM KOMITIOHCHTOM Y BiJHOIICHHSIX
CEMaHTUYHOI 3B’SA3aHOCTI, CIIUPAIOYUCh HA KOHTEKCT Ta BPaXOBYIOUM OCOOJUBOCTI
TEPMIHOJIOT1i BIAMOBIAHOT OY/1IBEJIbHOT HAYKU;

4)  BUKOHATH  BJIACHE  TMepekiax  0araTOKOMIIOHEHTHOTO  TepMiHa
(Haifuacriie mepekiaa BiAOYBAae€TbCS CIpaBa-HaNIIBO, MOYMHAIOYM 3 TOJOBHOIO
KOMITOHCHTA, Y3TOJDKYIOUHM MK COOO0 IOIEPEeJHhO BHKOHAHI MEpeKiIagn 0a30BHX
OJIMHUIIB;

5)  mepeBipUTH MPABWIBHICTH BHKOHAHOTO TIEPEKIAAy 3a JIOTOMOTO0
CJIOBHHUKIB, JOBIAKOBOI JITepaTypu YW TOLIYKOBUX cHUCTeM I[HTepHEeTy, abu
BIICBHUTHUCH, 10 Yy (paxoBOMYy OYIIBEILHOMY CEpPEIOBHUII TaKHil TEPMIH IMCHO
ICHYE.

Haii6inpm ckimagHuMu JUIs Mepekiaay € 0araTOKOMIOHEHTHI TEPMIHOJIOT1UHI
aTpuOyTHBHI cloBocnoiaydeHHss. OCHOBHUMH Crioco0aMu iX mepekiaay € OMUCOBHUI
nepeKsaj, MepeKiaa 3a JOIMOMOIO0 BHKOPHUCTAHHS POJIOBOrO BiJIMiHKA IMEHHHKA,
OpUiioM  KaJdbKyBaHHS, TpaHCKpHOYBaHHS,  TpaHCIITEepalis, TNepekian 3
BUKOPHUCTAHHAM PI3HUX MPUHAMEHHHUKIB.

[Tpu anami3i pakTUYHOTO MaTepialy MU BU3HAYMIIM HACTYIHI BUIU MEPEKIATy
0araTOKOMIOHEHTHUX TEPMIHIB YKPaiHCHKOI MOBOIO:

OnucoBuii mepekJiajg TEPEBAXHO  3aCTOCOBYETHCS MPU  MEpeKiIaii
BY3bKOCTICI[IAJIbHUX OyAIBENIbHUX TEepMiHIB. BiH  103Boiisie mepenaTH 3HAYCHHS
TEPMiHY JOCUTH TOYHO, XOUa 1 YCKIAIHIOE CHHTAKCUYHY CTPYKTYPY MEPEKIaIeHOTO
TEKCTy 1 00TshKye MoBy. Hampukman: SCreening — ynoBitoBaHHs (3a0pyTHCHB)
ciTyactuMu (pibTpamMu ab0 pEIINTKaMH;, OYHUINCHHS CTIYHHUX BOJ BiJl MEXaHIYHHUX
BKJTIOUEHB [JTOMIIIOK] 3 BAKOPUCTAHHSIM CKPHHIB [PEIIiTOK .

AHAJIOTOBHIi mepekJaa. AHAJOTOBUI TepeKiIaJl 3aCHOBAHWM Ha TPUHIIUII
migdbopy aHamory, TOOTO TakKOTO YKpalHCBKOTO BHpa3y, SKHUH € aJeKBaTHUM
aHTIIIACHKOMY 3a 3HAYEHHSM, ajie TIOBHICTIO a00 YaCTKOBO BIAPI3HAETHCSA BiJ HHOTO
obpasnictio. Hampukiman,

o forced convection air heater - kanopudgpep,

o turn-key- type project — o06'exkm Oydisnuymea, w0 30a€mvcCs «NOO
KII0UY.

Tpauncdopmanii. Tpanchopmaiii  3aCTOCOBYIOTbCSI  MpU  THEpEKIIai
TEPMIHOJIOT1] Y TOMY BUNAJKY, KOJIM Y BUXITHOMY TEKCT1 3yCTPIU4alOThCA TEPMIHH,
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[0 MAlOTh IHIIY CTPYKTYpHO-(QYHKIIIOHAJbHY BIOPSAKOBAHICTh Yy (paxoBiii MOBI
nepekiany. Cepell rpaMaTHYHHUX TPaHcopMaliii MU BUOKPEMUIIN:

a) 3aMiHa YaCTHH MOBH:

o one pipe heating system — oonompybna cucmema onanenns,

0) JnomaBaHHS PI3HUX NOPUNMEHHUKIB B TMOEAHAHHI 3 MEPECTAHOBKOIO
KOMITOHEHTIB B MOBI IIEpEKJIay 1 3MIHOIO BIAMIHKOBUX ()OPM IMEHHHUKY:

o daily pondage basin — 6acetin 00606020 pecynosanns;

B) OIIYUIEHHS CJIIB, Y TOMY YHUCIi, IPUAMEHHHUKIB:

o decentralized sewerage system — deyenmpanizosana xananizayis,

') aHTOHIMIYHUHN TIepeKIIa:

o clear overflow weir  — nezamonnenuii [0ockonanuii] 600031us.

Cepen JexkcmuyHux TpaHchopmamii npu nepexiaal 0araTOKOMIIOHEHTHUX
TEPMiHIB BUKOPUCTOBYIOThCSA HACTYIHI:

a) KOHKpeTHU3allis:

I nspection work card — xapma mexnonociunoco oensdy. B 1npomy TepmiHi
cioBocniory4enss Inspection work (Inspection — 02ns0) 3By»KyeThCs Ta 3BOAMTHCS 10
3HAYCHHS «TCXHOJIOTTYHUHN OTJISIIY.

o activated sludge process — ouuwenns axmueHum Mmyaom;

0) reHeparizaris:

o continuous shift construction — yirodo6osa poboma.

B 1upoMy TepmiHi «mo3MiHHa poOOTa» B MOBI OpHUTIHATY 3aMIHIOETHCS
«Ii101000BOIO» B MOBI  TEpeKIany, a «OymiBHHMITBO» (construction)
TeHEPATI3YETHCA «POOOTOION.

KanbkyBannsa.  JlocuTh  MOMIMpPEHUM  TEPEKIaJallbKUM  MPUAOMOM
OyniBeIbHUX TEPMIHIB € KaJbKyBaHHS. lle mpwuifom, KOIu CKIa0BI YaCTHHHU CJIOBA
NEPEKIAIal0ThCS BIAMOBIAHUMU €JI€MEHTaMU MOBHU TIEpEKIIady.

KanbkyBaHHST MOXHa 3aCTOCOBYBAaTH TUIBKM TOJI, KOJW YTBOPEHHH TaKUM
YUHOM TIEepPEeKJIaHAN BIAMOBIIHUK HE TOPYITyE HOPMH BXXKMBaHHS 1 CIIOJIY4yBaHOCTI
CIIB B YKpaiHChKiH MoBi. KanbkyBaHHS HE 3aBXIU OyBa€ 3BHYAMHOI MEXaHIYHOIO
OTICPAITIEI0 3 METOIO MEPEHEeCEHHs BUXITHOT popMH Y MOBY Tiepekiany. Hampukma:

o surface source nosepxmnese daicepeno

o surface water nosepxuesi 6oou.

22. Translate the themes of Master’s theses into English.

1. Araii3z poOOTH BOJOIPOBIAHOT MEPEXK]I B yMOBAX 3MiHU BOJIO po300Opy

2. OOrpyHTyBaHHS BHOOPY TEXHOJOTIi MPOKIANaHHA TPYOOTPOBOAIB MpH
PEKOHCTPYKIIiT MEPEK.

3. BmockoHaneHHST CHUCTEM OOOPOTHOTO BOJONOCTaYaHHS JICOMEPEepOOHOTO
MiITPHEMCTRBA.

4. Po3poOka BHYTPINIHBOI CHCTEMH BOJOIIOCTAYaHHS IS CIIOXUBAYiB 3
MIIBUILIEHUMH BUMOTaMH O SIKOCT1 BOJIH.

5. Anani3 e(exkTUBHOCTI pOOOTH BOJOOUYHUCHHUX CHOPYA OOOPOTHOIO IUKIY
€JIEKTPOIHOTO BUPOOHUIITBA.

69



6. AHami3 po3moAlUTy BY3JIOBUX HANoOpiB 3 YpaxXyBaHHAM CTPYKTYpPHO-
TE€XHOJIOT1YHUX (PAKTOPIB.

7. Anaini3 eeKTUBHOCTI BUKOPUCTAHHSI HACOCHOT'O OOJIa{HAHHS.

8. [lokpamenns po6oru HOC-1 M. 3anopiaoxs.

9. Po3zpoOka cucTtemMu  BOJOBIABEIEHHS  HACEJIEHOT0  MYHKTY B
JIHIIponeTpoBChKii 00J1acTi.

10. Anani3z po60TH BOJONPOBIIHOT MEPEX1 B aBapiiiHUX YMOBaX.

11. AHani3 HaAIHHOCTI pOOOTH CTaHIIIT MEXaHIYHOT OUMCTKU MUTHOI BOJIH.

12. Po3pobka cucteMu BOAONOCTaYaHHS MicTa B 3anopi3bKiil 00JacTI.

13. BanockoHasieHHs: poOOTH BOAOIPOBIAHOT OYMCHOT CTAHIII.

14. TlokpallieHHs CTaHY BOJHUX 00’ €KTIB B 30H1 PO3MIIIEHHS BIIUBY MOJITOHY
IPOMUCIIOBUX BIAXOIIB M. 3aIOPIAKKSI.

15. BoockoHalieHHs pOoOOTH CHCTEM IMOJayl Ta PO3MOAULY BOAM B CHUCTEMI
BOJIONIOCTAYaHHS.

16. JlocmiJuKeHHsI TigpaBIIYHUX PEKUMIB  BOJOMPOBUIHUX MEpPEXK 3
ypaxyBaHHSIM XapaKTEepPHUX JOOOBUX MEPIOIiB.

17. O6rpyHTYBaHHS AOLUIBHOCTI 30HYBaHHS BOJOMPOBIIHOT MEPEXKI.

18. AHami3 BIUIMBY SKOCTI pIYKOBOI BOJM HAa PECYpPCOCIIOXHBAHHS Ta
€HEeProCIIOKUBAHHS OYUCHUX CIIOPY/I.

19. OcobmuBocTi BOJOMOCTa4aHHS Ta BOJOBiABeneHHS 3arnopizbkoi AEC.
[TpoexT peKOHCTPYKIIii CTaHIIIl HEUTpaTi3allii 3 yTHIi3ali€ro ocaay CTIYHUX BOJI.

23. Task: Translate into English.

1. CrnemianbHi METOAM 3aCTOCOBYIOTH JIJIs TIOJIIIICHHS SKUX-HEOYb
OKpPEeMHMX BJIACTUBOCTEH BOAM, HANPUKIAJI. 3M'SKITyBaHHS BOJIH, JI€30J0parlisl,
3HE3aJII3HEHHS, 3HECOTIOBAHHS 1 ONIPICHEHHS (DTOPYBaHHHI.

2. Ili omeparmii 1 xii, moB'si3aHl 13 3a0e3MEUYCHHSM ONTHUMAIBHUX YMOB
HOPOTIKAHHS BOJOOYMCTKM (HampuKian, peryaoBanHs pH), crabumizaiis Boau
(3HmKEHHS 11 KOPO3IMHMX BIACTHBOCTEH) Ta IHIII Pa3oM YTBOPIOIOTh KOMILIEKC
3aX0AiB MmOA0 OO0poOkuM Boau. TakWM 4YHWHOM, TEPMIH «BOJOOOpPOOKa» JEIIO
ITUPIIHAHN, HDK TEPMiH «BOJIOOYUCTKAY.

3. 3He3apakeHHs (1e3WH(EKINII0) CTIYHUX BOJ TMPOBOASITH 3 METOIO
3HUIICHHS MMAaTOreHHUX OaKTepii, sSKi MICTATHCS B HHUX, 1 oOepiraHHs BOJONMHUIIL BiJ
3apaXCHHS CTIYHUMH BOJIAMH, 11O CKUJAIOTHCS B HUX.
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Unit 5

Sewage (Wastewater) Treatment and Sludge Disposal

VOCABULARY WORK

1.Read the following words and guess their meaning.

[koz'metiks]
detergent [d1't3:d3(o)nt]

fraction ['freek[(o)n]
fragment ['fregmont]
machine [ma'[in]
material [ma'tiorial]

microbe ['maikroub]
nutrient ['nju:trront]

agent ['eidz(o)nt] apartment
[o'pa:tmont] basin ['beisn]
channel ['f&n(o)]] cosmetics

establishment [1s'teeblifmont]
institution [ mstr'tju:f(o)n]

laboratory [lo'borot(o)r1]

manufacturing [ meenjo'feekd(a)rin]

parking ['pa:kin]

risk [risk]

service ['s3:vis]

storm [sto:m]

toilet ['torlot]

parasitic [ peaera'sitik]

pathogen ['paebadzon]
pharmaceuticals [ fa:ma'sju:tik(s)lz]
recycle [ ri:'saik(o)l]

residence ['rezid(o)ns]

sanitary ['sentt(o)r1]
sedimentation [ ,sedimen'terf(o)n]
separator ['sep(o)reito]

specific [spa'sifik]

technical ['teknik(o)1]

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

Nouns and noun Verbs and verbal Adjectives
phrases phrases
effluent to dispose of Identifiable
impurity to flush putrescible
industrial sewage to handle with raw
remainder to maintain coarse domestic
runoff to pick up
sewage to recycle
runoff to release
sewage to remove
sewage [waste-water] to require
treatment to water

READING PRACTICE

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

Text 1. 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
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sewers. It is characterized by volume or rate of flow, physical condition, chemical
and toxic constituents, and its bacteriologic status (which organisms it contains and in
what quantities). It consists mostly of greywater (from sinks, tubs, showers,
dishwashers, and clothes washers), blackwater (the water used to flush toilets,
combined with the human waste that it flushes away); soaps and detergents; and toilet
paper (less so in regions where bidets are widely used instead of paper).

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 intwaterways.
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Examples of treatment processes include sedimentation basins, wetlands, or vortex
separators for removing coarse solids.

COMPREHENSION CHECK

4. 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.

2. Wastewater is treated in the underground pipes.

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

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

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

6. Industrial effluent contains specific biological compounds, depending on
the nature of the industrial process.

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

5. 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?

6. What substances and impurities does domestic sewage contain?

7. What is the classification of sanitary sewage?

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

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

6. Choose the right variant according to the text.

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

by residences

by industrial enterprises

by commercial establishments

by pathogens (disease-causing microbes, bacteria and viruses)
Household wastewater is also called ... .

residential or domestic wastewater

>NUO D
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storm sewage

industrial effluent

sullage

Grey water is ... than black water.

more dangerous

cleaner

lesser

a more health risk

Grey water is used for watering plants or ... for flushing toilets.
recirculates

reused

discharged

disposed of

Storm water is runoff from ...

photofinishing laboratories, dry-cleaning services and printing houses
kitchen and bathroom sinks, baths, showers, washing machines,
dlshwashers and laundry

DPUUOWPEOODPROOD

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

7. Insert the appropriate word or word combination.

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

All the water we use inside our houses and workplaces becomes
in the wastew ater, or sewer

1. pipes.

2. Wastewater from houses is 99.9% water, and the (0.1%) is impurities,
organic and inorganic in :

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
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suspended solids. treatment removes more than 90% of suspended
solids.

*process water — nmpomucioBa, TEXHIYHA BOJa
**public sewers — KoJeKTOpH MIChbKOI KaHai3arlii

8. Insert the appropriate word or word combination.

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

Wastewater is a 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 — komOiHOBaHa KaHaJli3alliifHa CUCTEMA

9. Translate the words and word combinations in brackets.

Domestic (cmiuni soou) goes to a sewage treatment plant, where it is purified
and recycled; much industrial wastewater, however, is funneled* into a (piuka),
(cmpymok), or (oxean) for subsequent recycling** by nature. Though nature can
handle small quantities of certain wastes, (muwuacosuir) or (nocmiunuit) damage has
resulted from widespread disposal of this type. In some cases, legislation has
prohibited the (cxuoanus) of harmful (sioxoou), while in others (nonepeons
ouucmka) has been required.

*to funnel - mpocodyBaTucs, BUXOAUTH HA30BHI
**recycling - mepepoOka Binxo/1iB
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10.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. toallow a liquid, gas, or other substance to flow out from where it has
been confined; the action of allowing a liquid, gas, or other sub- stance to flow out
from where it is confined

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

I. waste water and excrement conveyed in sewers

SUMMARIZING

11. Make a summary of the text according to the following plan.
The title of the text is “...” .
The text is devoted to ... .
Such problems as... are touched upon in the text.
The text consists of ... parts.
The first part deals with ... .
The second (third, forth, etc.) part describes ... .
. The main idea of the text is to show ... (to underline ... / to prove... /
to inform the reader about ...).
8. In my opinion, the text is useful / informative / interesting. It is worth
reading.

NogakowdE

READING PRACTICE
12. Skim over the text.

Text 2. 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 biosol- ids) suitable for discharge or reuse back into the
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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 trans- ported 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.

13. Answer the following questions.
1. What is sewage (wastewater) treatment?
2. What is the purpose of sewage treatment?
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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

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?

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

Text 3. 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.
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Tertiary treatment provides a final treatment stage to remove disease- causing
organisms and to increase the effluent quality (of 10 parts per million BOD and 10
parts per million Total Suspended Solids) before it is discharged back into the
environment. Tertiary treatment processes can be physical, biological, or chemical
including:

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

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

« nitrogen and phosphorus removal;

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

« odour removal.

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

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

Text 4. 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:

o 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.
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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;

 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.

TRANSLATION NOTES

I'pamaTu4Hi TpyaHOUIi TeXHiYHOro mepekaanxy. ['pamatuyHi TPyAHOII A
yac TepeKiIaay YKpaiHCbKOIO MOBOIO AHTJIOMOBHHMX HAaYKOBO-T€XHIYHUX TEKCTIB
CIIPUYHMHSIOTH, TIEPIII 32 BCE, TPaMaTUYHI BIIMIHHOCTI MOB OPUTIHANIY Ta MEPEKIady,
po30DKHOCTI B ix OymoBi, y Habopi iXHIX rpaMaTUYHHUX KaTeropii, ¢opm Ta
KoHCTpyKIi. Came ToMy Tepekiiajiad aHTJIOMOBHOI HAYKOBO-TEXHIYHOI JIITepaTypH
MOBUHEH OyTH J00pe OOI3HaHMM 3 TPaMAaTHYHHUMH OCOOJMBOCTSMH BHXIIHOI Ta
I[ITbOBOI MOB, OCHOBaMH TeOpii TepekiIaxy B3araji Ta HayKOBO-TEXHIYHOT'O
nepeKiaay 30KpeMa, a TakoXK 13 MepeKIaHUMHU BIAOBITHUKAMH Y Tally31 TpaMaTHKH
Ta JICKCUKH, MEepeKIadalbKUMU TpaHCchOpMaliIMH, CIoco0aMM TepeKIany pPi3HUX
MOBHUX Ta MOBIICHHEBUX SIBWII, aJKE, BCE 1€ CTAHOBUTh YACTHUHY 3arajbHOl
KOMIIETEHIIIT mepekiagaya.

OCKUTBKM TIEPEKJIaJl aHTJIOMOBHUX HAyKOBO-TEXHIYHHUX TEKCTIB TIOBHHEH
MOBHICTIO BIAMOBIJATH 3araJbHONPUUHATUM HOPMaM YKpaiHCBKOI MOBH, TO
HEB1Jl" €MHOIO YaCTHHOIO nepeKIaaabKoro aKTy CTalOTh 2PAMAMUYHI
mpancgopmayii. YcirpaMaTHdHi TPYAHOII, IO BUHHUKAIOTH M Yac TEPeKIamy
AHTJIOMOBHUX HAayKOBO-TEXHIYHHX TEKCTIB YKPAaiTHCHKOIO MOBOIO, TMOJUISIIOTHCS Ha
TaKi TPyIN:

o TPYJHOIII, 3yMOBJICHI PO30DKHOCTSIMH B OymOBI MOB, y HaOOpi iXHIX
rpaMaTUYHUX KaTEropii, GopM Ta KOHCTPYKIIiii;

o TPYJIHOII1, OB’ 513aH1 3 PI3HUM 00CSITOM 3MICTY MOJIOHUX y JTBOX MOBax
bopM 1 KOHCTPYKIIIif;

o TPYJIHOIII, Kay30BaH1 HAsABHICTIO IpaMaTUYHUX SBHUI] Y MOBI TEKCTYy
opWriHajgy, IO MarTh BIAMIHHI BIJ BIANOBIIHUX T'pPaMaTUYHUX SBHUI] MOBH
nepekiiany GyHKI[IOHAIbHI XapaKTePUCTUKY;

80



° TPYJHOIIl, TOB’si3aH1 3 TpaMaTUYHUMHU SIBUIIAMH, IO MAalOTh pPi3HI
YaCTOTHI XapaKTePUCTUKU Ta BUKIMKAaHI PO30LKHOCTIMU B MOBHOCTHIICTUYHUX
HOpMax TEKCTIB MOBAaMH OPUTIHATY ¥ mepeKIay.

[IpyHanexXHICTh AHIJIIMCHKOI Ta YKpPAiHCBKOI MOB 10 pI3HUX TUIOK
1HJ0€BPOINENCHKOI POAMHU MOB (aHTJIIMChKA — JO T'€PMAHCHKOI, YKpaiHChKa — J0
CJIOB’SIHCBbKOT), @ Tak0X [0 PI3HUX CTPYKTYPHUX THUIIIB MOB (aHIJIICbKa MOBa —
NepeBaXHO aHaJITU4YHA, J€ TrpaMaTH4Hl BIAHOUIEHHS Y pEYEHHI NepenaroThCs
BUILHUMH TpaMaTHYHAMH MopdeMaMu, a yKpaiHChKa MOBa — CHHTCTHYHA, ¢
rpaMaTUyHl 3HAYEHHS ¥ BIIHOIIEHHS MEpPeNaloThcs 3a JOMOMOrow (iekciii —
3B’SI3aHUX TPaMaTUIHUX MOpPPEM), CTAHOBUTHh HAHOUIBIINNA KOMIUIEKC TpPaMaTUYHHX
npoOieM mepeknany. Tak, B MOBI opuriHamdy (aHrJiMChKIM MOBi1) HeMae
JIENPUCTIBHUKIB, KaTeropii pojy IMEHHHMKIB 1 MPUKMETHUKIB TOIIO, a B MOBI
nepekiany (yKpaiHChKiM MOBI) BIJCYTHI apTUKII, SKI B aHTJIACHKOMY pEYEHHI
CUTHAJII3YIOTh PO OCOOJIMBOCTI po3MoALTY iH(pOopMallii, BIACYTHI B YKpPaiHChKI MOBI
TaKOXX repyHaiil Ta dacoBi ¢opmu niecmoBa rpyn Continuous Ta Perfect, ckmanni
i METOB1 Ta 10AATKOB1 1H(IHITUBHI KOHCTPYKIIIi.

lepynniii € HaWOUIBIT CBOEPINHOW 0€30c000BOIO  (POPMOIO B CHUCTEMI
aHTJIMCHKOrO JIECIIOBA, BIH HE Ma€ aHAJIOTIB B IHIIUX MOBax. 3 TOYKH 30Dy
MOPIBHSJIBHOI TUIOJIOT1T YKPaiHChKO1 Ta aHIJIIHCHEKOT MOB, TEPYHIINA € aToMOp(HOIO
0e30c000BOI0 (popMOIO fi€ciioBa, a TOMY HE MOXKe OyTH 3icTaBieHUM abo
IPOTUCTABICHUM Oyab-SIKHUM YKpaiHCBKUM Oe30co00BuM dopmam aiecioBa. B. H.
KowmicapoB BiTHOCUTH TepYH/IIH 10 0€3eKBIBAJICHTHUX TPAaMaTUYHUX OJIMHMIIL, TOOTO
TaKUX OJIMHUILh, K1 HE MAaIOTh PETYJSIPHUX BIMOBIIHUKIB Y MOBI nepekiany. [Ipore
BIJICYTHICTh OJTHOTHUITHOTO BIJIOBIIHMKA IS TEPYHMAIS B YKpaiHCHbKiIH MOBI HE €
HEPELIKOI0I0 LTSt BCTAHOBJICHHS BIJTHOIIIEHD €KBIBaJICHTHOCTI MK
BUCJIOBJIIOBAaHHSAMH B MOB1 OpHTiHaJIYy Ta MOBI mepekinany. lle nume o3nadae
HEMOXJTMBICTh BUKOPHUCTAHHS aHAJIOTTYHOT (popMH 200 TOCTIBHOTO MEPEKIaay 1 TOMY
BUMarae 3acTOCyBaHHs TpaHchopmMaliiiHoro mnepexmany. Hampuknan, y ¢yHkmii
migMera abo JojaTKa TepyHIIH IepeKIalacTbcsl TEPEBAXKHO BiJIIECTIBHUM
imeaaukom (Accumulating data is obviously not an aim initself. — Haxonuuenns
OaHUX — ye, 3pO3YMIiN0, He CaMoyiny), a y PI3HUX 0OCTAaBUHHUX (PYHKI[ISIX — PI3HUMHU
dbopmamu nmiecioBa (30Kpema, JIEMPUCTIBHUKOM) ab0 MIAPSAHUM pEeUeHHSM. Takum
YUHOM, TEpEeKIIaj] TePYH/iS 3aJeKUTh Bia Horo ¢yHkIi B peueHHi. [logexynu cama
repyHaiaibHa opMa MOKe HaBITh HE TIEPEKIIaIaTUCH.

BinMiHHICTh B CHHTaKCHUYHIN CHCTEM1 aHTIIHCHKOI Ta YKPAaiHCHKOT MOB TaKOX
BUKJIUKAIOTH JIOBOJII 3HAYHI TPYJIHOIII TIPH MEPEKIaal HAyKOBO-TEXHIYHOTO TEKCTY.
OCKUTBKM TEHTPAJIBHUM E€JEMEHTOM TEKCTY € PEYCeHHs, TO OCHOBHI TpoOIeMu
MepeKyIaay CKOHIICHTPOBaHI B paMKax IIi€i KaTteropii. Y rOJOBHUX 3aKOHOMIPHOCTSIX
OyZIOBM pEYCHHS YKPATHCHKOI W aHMIIHCHhKOI MOB 0arato 3arajipbHOTO, 30KpeMa
nmomiOHI €NIeMEHTH, 3 SKUX CKJIQJAaf0ThCS PEUCHHS Ta aHAJIOTIYHI (PYHKIT [HX
€JeMEHTIB. AJie Il 3arajbHl 3aKOHOMIPHOCTI B KOXXHIM 3 MOB MAalOTh 1 CBOIO
cneuudiky. lle 3pyuHiiie3a Bce po3riasiHyTH Ha NPUKIaAl YOTUPHOX OCHOBHUX THITIB
PEYCHHSI: PO3MOBIAHOTO, MTUTAIBHOTO, CIOHYKAJILHOTO W oKInMYHOTO. Hanmpukmaz, ais
AHTJIICHKOTO PO3IMOBIIHOTO PEUYEHHSI XapaKTepHUH (PikcoBaHUU (MPSIMUIN) MOPSIOK
CIIIB: niOMem 3 NOACHIOBATLHUMU CIOBAMU —> NPUCYOOK 3 NOACHIOBAILHUMU CIO8AMU
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— Jdooamox — o06cmagunu, 1O MOXKE BUMaraTu NepeOyAOBH pEUYEHHS IpuU
nepekiaai.B ykpaiHCbKOMY pO3MOBITHOMY PEUEHHI MOPSAJOK CIIB IPYHTYETbCS Ha
IHILIOMY OPHUHIMMI: B BIJOMOro 10 HOBOro.TBepauil mopsiok CJiB aHIIIMCHKOTO
pEYEHHs Y BIJHOIICHHI MICIA MiAMeTa (JI1BOpYY BiJl MPUCYJIKA), IPUCYAKA 1 JOaTKa
(mpaBopydy BiJ MNOpUCYyAKA) OOYMOBIIEHMH BIJICYTHICTIO B aHIJIIMCHKIA MOBI
BIZIMIHKOBHUX 3aKIHYEHb.

[ToniOH1 popMHU 1 KOHCTPYKIIi Y MOPIBHIOBATBHUX MOBaX MalOTh PI3HUI 00CsT
3MICTY, 30kpeMa: (popMa TENepilIHbOTO Yacy Al€cI0Ba-MPUCYJIKa B YKPaiHChbKiA MOBI
BIJIIIOBi/Ia€ 3a CBOIM 3MICTOM aHIUIIMCHKUM BimmoBigHum (Gopmam Present Indefinite,
Present Continuous, xoua B yKpaiHChKi MOBiI iH(poOpMaIlisi Tpo Te, MO i B
TENepilIHbOMY Yaci BiZI0OYBAa€TbCSA Y MOMEHT TOBOPIHHS T'paMaTUYHO HE BUPAKEHa, Ta
yacTtkoBo Present Perfect, a ¢opma pomoBoro BiAMIHKY YKpaiHCBKOTO IMCHHHKA
MOJKE BiJIIIOBiIaTH 32 CBOIM rpaMaTUYHUM 3HAYCHHSIM aHTTIHCHKIA MPUIHMEHHUKOBO-
IMCHHUKOBIN KOHCTpyKiii “Of+N” abo ¢dopmi 3arajibHOro BIIMIHKY IMEHHHKA B
npeno3uiii a0 iHmoro iMeHHuka.llonepeaHicTh OAHIET All 1HIIIN Yy MHUHYJIOMY B
aHTIIMChKI MOB1 To3HauaeTbest (opmoro Past Perfect miecioBa-mpucynka, a B
YKpaiHChKIM—TaKUMU CJIOBaMH a00 CJIOBOCIOJIYYEHHSAMH,IK-0T ‘“‘paHime”, “mepen
M’ 710 TOro”.

Cepen rpamMaTHYHUX SBUI MOBU TEKCTY OpMTiHANy, SIKI MalOTh BIIIMIHHI BiJ
BIIMOBIAHUX IPAMATUYHUX SBUII MOBU NEpeKiaay (GyHKIIOHATIbHI XapaKTePUCTUKH,
MOKHA BUIUIMTH, Hanmpukiaa, GOpMH OJHUHHU 1 MHOXXMHU IMEHHUKA, OCKUIBKU B
yYKpaiHChKIM 1 B aHTIMCHKIA MOBaX, (JOPMU KOHKPETHHUX IMEHHUKIB MOXYTh HE
30iratucs. B aHrmificbkiii HayKOBIM MOB1 BXKMBAE€ThCA HU3KAa IMEHHHKIB, SKI MAlOTh
auie GopMy OJHUHU a00 BKUBAIOTHCA IMEPEBAXXHO B Takid (opMi, ajge MOXYTh
Mo3HaYaTH 1 CYKYITHICTh 00’ €KTIB. Hanpuxnan TaKi IMEHHUKH,
sk: work, research, knowledge, evidence, business, advice, information tomo,  mpu
nepeKiagl yKpaiHChbKOIO MOBOIO MOXYTh ITO3HAYaTH PI3HY KUIBKICTH OO0’€KTIB B
pI3HUX BHUMaAKax. Takok € HeBEIMKA Ipyla aHTUIMChKUX IMEHHHKIB, (popMa OTHUHH
SKMX 3aBXKIHM BIIOBiZae yKpaiHChKMM iMeHHHKaM y ¢opmi muoxuau (Pluralia
Tantum). Kpim Toro, iCHyIOTh BHIAAKH, KOJHX (opMa MHOKHHH aHTIIHCHKOTO
IMEHHUKA HE BIAMOBia€ B epekiaai GopMi MHOXKHUHHU YKPATHCHKOTO IMEHHHKA.

B anrmilicbkux HAyKOBO-TEXHIYHUX TEKCTaX 3HAYHO 4YaCTille, HDK B
YKpaiHCHKHUX, BKUBAIOTHCS (POPMU MACHBHOTO CTaHy Ta HEOCOOOB1 (opmu mieciB,
TIEMPUKMETHUKOBI 3BOPOTH ¥ crenu]iyHi CHHTAKCHYHI KOHCTPYKIlii, 0CO0O0Bi
3aiiMEHHHMKH TEpIIoi O0COOM OJHWHHM Ta OJHOWICHHI IH(IHITHBHI W HOMIHATHBHI
pedeHHss Tomo. Hampukmnan, ¢opmMu MacMBHOrO CTaHy JAi€CIOBa-MPUCYIKA
NEePeKIajaloThCsl KUTbKOMa CIOCOOaMH 3aJI€KHO B JIGKCMYHMX Ta CHUHTAaKCHYHHX
XapaKTEepPUCTUK PEUEHHS: OJIHIEI0 3 TPhOX HEO3HAuYE€HO-0CO00BUX (OpM Ii€ciioBa,
HEO3HaueHOI (OpMOIO Mi€cioBa, (HOPMOIO AaKTUBHOTO CTaHY MAi€CIOBa-TIPUCYIIKA,
KOJIM areHr fii, Mo3Ha4eHOl MPUCYAKOM, BUPAXKEHUN y TOJIATKY.

Otrxe, nnsg TOoro, moO YHUKHYTH TaK 3BAaHOIO T'paMaTUYHOrO OYKBali3MYy,
TOOTO HEaJeKBaTHOrOo OYKBaJllbHOIO IMEpEeKJaly, HEOOXIAHO 3aCTOCOBYBAaTH
nepeknadaybKi epamamudni mpauncgopmayii, BHaCIIIOK AKUX OyKBaIbHHUM MepeKial
aJanTyeTbCcsl O HOPM MOBHU Mepeknany (ykpaiHChkoi) Ta crae ajnekBaTHUM. Ilin
rpaMaTUYHOO TpaHCHOpPMAIIEI0 PO3YMIETHCS 3MIHA TPAMATHUYHHUX XapaKTEPUCTUK
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CJIOBa, CJIOBOCHONYYEHHS a00 pedeHHs B mepeknani. Po3pi3HAIOTH I’ SITh OCHOBHUX
BU/IIB TPAMAaTUYHUX TpaHC(OpMaIiii:

nepmymayis (MIEPECTaHOBKA) — 3MIHA TOPSIAKY CJIB Y CJIOBOCIOIYYEeHHI a00
pEUCHH];

cyocmumyyis (3aMiHa) — 3MiHA TpaMaTUYHUX O3HAK CJIIOBODOPM;

000a6aHHA—301IbIIEHHST KUIBKOCTI CIIiB, CIOBOQOPM a0 UYJIEHIB PEUYEHHS MpU
nepeKIIai;

BUTYYEHHATA KOMNJIEKCHA Mpancghopmayis.

SIk BUCHOBOK, CJIi/1 3ayBa)XUTH, 110 aHAJII3 PI3HUX OCOOJIMBOCTEN BIATBOPEHHS
rpaMaTUYHUX SIBHIL aHTJIOMOBHUX HAayKOBO-TEXHIYHUX TEKCTiBYKPaiHCHKOIOMOBOIO,
a TaKoX CIOCOO0IB iX TMEpeKiIaay MOBHHEH 3MIMCHIOBATHCH Y KOHTEKCTI pEeueHHS,
OCKIJIbKH, TO-TIepIe, PEYCHHS € TaKUM MOBHUM OO €KTOM, SIKUH TMiAIa€ThCsS
CUCTEMaTUYHOMY pO3TJISIAY, a, TWO-Apyre, camMe B peueHHI BimoOpakaeThcs
a0CoJIFOTHA OUTBIIIICTh TPAMAaTUYHUX SIBUIII.

16. Translate into English paying attention to grammar difficulties.

1) Komrutiekc iHXEHEPHHMX CIIOPYJ 1 CaHITAPHUX 3aXOJiB, MPU3HAYCHUX JIJIS
300py CTIYHUX BOJ B MICI[l YTBOPEHHS, BiJIBEJICHHS (TPaHCIOPTYBaHHs) iX 3a MeXI
00CIIyrOByBaHOTO  (KaHAJTI30BaHOTO) 00'€KTa, OYHUIICHHS, 3HEIIKOKCHHS 1
3HE3apPaKCHHS CTIYHHMX BOJI 1 YTBOPIOBAHMX OCAJiB, BUIIYCKY OUYUIICHUX CTIYHUX BOJI
y BOJIOMMHMIIIA, HA3UBAETHCS BOJOBIJIBITHOIO CUCTEMOO 200 KaHaJi3aIll€ro.

2) Bimomi MexaHi4HHM, 01070TTYHUNA 1 (PI3UKO-XIMIYHUH METOJIU OUYMILCHHS
CTIYHHX BOJ, 1110 JI03BOJISIIOTh BUAQIUTHU 3 HUX MEBHI BUIH 3a0pyIHEHbD.

3) Jlo MicuieBUX yMOB, 10 BIUIMBAIOTh HAa BUOIpP THUIIIB BOJAOOYHUCHUX CIIOPY/I,
BITHOCATHCS: HASBHICTh JOCTAaTHHOI TEPUTOPIi; KJIIMAT; XapakTep TPYHTIB;, pPiBEHb
IPYHTOBUX BOJ; penbed Teputopli AUISHOK, iX Opi€HTAIlisd IO BiIHOMICHHIO 10
o0'ekTa KaHaJli3yBaHHs; HASBHICTh MICIIEBUX MaTepiajiB; MOXJIMBICTh OTPUMAaHHS
HEJIOPOroi EJIEKTPOCHEPrii y HEOOXiAHIM KUIBKOCTI, HasSBHICTh KBadi()iKOBAHHUX
IpaIiBHUKIB, (axiBIIIB 3 OYUIICHHS CTIYHUX BOJI.

4) CrneriaabHi METOU 3aCTOCOBYIOThH ISl TIOJIIIIIICHHS SKUX-HEOYb OKPEMHUX
BJIACTUBOCTEH BOJM, HAMPUKIAJ: 3M'SIKITYBAaHHS BOJH, JA€30J0pallisi, 3HE3aTI3HEHHS,
3HECOJIIOBAHHS 1 OMPICHEHHS (DTOPYBaHHS.

S)Ii omeparmii 1 maii, moB's3aHi 13 3a0€3MEUCHHSIM ONTHUMAIBHUX YMOB
MPOTIKAaHHS BOJOOYUCTKUA (HAmpuKiajn, perymoBaHHa pH), craburmizamis Boau
(3HMKEHHS 11 KOpPO31MHMX BIIACTMBOCTEW) Ta IHIII Pa30M YTBOPIOIOTH KOMILIEKC
3aX0AiB IMOA0 OOpPOOKM BOAHM. TakuM YHHOM, TEPMIH «BOJOOOPOOKA» Mo
MIUPIITUN, HK TEPMIH «BOJTOOYHCTKAY.
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GLOSSARY
Aa

(activated) carbon adsorption agcopOiiis aKTHBOBaHUM BYTULISIM
acid kucnora

acidity kuciIoTHICTh

activated carbon akTuBoBaHe Byriuis

activated sludge tank aepamiiinuii 6aceitn

activated sludge aktuBHuUii [aKTHBOBaHMI| MYJT

aeration aepartis

aerobic digestion aepo6He 30poKyBaHHS | TEPETHUBAHHS |
aerobic wastewater treatment acpoOne (610/10T14HE) OYHUIIEHHS CTIYHUX BOJT
agent of infection 30yHuK iHpEKIIHHOTO 3aXBOPIOBAHHS

alga (pl. algae) mopchka BogopicTh

algal bloom "ugitiaus Bogu"

alkali myr

alkalinity my>xHicTb, Ty»HI1 BIaCTHBOCTI

appurtenance 1oaaTKOBUM MPUCTPIi

aquatic Boauui

aqueduct akBenyk; MOCT-BOJIOBOJI; BOJAOIPORBI; MaricTpajbHUI BOAOIPOBI; TIOKEP
aqueous BOIHHUIM

aquifer BogonocHuii iap [miact] (epynma)

artesian [confined] water apresiancbka Boja, HamipHa Boja
availability of water Bogo3abe3neueHHICTh

Bb

back-flushing, backwashing 3Boportna mpomuBka (pitempa),

bed map;; pycio (piuku); BOZOHOCHHI IJIACT; BOJOYIIOP; 3aBAHTAXCHHS ((intompa)
biofilter Giosoriunuit GpinbTp, 610PLILTP

biosolids TBépmi pedoBmHEM OioyOTiYHOTO MOXOKEHHS, "Olocominc" (opeamiunuil
mMamepian, wo OmpumyemoCs 8 pe3yibmami 06pooKu CmiuHuUx 600)

BOD (biochemical oxygen demand) BIIK, 6ioximMiuna motpeda B KHCHi

boiling point remnepartypa kuriHHS

bore cBepaoBrHa

Cc

cake kek, ocaa Ha QUIBTPI

characteristic xapakrepHa puca; BJIacTUBICTh, O3HAKA
chemical ximiuna pewoBuHa, XiMikat; pl. Ximikaiii; peareHTH
chlorination xiopyBanus

chlorine xop, ClI

cistern nucrepHa, 6ak; pesepByap
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civil engineer imxeHep-OyaiBeTbHIK

civil engineering nuBiibHE Oy IBHUIITBO

clarification ocitienns

cleansing ouniieHHs

coagulant koaryastHT, KOaryasTop, 3rylyBad

coagulating agent koaryssHT, KOaryasTop, KOaryJIupYIOIIHi areHT
coagulation koaryusitis, 3ropTaHHs; GIOK(K)yIsAIis

coliform bacteria komipopmui 6akTepii

collecting system kananu3aliist, KaHanaHM3aIliliHa CHCTEMA

collection [collecting / accumulator / pipeline] tank 36ipuauii pe3epByap
colour xouip, KOJipHICTB (800u)

commercial (water) demand morpe0a TOpriBeNbHUX MiIPUEMCTB Y BOJI
commercial (water) use Bogo3ade3neueHHs Ha KOMEPIiHHIA OCHOBI
complex of activities cykymnHicTh 3ax0/1iB

complex of engineering structures KOMIIJICKC HHXCHEPHHUX CIIOPY/]T
complex cykymHiCTh, KOMIUIEKC, TPYyIIa; CKIIaHUI

component KOMIIOHEHT

compound ckian, cymiir; (ximiune) 3’ €IHaHHS; 3MIITyBaTH, KOMOIHYBaTH
conduit Tpy0orpoBi; BOAOMPOBII; BOAOIPOBiIHA TPpyOa; aKBEeIyK, KaHa
contaminant 3a0pyaHioo4a pedoBrHa, 3a0pyAHEHHS, HeOakaHa CyMIIll
continuity of water supply 6e3nepe6iitHicTh BOOIIOCTaYaHHS

COrrosive Kopo3iiHuit

COrrosiveness Kopo3iiiHa akKTUBHICTb; arPEeCUBHICTh

COrrosivity Kkopo3iliHa akTHBHICTh; arpPECUBHICTh

Dd

debris Bigxoau, cMiTTA

deep water riubuHHA BOJa; JOHHA BOJIA

deep well rianboxkas cBepamoBrHa

deferrization 3ue3anizHeHHs, BUIAJIEHHS 3ai1i3a (3 BOIH)

demand momnuT, BUMOTa; CIIOKHBaHHSI, BUTPATa; HOPMATUBHE BOJIOCIIOKUBAHHS
desalination ompicHeHHS

detergent murounii 3aci0, KeTepreHT

deteriorate moripuryBarucs, cyBaTHCS, PYWHYBaTHCS

development po3BuToK, €BOJIIOLIIS, pO3p0O0OKa, HOBE OyXIBHUIITBO, 3a0y/10Ba
dilution po3pimkeHHsi, po30aBiIeHHS; PO3UNHEHHS

discharge ckunanHs, 3)IMB, CITyCK

disease-causing xBopoOoTBOpHUI

disinfection ne3indexris

dispersal po3ciroBanHs

dispose of BunanaTu; ycyBatu; mo30aBIsATUCS Bil; CKUAATH, BITBOJAUTHU (CTIUHI BOJIH)
dissolve po3unHsTH

distillation qucTwnsanis

distribution pipe posnoxinsHa (BogonpoBiaHa) Tpyoda
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domestic (water) demand notpe6a y BoJi 7151 KOMMYHaJIbHO-IIOOYTOBUX MOTPEO
domestic water supply KoOMMyHaJIbHO-TIOOYTOBE BOIOTIOCTAYAHHS

drainage system kanai3ariiiHa cucTeMa

drainage npeHax<; ApeHa)kHa CUCTEMa; CJIUB, CTIK, KaHATi3aIlis

drinking water quality sixicte muTHOT BOH

Ee

effluent cTok; ckumanHs, BiABEACHHS CTIYHMX BOJI; MPOMHUCIIOBI BiIX011
environmental engineer ¢axisells B rajgy3i OXOPOHH HABKOJIMIIHBOTO CEpEIOBHUIIA
eutrophication esrpodikartist (3apocmantis 6000UMU 8000POCMAMU)

evaporation BumapoByBaHHs

evapotranspiration eBamoTpaHcnupailis, CyMapHe BHITAPOBYBaHHS

Ff

facilities oonmagHanus; OyaiBii  (3a600i6 mouyo)

feces dekanii

filtration ¢ineTparis

floc ¢haok, pmokyasT, muacTiBIl

flocculating [flocculation] agent ¢uiokkyaupyroriuii areHT, GIOKKYJISHT; KOATYJISHT
flocculation dmox(x)ymsius (BUI KOATYJISIIIUK ), TUTACTIBIIyTBOPEHHS
flotation ¢uorarris

floodgate nuir03 maBoAKOBHIA

fluoridation ¢ropyBanus

foamability ninoyrBopenHs

foreign matter croponus pedoBrHa

fractured rock posmpo6iiena mopomaa

fresh water npicua Bozaa

fungus (pl. fungi) rpu6; miicusaBa

gas ras;

gaseous razornoaioHui

glacier rnetuep, 150J0BHK

gravity drainage caMoruIMBHUHN ApeHaX
gravity thickener rpasitamniiftHuii 3rynryBad
grit chamber [trap] mickoBnosmoBau
groundwater [ground water] rpyHTOBi BOI!
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Hh
handle xepyBaTu, cipaBisTucs 3
hardness sxopcTkicTh(600u)
health 310poB’s
homogeneous liquid oxHopiaHa piguHa
horizontal flow ropizonTaneHuit MOTIK
hydrogen Boacun
hydrologic cycle kpyroo6ir Boau
hydrologic rigposoriuamnii

Impounding reservoir BoJoCXOBHIIE

Impurity 3a0pyaHeHHs, TOMillIKa

industrial (water) demand norpe6a mpoMHUCIOBOCTI y BOII
industrial (water) use npomMuciIoBe BOIOCIOKHUBAHHS
industrial water supply npoMucioBe BogomocTauaHHs
intake BryckHwmii OTBIp, BOZ03a0ip

LI

lagoon naryna; BiACTIHHMI CTaBOK

lagooning ckumanHs Ta OYMCTKA CTIYHUX BOJ Y BIACTIHHI CTaBKH
land disposal 3axopoHeHHs BiAXOiB y 36 MITIO

liquid piguna

Mm

main marictpaiib; TOJOBHUN KaHal, TPyOOMpOBim; JiHII eHepro-, TEIIO-, ra3o- u
BOJIOTIOCTAYaHHS

main line mMaricTpanpHUIA TPYOOIIPOBi

main pipeline marictpansuuii TpyOOTIPOBI T

maintenance 30epexeHHsl, TEXHIYHE 00CITyTOBYBaHHS, PEMOHT, €KCILTyaTaIlis
melting point remmnieparypa [Touka] miaBIecHHS

microorganism mikpooprasizm

microstrainer cirgacTtuii MiKpoQiTbTp

moisture Bosora

molecule monekymna

municipal water consumption micbke BOIOCIIOKHBAHHS

Oo

odour 3anax (renpuemHuii)
0XYQen KICceHb
0zonation o030HIOBaHHS
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Pp

palatable cmaunwmii, NPUATHBIN HAa BUTJIS

particle gactka

pathogen(e) matorenuii MikpoopraHizm, maToreH

per capita zam. Ha nyIy HaceaCHHS

physical state ¢isuunuii cran

phytoplankton ¢itomnankron

pipe network BomonpoBiz

plankton mmankToH

plumbing fixture BogonpoBigHa apMaTypa; caHITApHO-TEXHIYHE 008 THAHHSI
plumbing system BogomnpoBiza, BOAOIPOBiIHO-KaHATI3aIliiTHA Mepeka, CAaHTEXHIKa
pond cTaBok, OaceiiH, MITy4Ha BOOMMa

point sources To4KoOBi JpKepesna

potable water nutHa Boja

preaeration momnepeaHs acparis

prechlorination nonepeaHe xmopyBaHHs

precipitate ocan, ocamKyBaTi

precipitation BimcToroBaHHS, BUIAIiHHS OMa/IiB

preliminary treatment o6po6xa, monepeHe OYUIICHHS

presedimentation momnepeaHe BiACTOIOBaAHHS

pretreatment npeno4uileHHs,

primary clarifier nepBunHuii BiACTIHHUK

primary treatment clarifier ycranoBka nmepBUHHOTO OYHIICHHS CTIHHUX BO/T
primary treatment nepsunHa 00poOKa

property xapakTepuCTHKa; BIACTHBICTD

public (water) demand morpe6a y Boji A1 KOMyHaJIbHHX IOTPEO

public water supply komyHanbHe BOIOIOCTaYaHHS

public-supplied xkomyHanbH#I

pulverized coal ByrinbHa mut

puMp Hacoc; momra

pumping plant [station] racocHa HacocHa cTaHITis

Qq
quality sixicTs
quantity KiTBKICTh
quiescent HepyXoMwuii

Rr

radial flow pagianbauii moTik

rapid dual-media filter mBuakuii GiabTp 3 MOABIHHUM 3aBaHTAKESHHIM
raw sewage [wastewater] HeouwuineHi cTiuHi BOIU

raw water neo6po0biieHa Boja
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recycle mosropHo BUKOpUCTOBYBaTH (610x00u), IepepoOKa
reservoir pesepByap; 6aceliH; BOJJOCXOBHUIIIE

residual 3aymmiok, 1o 3anumaeTbes y BOAl micist 00poOKu
resources 3amacu, pecypcu

reverse 0SMOSIS 3BOPOTHIH 0cMOC

runoff crikanus

Ss

sand filtration minmana ¢uteTparis

sand trap micKoBIOBIIOBAY

sanitary engineering canitTapHa TexHika

sanitation 0310poBJICHHSI, MOJIMIICHHS CAHITAPHUX YMOB, CaHITapis

screening ymoBmoBaHHS (3a0pyAHEHb) ciT4acTUMU (iTbTpaMu abo pEHIiTKaMU;
OYHIIICHHS CTIYHUX BOJ BiJl MEXaHIYHUX BKIIFOYCHH [JAOMIINIOK]| 3 BHUKOPUCTAHHSIM
CKPHUHIB [peIIiTOK ]|

secondary treatment goouuineHHs (CTIYHUX BOJI); BTOPMHHA OYMCTKA (CTIYHUX BOJT)
sedimentation [settling] tank Bincriitauii pe3epByap, BiICTIHHUK

sedimentation ocamkeHHs, ceUMEHTAIIis], BiICTOIOBAHHS, YTBOPEHHS 0CaLy
self-supplied domestic water withdrawals BinGip Boau 115 rocmogapchbKux moTped
3 MPUPOTHOTO JIKEpea

septic tank cenTik, BiACTIHHUK

service main ciay»x00Buii TpyOOIIPOBiT

Service reservoir BHIATKOBHMI pe3epByap; BHIATKOBHU Oak; Oy(depHe HalWBHE
BOJIOCXOBHIIIE

settleable suspended solids 3Baxeni TBepai YaCTHHKH, 1[0 OCITAIOTh

sewage [wastewater] collection 36ip cTiunux Box

sewage [wastewater] discharge ckumaHHs CTIYHHUX BOJ

sewage [wastewater] disinfection 3He3apakeHHs CTIYHUX BO/I

sewage [wastewater] sanitation 3ue3apaskeHHs CTIYHHUX BOJT

sewage [wastewater] treatment plant 3aBox 3 mepepoOKH CTIUHUX BOJ, CTaHIIS
aepartii

sewage [wastewater] treatment ounmieHHS CTIYHUX BOJ

sewage disposal BogoBinBeacHHS

sewage pipe dbanoBa TpyOa (mpu3HayYCHA IS BIIBOY HEYHCTOT, OPYAHOI BOJIN)
sewage sludge ocan cTiunux BOJ

sewage system kanamizaiis

sewage treatment works criopyau 3 ouHIIeHHS CTIYHHX BOJT

sewage cTiuHi BOau

sewer [sewerage] network kanamizaiitna Mepexa

sewerage kaHamizalis

shallow well vermi6oka cBepayioBHHA

skim off ounmryBaTi moBepxHIO

sludge rycra rpsi3p; Mys1, TBaHb; 0CaJI; BiICTIil; 1AM

sludge drying bed mynoBuii maiigaH4rK
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sludge thickener 3rymyBau ocany

sodium fluoride ¢ropuxa HaTpiro

softening mom'skireHHs (BoIN)

soil conditioner mominmryBay rpyHTy

soil rpyHT

solid TBepnuii

solution po3uuH, pileHHs

solvent po3unHHHUK

spring mxeperio

storage tank pesepByap-cXoOBHIIIE

stream moTik, CTPYMOK, Tedis

street main posmo/iiibHa ByJIMYHA MEpeka; OCHOBHA BOJONIPOBIIHA MaricTpab
substance peuoBuHa

subsurface source mig3emMHe JKEpEIo
sufficiency of water (supply) Bomo3a0e3mnedyeHHs
supply 3abe3nedenns, pecypcu

surface source moBepxHeBe HKEPEIO

surface water moBepxHeBi Bou

suspended matter 3BajkeHa peuyoBHHA, CYCTICH31s
suspension cycrnensis

Tt

tank 6ak, pe3epByap, IUCTEpHA; MTYYHE 03€PO, CTABOK; OaceiH
tap water BojomnpoBiiHa BojIa

tap xpaun

taste cmak

temperature remneparypa

tertiary treatment goo4uIeHHS CTIYHHX BOJ

Total Suspended Solids 3arampHuii BMICT 3Ba)KCHHX 4YacTOK, HEe(LILTPOBAHHMA
3aJTUIIIOK

transpiration BunapoByBaHH:I

treated water ounena Bosa

treatment o6po6xka

trickling filter 6io¢ineTp; Kpanenpauid GiTHTP

trunk main royioBHa marictpaiib

turbidity kanmamyTtHicTh

Uu
underground source mija3emMHe JHKEpeso
undertaking mianpuemMcTBO

untreated water meoOpo0OJeHa Boga
usefulness npumatHicTh
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Vv

vapour mapa
virus Bipyc

Ww

waste [wastewater] disposal BogoBiaBeieHHS, CKUIaHHS CTIYHUX BOJI
wastewater [waste water] criuni Bogu

wastewater treatment plant [works] Bomoourcha craniis
water accumulation makorieHHs Boau

water acquisition Boxo36ip

water body Boguuii 00'ekT

water collection 36ip Boau

water company xomriaHist Bojo3a0e3nedeHHs

water conduit BogompoBia; akBeIyK

water conservation oxopoHa BOJHHX pPeCypcCiB

water consumer BoJoCIIOKHBa4

water consumption BooCHOKHUBaHHS, BUTpaTa BOIN
water delivery Bogo3abe3neueHHs

water discharge ckumanus y Boay

water demand BogocnoKHUBaHHs, OTpeda y BOAI1

water distribution system cucrema Bofo3a0e3eueHHs
water facilities Bogorocmomapceki criopyau

water  intake  [structure/facility]  Bomoszabipua  cmopyna,
BOJIOTIPUHAMATIbHUK

water main maricTpaabHHI BOJOIPOBIT

water pollutant peuoBuna, 110 3a0pyIHIOE BOIY

water purification ouunrenss Boau

water quality skicTe Boau

water recycling o6opoTHe BogomocTauaHHs

water requirement BoJoCioKuBaHHS

water resources BojH1 pecypcu

water scarcity Hemoik Bou

water service BoJHe rocroaapcTBO

water shortage mecraua Boau

water storage facility Bomocxosuie

water storage BomocxoBwiie, BOAHI pecypcH

water supply and sewerage Bojo3a0e3neucHHsI Ta KaHai3aIis
water supply facilities Bomorocnonapcbki ciopyau

BO/103a01p;

water supply organization [utility] mixnmpuemMcTBO BOIOTIOCTaYaHHS, BOJOKAHA

water tower BojgoHamnipHa Bexa
water transmission [transportation] mogada Boau

water treatment [purification] facility, water treatment [purification] plant

criopyaa Ayl OYMIOCHHA BOOU
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water treatment [purification] works BomoouucHi ciopyau

water treatment o6po0ka Boau

water-bearing stratum (pl. strata) BogmoHOCHUI TOPU30HT [IUIACT ]

waterborne 1o nepeaaeTbes Yepe3 BOAY

watercourse cTpyMok, KaHal, Teuis

water-pumping station [facility / plant] macocna craniis

watershed Bom036ip, Bomoain

water-supply engineer uHxeHep-nmpoeKTYBaJIbHUK 3 BOJOIIOCTAYAHHS Ta KaHai3aIlil
water-supply engineering Bogo3a6e3neueHHs (eanysb inowcenepii)

waterworks Bojorocmojapchbka CHUCTeMa; TiIpPOTEXHiYyHa cropynaa; (OHTaH;
BOJIOHATIOpHA CTAHITIS

well water konozs3Ha Bojia; Boja 31 CBEpJIOBUHI

well xoos3b; Kepeno; CBeplIOBUHA; Pe3epByap

withdraw BiBOIUTH, BiKauyBaTH

withdrawal Bigbip (600u 3 npupoonozo dxcepena)

Z7

zooplankton 3oomnankToH
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ANNEXES

ANNEX A
Translate into Ukrainian.

Let’s save the Dnieper together!

Public environmental initiative “Let’s Save the Dnieper Together!” was
launched in November 2012 at the initiative of the active population, representatives
from all regions of Ukraine to contribute to a better environment. The aim of the
Initiative is to clean up the environmental river Dnieper and its coastal areas as well
as the restoration of the living resources of reservoirs.

During the first stage of the action in November 2012 coastal areas around the
island of Khortytsya River and urban waterfront opposite VVoznesenovsky park were
cleared. More than 18 tons of garbage were collected and recycled.

Environmental project “Let’s Save the Dnieper Together!” was implemented
by public organizations, the Zaporizhstal, as well as companies Zaporozhkoks and
Zaporizhia, pupils, students and residents of Zaporizhia. About 40 cars and
swimming facilities for cleaning garbage were involved, five thousand garbage bags
were spent.

During the event, participants removed from the household, and plastic trash
coastline Dnieper River longer than 2 km. Club members ‘Piranha’ — divers and
underwater hunters (30 pers.) cleaned up the bottom of the Dnieper River and flooded
part of Khortytsia.

Young activists “Save Dnepr together” — the pupils of Zaporozhye gymnasium
Ne 46 — planted thousand young oak seedlings during the the campaign on the island
of Khortytsya.

The activists also released more than 20 thousand of herbivorous fish (carp,
silver carp, grass carp) into the river.

Environmental initiative annually brings together thousands of people from
different regions of Ukraine. Among them schoolchildren, students, industrial
workers, journalists, businessmen, government officials, representatives of public
organizations.

Zaporizhstal Steel Works introduces new biotechnologies

Zaporizhstal financially supported a number of events held in Zaporozhye on
July 7 — the International Day of the River Dnieper. Within the framework of the
public ecological initiative ”Save the Dnieper Together!” scientific employees of
Zaporozhye National University, participants of Zaporozhye School of Robotics and
Programming Smart kids, representatives of NGO Ecosens and Zaporozhye Regional
Water Resources Administration demonstrated a number of scientific inventions
aimed at cleaning the Dnieper from rubbish, domestic and industrial wastewater.

Since 2012 Zaporizhstal has been providing organizational and financial
support to the socially significant environmental initiative “Save the Dnieper
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Together!” in which public organizations, institutions and just indifferent residents of
Zaporozhye region took part.

At special industrial water areas of Zaporizhstal Steel Works there are
equipped rafts with colonies of microorganisms, natural water meliorators, with the
help of which additional purification of industrial effluents neutralized at the
enterprise is quickly carried out. This biotechnology is the development of
Zaporozhye National University and Institute of Colloid Chemistry and Water
Chemistry of the National Academy of Sciences of Ukraine.

Zaporizhstal also provided financial support to the school of robotics and
programming Smart Kids in the creation of Waterbot, a robot that can autonomously
collect plastic and polyethylene garbage in a reservoir. The robot is equipped with a
pH sensor that analyzes the acidity of the water and its suitability for swimming.

“Waterbot is the basis for creating a full-fledged mobile monitoring laboratory
for the condition of water basins. It is good that the younger generation is aware of
the responsibility in solving environmental problems and is actively participating in
this,” — says the teacher of robotics school Smart kids, the head of software
department ZNTU, Professor Sergey Subbotin.

Public Environmental Initiative “Save the Dnieper Together!” is held by
Zaporozhstal since 2012, over 6,300 participants took part in the contest, over 600
oak seedlings were planted, more than 96 tons of garbage were collected, about 130
thousand fish were released to the Dnieper, 5,000 spawning grounds for fish and 30
floating fish nests for birds were installed.

Planning and implementation of surveillance
To be successful, water-supply surveillance and quality control must be well
planned, and the definition of objectives is fundamental to any planning process.
These will vary according to the conditions under which the activities are to be
implemented and will most commonly encompass the activities to be undertaken
during implementation. Examples include the following:

o provision of equipment and training;

o determination of trends in the quality of the drinking-water supply

service with time as shown by specific indicators;

o provision of information to public authorities for general public
health protection purposes (i.e. information dissemination);
identification of sources of contamination;
investigation of piped distribution networks;
identification of remedial strategies;
assessment of the performance of water-treatment plants;
involvement of communities in the surveillance process.

0O O O O O

Targets provide the link between objectives and the plan of work, and should be
reviewed at regular intervals, perhaps annually. In developing a surveillance
programme, early targets would typically include:

o preparation of a comprehensive water-supply inventory;
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development of preliminary standard methodologies (e.g. for analytical
procedures, field work, and reporting);

establishment of regional laboratories capable of undertaking specified
analyses;

training of staff responsible for water sample analysis at regional and
local levels;

preliminary survey visits to a number of communities, and involving
community members in surveys and briefings as a preparation for their
role in community-based surveillance;

implementation targets such as coverage (number of communities
visited);

analysis of the data produced and dissemination of the findings to each
community, to the local and regional authorities, to the water-supply and
health agencies at regional and national levels, and to a national
institution responsible for planning and coordination;

community-based education in hygiene.

Surveillance should clearly not be limited to data collection. For example, if it is
noted that there is a particular need to promote public involvement in questions of
water supply or to undertake appropriate health education, it may be decided that
particular emphasis should be placed on these activities. It is important to ensure that
specific objectives and targets are not overambitious: they should be clearly defined
and achievable within a sensible, defined time-scale. Objectives should not be
established in the capital city and imposed on those required to implement the
programme nationally. They must be discussed and agreed at all levels following a
period of genuine and broad-based consultation, starting at the community level. If
people are committed to a common goal and a common set of objectives, many of the
problems commonly encountered during implementation will be overcome simply
and with good will.
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ANNEX B

Example of sanitary inspection form for water-treatment plant

I. General informationWATER-TREATMENT PLANT

1.Date of survey............. [oooiiiin, [oiiniinn.
2.SUIVEY OF i it v e —————
Source Intake Treatment plant Distribution
3.Carried QUL DY ..ccveciiiis e
Name of person Agency
A.NamMe OFf SUPPIY e e e
State District Treatment plant
ST V0 [0 (TSRS PP PTOTRTUPRRRPI
B.PErsON INCHANQe ......ooeiii e et e e enee
7.Year Started OPEIAtION.......c.ocui et e
8.Area served .........ccoceeviieeiieinnnn Population served .........ccccvevvviieen e,
9. Treatment-plant capacity Designed ................ Actual ..o
10. Security of plant Fence: Y/N ............. Security guard: Y/N............
I1. Source
1. Type Of Water SOUICE: ....cccvvviiiiiis i e s avareeeneeens
Reservoir Stream River Well Others

I1l. Intake

1.Is the intake adequate with respect to:  Location? Y/N
Structure? Y/N
Maintenance? Y/N

Pollution sources in the vicinity?Y/N

V. Treatment processes employed

1. Finescreen L
2. Gritchamber Ll
3. Oiland greasetrap  ..ccoceeveernnne
4. Presedimentation ...
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5. Predisinfection/oxXidation......ccccoovvevieices e,

6. Activated carbon treatment .......................

7. Aeration

8. Coagulation and flocculation ..........ccee. i e
0. SEAIMENTALION oo et et e e e e e
10, FIrAtION oo et e

11. DisSinfeCtion ..ot s e
Chlorine Ozone Others
12.0ther processes (SPECITY): v s

V.Sedimentation
1. NO. of sedimentation tanK:........cooevveeeeeeeee e e e

2. Frequency of desludging:........cccovvveeieeiieiie i
3. Type of desludging facility: ........cccccvvvviiiiiiiieie e,
4.  Method of sludge disposal: .........cccccevvevieiiiiiiie e,

5. General appearance of clarified Water: ..........c.cccoviiiii i e

1. NO. Of FIEIS s
2. FIration rate: ....oooiiie e
3. FHEI TUN: e e
4. Depth of gravel: ...

5. Depth of Sand: .......cooiiiiieiie e

VII. Backwashing
1.Criteria used for initiating backwashing:
AIrsCOUr: e s
Rate Duration
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WaALEE SCOUN. oo et e e
Rate Duration

2.Distribution of air and water supply in the sand bed:

Even Uneven
3.Capacity of clean water for backwash: ...........ccccccovvviiiieinnenn,
4.Any mud balls or cracks in the filter bed?

Before backwash .......................
After backwash ......ccccoeeeiii

5.Where does the wash water go? ........ccccocveviieie v,

VIII. Fluoridation
L. ChemMICAl USBA: ..ot e e e e et e e e e e e e e e ans

IX. Chlorination
1.Any interruption in chlorination? ...........ccccccvevieeie e,
2.Frequency of INtErruPtioN: .......cccocvveiieiie e
3.Cause of INTErTUPLION: .....ooeivie i e

8. Storage CONAITIONS: .....cceeiivieiiie e e

X. Clear-water tank(s)
L1.NO. OF TANKS: oo e
2.Capacity of each tank: ..o
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6.Any leak inthe tank?.........ccccvvii i
7.1s the tank properly covered and locked? ..........cccocevevieniieiennn

8.Any scum or foreign substances in the tank? .............ccccceveeenneen,

9.Are air vents and overflow pipes protected by screens? ..................

X1 Process control
Yes No  Frequently
JAr BSE.
PH: e ———-
3. Freeresidual
chlorine:
4, ColoUr: e ——
5. Turbidity:
6. E.cOli/thermotolerant .........ccccceeveiiiiieeciceee e
coli:
7. FIUOTIAE: e
8. ONEIS: e ————

N =

SANITARY INSPECTION

XI1 Record keeping
1. Chemical consumption:........cccoevieiie i

3. Bacteriological examination: ..........cccccccevveeiieciie s
4. Residual chlorine: .......ccouveie i e
5. ONEIS: e

X111 Maintenance
Cleaning Calibrating/oiling/
greasing

Screen: TP PR UPPROPPPY
Pumping facility:
Chlorine-dosing faCility:  ...oooiie i e
Alum-dosing facility: oo
Fluoride-dosing facCility: ..o e

INSIIUMENT (QAUGE, e ee teeste e et e e s e s e e s srae e sreesree e
recording deVICES, BIC.): oo et
7. General NOUSEKEEPING: oo e sre e

ok owdE



8. Storage of ChemiCalS: oo e

X1V Personnel

1. No.of presentstaff: ..o
Permanent Casual

Academic level of the plant superintendent or the most senior operator of the
treatment PIANT: .....cooiee e

2. Length of service in present water-treatment plant. ...................

3. Total experience in water treatment: ..........ccccccoveivieeciecvceee e

XV. Complaints received
1. FrOM OPEIALOIS: ....eeeiieiiiteie sttt e e e e

2. From management: .......c.ueeeiiiie it

XVI Problems (if any) with:
Yes No Description of problems
L.FINE SCIEEN: ot et et sr e sre e
2.Grit Chamber: e
3.001 aNnd grease oo e
trap:

5. ACHIVATEA CarDON e e
B. ABTALION. oo

7. Coagulation and
FlOCCUIALION: oo s
8. SEAIMENTALION. oot et ee s

O, FIrAtION: e e ————

(O = (¥ o] g (o =14 To ] o TR RTRTT
L1 DISINTECHION: e e e e
12.0ther PrOCESS:  oiiiiiiecs e certe e s

13.Process CONLrol: .....ooouiiiis s s
14.ReCOrd KEEPING: ..cvviiiiiecis it eiiees certie e et e st et

15.MAINTENANCE: oo e e e
XVII. IFlow diagram of water works (insert diagram)

XVIII. Remedial measures recommended

1. Measures to be taken immediately:
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2. Measures to be taken later on:

XIX. Have problems identified in the previous sanitary survey been corrected?

Signature of iINSpector: .........cccevvvvveennne,
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	ВСТУП
	1. Read the following international words and guess their meaning.
	2. Translate the following words and phrases and memorize them.
	3. Match the English phrases with their Ukrainian equivalents:
	READING PRACTICE
	4. Read and translate the text.
	Text 1. Water and ecology
	Ecology is the study of the interactions between organisms and their environment. Various different species living in the same place, interacting amongst themselves and with their environment together form an ecosystem. Within an ecosystem there are s...
	5. Decide whether the following statements are true or false according to the text.
	6. Answer the following questions.
	1) How is water and ecology connected?
	2) What does ecology study?
	3) What do biological responses include?
	4) What are the aspects of the stream's hydrograph?
	5) What does the concept of ‘environmental flows’ include?
	6) What are the water-quality characteristics?
	7) Is the problem of water ecology relevant for our region? Why?
	7. Choose the right variant according to the text.
	1) Ecology is the study of the interactions between organisms and…
	A. themselves
	B. people
	C. their environment
	2) Within an ecosystem there are several…
	A. food webs.
	B. species
	C. lakes
	3) How do different types of aquatic … respond to hydrologic changes?
	A. habitats
	B. places
	C. lakes (1)
	4) …are dissolved oxygen, temperature.
	A. physics
	B. water-quality characteristics
	C. elements
	5) Environmental water studies …timing, and quality of water flows, as well as the water levels.
	A. quantity
	B. quality
	C. direction
	6) Developing accurate and reliable metrics requires studying biological….
	A. species
	B. responses
	C. places
	9.Translate the words and word combinations in brackets.
	Ecology is the study of the (взаємодія) between organisms and their environment. Various different species living in the same place, interacting amongst themselves and with their environment together form an (екосистему). Within an ecosystem there are...
	10. Match the terms and their definitions.
	11. Make a summary of the text according to the following plan.
	12. Skim over the text. Answer the following questions.
	12.2 Decide whether the following statements are true or false according to the text.
	13. Skim over the text. Answer the following questions.
	9 Is the problem of water pollution relevant for our region? Why?

	14. Translate the text and speak on the reasons of sewage pollution in Britain. Are they similar with those in Ukraine?
	17. Underline the terms in the article.
	Extensive mining and smelting have resulted in soil contamination which poses risk to human and ecological health. Over 20 000 000 acres of farmland in China have been contaminated by Sn, Cr, Pb and Zn and other heavy metals, accounting for almost one...
	Unit 2
	1. Read the following international words and guess their meaning.
	2. Translate the following words and phrases and memorize them.
	3. Match the English and Ukrainian equivalents.
	4. Match the English and Ukrainian equivalents.
	6. Decide whether the following statements are true or false according to the text.
	6. Answer the following questions:
	7. Choose the right variant according to the text.
	2) About 97% of all water on the Earth is … .
	3) Fresh surface water is found in … .
	4) Since rivers are the main source of the water we use in our every day life, the humanity … .
	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.
	7.Insert the appropriate word or word combination.
	8. Insert the appropriate word or word combination.
	9. Translate the words and word combinations in brackets.
	10. Match the terms and their definitions.
	11. Make a summary of the text according to the following plan.
	13. Answer the following questions.
	14. Choose the right variant according to the text.
	2. Water supply systems include various facilities providing …. .
	(several answers possible)

	3. The study of the course in water-supply engineering is based on the knowledge of the following general technical and specialized dis- ciplines: … . (several answers possible)
	c. 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) water treatment and purification
	15. Read the following text and speak on every type of municipal water consumption.
	16. Read the following text and say what natural sources of water are and what requirements they must satisfy.
	Світові постачання питної води скорочувались протягом кількох останніх десятиліть, тоді як попит на воду швидко зростає, зокрема, завдяки зростанню світового населення та процесів урбанізації. Згідно з даними Всесвітнього економічного форуму, найбільш...
	Unit 3
	1. Read the following international words and guess their meaning. (1)
	2. Translate the following words and phrases and memorize them. (1)
	3. Match the English and Ukrainian equivalents. (1)
	4. Read the text. Using a dictionary, translate it in writing.
	5. Decide whether the following statements are true or false according to the text.
	6. Answer the following questions.
	7. Choose the right variant according to the text. (1)
	2) There are cities whose geographical location … .
	3) The geographic location of some towns and cities requires … .
	4) Even early people took advantage of natural water sources by … .
	5) A water supply system is a complex of … .
	6) Too high pressures in a water distribution system increase the occurrence of … .
	4. Match 1-9 to a-i to form complete sentences.
	5. Insert the appropriate word.
	6. Insert the appropriate word.
	7. Match the terms and their definitions.
	8. Make a summary of the text according to the following plan.
	3. water accumulation and conservation.

	6. Answer the following questions. (1)
	7. Read the following text and speak on the main components and facilities of water supply systems.
	1. a watershed or geographic area that collects water;
	4. an underground pipeline or a ground-level conduit (an aqueduct)
	 water intake structures [facilities];
	 water treatment facilities [structures / stations / plants / works], also called water purification facilities [structures / stations / plants / works];

	8. Read the following text and characterize domestic, public and industrial water supply.
	Unit 4
	1. Read the following international words and guess their meaning. (2)
	2. Translate the following words and phrases and memorize them. (2)
	3. Match the English and Ukrainian  equivalents.
	4. Match the English and Ukrainian  equivalents.
	6. Decide whether the following statements are true or false according to the text. (1)
	7. Answer the following questions.
	8. Choose the right variant according to the text.
	2) Water contaminants are typically divided into suspended …, dissolved organic …, heavy metal …, etc.
	3) Dissolved organic matter is … of biological origin, containing carbon.
	4) Microorganisms are microscopic organisms including … .
	6) There are complex … among factors such as surface and ground water, atmospheric and climatic factors, natural landscape features, human activities, and aquatic health.
	9. Insert the appropriate word or word combination:
	10.Translate the words and word combinations in brackets.
	11.Match the terms and their definitions.
	12. Choose the correct word.
	2. ﬂocculation / flocculants / to flocculate
	3. ﬁltration / filters / to filtrate
	4. disinfection / disinfectants / to disinfect
	5. aeration / aerator / air / to aerate
	6. softening / softener / to soften
	14. Make a summary of the text according to the following plan.
	15. Skim over the text.
	17. Read the following text and speak on every stage of water treatment.
	19. 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.
	Unit 5
	1.Read the following words and guess their meaning.
	2.Translate the following words and phrases and memorize them.
	3. Read the text. Using a dictionary, translate it in writing.
	4. Decide whether the following statements are true or false according to the text.
	5. Answer the following questions.
	6. Choose the right variant according to the text.
	2) Household wastewater is also called … .
	3) Grey water is … than black water.
	4) Grey water is used for watering plants or … for flushing toilets.
	5) Storm water is runoff from … .
	6) Sanitary sewage may contain … . (several answers possible)

	7. Insert the appropriate word or word combination.
	8. Insert the appropriate word or word combination. (1)
	9. Translate the words and word combinations in brackets. (1)
	10. Match the terms and their definitions. (1)
	11. Make a summary of the text according to the following plan. (1)
	12. Skim over the text.
	1. pretreatment (preliminary treatment);

	14. Read the following text and speak on every stage of sewage (wastewater) treatment.
	 nitrogen and phosphorus removal;
	 odour removal.

	15. Read the following text and say what the purposes of sludge treatment and disposal are.
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	Zaporizhstal Steel Works introduces new biotechnologies

