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Beryn

VYTpoI0B&K TPUBAJIOTO Yacy HEB1JI’ €MHOIO YACTUHOIO BUBUEHHS 1HO3EMHUX MOB
y CHUCTEeMI1 BUIIOI OCBITU € OBOJIOAIHHS PO(eciiiHO-OpIEHTOBAHOI KOMYHIKATHBHOIO
KoMIieTeHIlI€0. Mosoguii  (axiBellb MOBUHEH YMITH KOPHUCTYBAaTHCS 1HO3EMHOIO
MOBOIO HE€ JMIIe Ha TOOYTOBOMY PiBHI, a W y cdepli TpyAOBUX BiTHOCHH.
MoBiieHHEBa KOMITETEHITIS K CKJIaJ0Ba 3arajibHOi MPOQeciifHOi KOMIIETEHIT MOXe
CTaTH 3all0OPYKOI0 BCTAHOBJICHHS ¥ MIATPUMAHHS JUIOBUX CTOCYHKIB 13 MApTHEPAMHU 3
3aKOpPJIOHY, BHXOJY Ha NEPCIEKTUBHUW MIIAX KAap €PHOrO 3pOCTAaHHA W HaOyTTH
CTaTyCy KOHKYPEHTO3JaTHOro (paxiBIsi HAa Cy4YaCHOMY PHUHKY Ipalli, 0 BHCYBAa€
Je1aJIl BUILI BUMOTH 10 ITIOTECHIIIHHNX KaHIU1aTIB.

Ha panomy erami BOJIOAITH 1HIIOMOBHOIO MOBJICHHEBOIO KOMIIETEHIIIEIO
O3Hauae:

- KOPEKTHO BHUKOPUCTOBYBATH NpOo(deciiiHy JEeKCUKY BIAMNOBIIHO 10
rpaMaTHYHAX HOPM IHO3EMHOI MOBHU y peaTbHUX KOMYHIKaTUBHUX CUTYaIlisX;

- BOJIOHITH  PO3MOBHUMHU  Kiime, ¢opMmyjaMu  CIOUIKYBaHHS U
KOMYHIKaTHBHUMH TTaTTEPHAMU;

- YMITH MPaIOBaTH 3 HAYKOBOIO i (haxOBOIO JIITEPaTypOI0 1HO3EMHOIO MOBOIO
3 METOIO BIIIY4YEeHHS 1H(hOpMaIlii s peanizaiiii mpoQeciiiHoi AisIbHOCTI.

MaiiGyTHiil criemiaiicT Mae YCBIIOMUTH, IO JJI YCHIIIHOTO MO3UIIIOHYBaHHS
cebe y mpodeciitHOMY CEpeIOBHIINl BOJOMIHHSA I1HIIOMOBHOK KOMYHIKATHBHOIO
KOMIICTCHI[IEIO YaCTO € HE CTUIBKM Oa)KaHUM, CKIJTEKH 000B’I3KOBHM, aJKE B1J] IIHOTO
3aJIC)KUTh YCTAHOBJICHHS €(MEKTUBHUX TMAPTHEPCHKUX KOHTAKTIB 3 1HO3EMHHUMU
KOJIETaMH, 1110 € 0COOJIMBO aKTyaJbHUM B YMOBax riooasizarii.

Marepian, 3anpornoHOBaHUN y HABYAIBHOMY MOCIOHHMKY, MOXE€ OyTH BUKOPHCTAHHMA
SK MiJ 4Yac ayAuTOpHOI, TaK 1 CaMOCTIMHOI poOOTH 3700yBadiB BHIINOi OCBITU
cremiaibHOCTI 194 «['igpoTexHiuHe OYIIBHUIITBO, BOJHA 1HXKEHEPis Ta BOJHI
TEXHOJIOTTI»

[TociOHMK mNpU3HAYEHO ISl 3aCBOEHHS BY3bKOTAIy3€BHX TEPMIHOJOTIYHUX

OJIMHUIIb, PEMPE3CHTOBAHMX Y KOHTEKCTI METOAMYHO aJanToOBaHOrO (HaxoBOTO



Marepianxy, MOJaHOTO y CYMPOBOJI KOMIUIEKCY JIEKCUKO-TPAMaTUYHHX Ta YMOBHO-
KOMYHIKaTHBHUX BIIPAB.

Y CTpyKTypl HaBYAJIBHOTO MOCIOHMKA BUTPUMAHO JIOT1YHY IOCIIIOBHICTb
TEKCTIB, MIAMOPSAAKOBAHY TPUHIMITY BIJ TPOCTOTO JIO CKJIAJAHOTO. 3MICT
IpEACTaBICHOI0 MaTepialy OXOILUIIOE HAMBaXIUBIII MPOOJIEMHU TiapoMesioparlii Ta
BOJHOTO TocmojapcTBa. [lin0ip TeMaTWKU TEKCTIB 3/1HCHIOBABCSA BIAMOBIAHO 0
YUHHUX POOOYMX TMporpaM JAUCHUIUTIH MpodiibHUX Kadeap. 3ampornoHOBaHi
MICISATEKCTOBI 3aBJaHHs MPOWIILIM anpoOallifo Ha MPaKTUYHHUX 3aHATTIX y Tpynax
BIIMOBIHOT CMEIIAIbHOCTI ¥ MIATBEpAWIM JOLUIBHICT Ta €(QEeKTUBHICTh iX
BUKOPUCTAHHS.

B naBuanpbHOMY MOCIOHMKY MPECTaBIEH] TEKCTH 1 JIJIi CAMOCTIHHOI pOOOTH.
CamocrTiiiHa poboTta — 1e ¢opma oprasizaiii HaBYaJIbHOI JISJIBHOCTI 3700yBauiB
BUIIOT OCBITH, CHpPSIMOBaHA Ha 3aCBOEHHS YACTUHU MPOTPAMHOIO MaTepialy B
Mo3aayAUTOPHUH vac.

Mera camocTiiiHOI poOOoTH — chnpuaATd (OPMYBAHHIO CaMOCTIMHOCTI SIK
OCOOHMCTICHOT pUCH Ta BaXXJIMBOI MPO(eCciiHHOI IKOCTI MOJOMO1 JIOAUHHU, CYTh SKOi
MOJIsSITa€ B YMIHHSAX CHCTEMAaTH3yBaTH, TUIAHYBAaTH, KOHTPOJIOBATH W PETYJIIOBATH
CBOIO JISUTbHICTH 0€3 JOTOMOrH M KOHTPOJIO BUKIamada. CaMocTiiiHa poOoTa dae
MO>KJIUBICTh MpaIOBaTH 0€3 MOCMiXy, KOPUCTYBATHUCA JOBIJKOBUMH Martepiajamu, a

TaKoK 00MpaTH ONTHUMAJILHUI TeMIl poOOTH Ta YMOBH ii BUKOHAHHS.



Text 1. THE USE OF WATER RESOURCES IN LAND MANAGEMENT
1. Water management system provides water for various branches of national
economy. Each year the amount of water taken from all sources to meet the
requirements of national economy is in excess of 30 km®. The programme of
reclamation development in Ukraine, and above all, land and pasture irrigation,
timber floating, is part and parcel of water resources utilization. Approximately 50%
of the total water supply is used for agriculture. At present, water used in agriculture
amounts to 15 km®, in the future it will almost double.
2. Within the agriculture sector, irrigation is the major water consumer. Extensive
reclamation activities being under way, the relationship between land reclamation and
water resources development becomes ever so close.
3. The water for irrigation is diverted basically from the surface flow (98%),
underground waters accounting only for 2%. Nevertheless in recent years
underground waters have become increasingly be used for irrigation purposes.
4. Most of water reservoirs in the country are used comprehensively, that is for
various needs of national economy: hydropower, water transport, fisheries,
communal and industrial water supply including thermal and atomic power stations,
irrigation varieties of agricultural crops, etc. For example, in the Dnieper cascade the
Kremenchuk, Kakhovska and Kyiv reservoirs have the largest storage capacity.
5. There are also some single-purpose reservoirs, i.e. reservoirs used, for example, for
purely irrigation purposes. These are located primarily in Crimea and some southern
regions of Ukraine.
6. There are many ponds and large canals in Ukraine, serving irrigation purposes, the
largest of which are Kakhovka main canal and the North Crimean canal.
7. In order to optimize the methods of water resources utilization in the course of land
reclamation, the following measures are applied on a large scale:

a) construction of new and rehabilitation of existing irrigation systems on the basis
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of dynamic salt-water balance and economic calculations;

b) improvement of planning and operational control of water use on the basis of
the forecast and available information about water content of the sources as well as
on the basis of water use optimization. Water management computation techniques
employed in designing reclamation projects are being improved.

8. Scientifically substantial record of the forecast changes of water resources is
introduced; the dynamics of salt-water balance of different areas and its relationship
with irrigation technology are studied closely.

9. As the control and planning of water use are improved, long-range forecasting of
weather and sources’ water content becomes increasingly important.

10. The work aimed at raising the efficiency of water use at reclamation projects
proceeds in two main directions: modernization of presently applied technologies and
introduction of operational system of water utilization. A great deal is being done to
perfect irrigation technology and apply anti-filtration measures, which help to raise

substantially the efficiency of reclamation projects.

Exercises
1. Memorize the spelling, pronunciation and translation of the following words:
to provide water — 3abe3mne4yyBaTH BOJI00
amount — KUJIbKICTb, V. TOPIBHIOBATH, CKJIAJaTH
source — JKepeno
in excess of — 3Bepx, OLIBII HixX
to be under way — npoBouTH, BeCTH
surface flow — moBepxHeBwii CTiK
storage capacity — BogoMiCTKiCTh
to apply on a large scale — mmpoko 3acTocoByBaTH
water management computations — Boorocmnoaapchbki po3paxyHKu
to raise the efficiency — migBunyBaT e(h)eKTUBHICTB
anti-filtration measures — npotudiabTpariiti 3aX01u

for irrigation purposes — 3 METO0 3pOIECHHS
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water Consumer — Crio>)xuBayd BOJIU
relationship — BimHOIIEHHS, 3B'I30K
improvement of planning — BIockoHaJIeHHs TUTaHYBaHHS
pasture irrigation — 0OBOIHEHHS TACOBHMIII
timber floating — micocmias

part and parcel — HeBia’eMHa YacTHHA

to divert water — BigBo AU TH BOTY
comprehensively — 3i B¢cix cTopiH, BceOIYHO
pond — Boxoiima

forecast — mporno3, nependadeHHs

to proceed — npoXoaUTH, TPOAOBKYBATUCH

a great deal of — 6araTo

2. Translate into Ukrainian the following words with common stem and word-
combinations:

— active, activable, activate, activation area, activator, actively, reclamation
activities, activist, activated, activize;

— consume, water consumer, consumership, consumable goods, consumed energy,
consumption, consumptive articles;

— filter (n), filter (v), filtering, filter-paper, filter-tipped cigarette, filtration system,
filtrate; filtrable, filtrability, filter-press, anti-filtration measures;

— perfect, perfectible design, perfecting machine, perfectibility, attain perfection,
perfective aspect, perfectionism, perfectly, perfector, perfecto, perfectionist, perfect
irrigation technology;

— relate, related enterprise, international relations, relationship, relational, relative
density, relatively useful device, theory of relativity, relator, relativism, relativistic
electron;

— substantiate, substantial argument, substantiality, substantialize, raise

substantially, substantials (n pl), substantiation.



3. Match the words from the left-hand column to the corresponding translation

from the right-hand column:
32/I0BOJIBHATH TTOTPeOU
JiCOCIIIaB

BOJIOTIOCTaYaHHS
MeJIiopaTUBHA JISUIBHICTh
T'OJIOBHHMH CIIOJKMBA4 BOIH
CKJIaJIaTu

3HAYHO M1ABUIIYBAaTH

rayry3i HApOJHOTO TOCTIOIaPCTBA
JIOBIOCTPOKOBHI IIPOTHO3
HEBIJ €MHA YaCTHHA

BOJIHI pecypcH

BOJOMMA

aTOMHA €JIEKTPOCTAaHII1s

pUOHI IpOMUCTH

water supply
reclamation activities

to meet the requirements
long-range forecasting
to raise substantially
atomic power station
fisheries

to account for

timber floating

pond

major water consumer
water resources
branches of national economy

part and parcel

4. Give Ukrainian equivalents of the following words and word-combinations:

efficiency of reclamation projects, responsive to irrigation crop, available

information, water resources utilization, approximately, underground water, various
needs, water transport, hydropower, communal water supply, thermal power station,
storage capacity, purely irrigation purposes, rehabilitation of existing irrigation
systems, on the basis, economic calculations, dynamic salt-water balance, operational

control, water content of the sources.

5. Find in the text and write down English equivalents of the following words:

nporpama PO3BUTKY MeJtiopartii, BJIOCKOHAJICHHS MJIAHYBaHHS,

CUIBCHKOTOCTIOAAPCHbKUN  CEKTOP, BOJOTOCIOAAPCHKI PO3PAXYyHKH, BCEOIYHO, HA
OCHOB1 TPOTHO3YBaHHS, BXKWBATH 3aXOJ, IIUPOKO 3aCTOCOBYBATH, OUIBII HIXK,

JIHIMPOBCHKUM KacKaJl, HAYKOBO OOIPYHTOBAHUM OOJIK, MiABUIIUTU €()EKTUBHICTH



BUKOPUCTAaHHA BOJM, BJOCKOHATIOBATH 3pOIIYBaIbHI TEXHOJOTIl, JKEpero,

BIJIBOJMTH BOAY, BAOMPATH ONTUMAaJIbHI METO/IM BUKOPUCTAHHS BOAHHUX PECYPCIB.

6. Answer the questions:

1. What is the annual amount of water taken from all sources to meet the
requirements of national economy of our country?

2. What’s the total water supply used for agriculture?

3. Why does the relationship between land reclamation and water resources
development become ever so close?

4. What needs of national economy are most of water reservoirs in the country used
for?

5. Where are the largest canals in Ukraine, serving irrigation purposes, located?

6. Are any measures applied in order to optimize the methods of water resources
utilization?

7. Why do water management computation techniques require improvement?

8. What is scientifically substantial record of the forecast changes of water resources
aimed at?

9. Why does the importance of long-range forecasting of weather and sources’ water
content increase?

10. What are the ways of raising the efficiency of water use at reclamation projects?

7. Get ready to render the text.
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Text 2. WATER MANAGEMENT IN UKRAINE
1. Water management began to develop in Ukraine in ancient times. The
development of waterways was linked with the Dnieper. The navigation on this river
appeared over 2,000 years ago. But the first passenger ship line was opened on the
Dnieper in 1850.
2. At the beginning of the twentieth century Ukraine had an inadequate water supply.
Only a few large cities had water supply systems. The sewerage and water drainage
systems were very limited.
3. In accordance with the plan of the electrification of the country, the problem of the
all-round utilization of water resources was tackled in Ukraine. It began with the
construction of the Hydroelectric Power Station on the Dnieper. At that time it was
the largest water power plant in Europe. The first ships passed through the Dniproges
locks in May, 1933.
4. The reconstruction of farming created favourable conditions for the development
of irrigation, the construction of large irrigation and flooding systems. Important
work was carried out also for reclamation of swamped lands.
5. The water supply to industry, farms and public utilities considerably improved.
Special attention was devoted to the water supply of the Donbas and Dnieper
industrial areas.
6. Water management developed greatly in Ukraine after the war. New hydroelectric
power plants and irrigation and drainage systems were constructed.
7. The Kakhovka hydropower station was put into service in 1956. Four years later
the Kremenchuk hydropower plant was constructed and at the same time one of the
largest artificial reservoirs on the Dnieper was created.
8. The construction of the two power stations made it possible to irrigate, flood and
ensure water supply to the arid southern areas of the country.

9. The fourth stage of the Dnieper cascade of power stations — the Dniprodzerzhinsk
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HPS was completed in 1963. It was followed by the Kyiv and the Kaniv power
stations. Altogether Dnieper cascade of power stations generate a total of 10,000 min
kw-hrs in the average year.

10. It must be said that the water economy of Ukraine has been considerably
developed in the recent years. Water resources are used not only for power generation
but also for navigation, land irrigation, industrial enterprises. They are a source of the
water supply for the population. Many cities, industrial enterprises, state and private

farms use underground water.

Exercises
1. Memorize the following words:
reclamation of swamped lands — meioparrist 3a60109eHUX 3eMEITh
to be linked with — OyTu moB‘s3anuM 3...
inadequate water supply — HeocTaTHE BOIOTIOCTaYaHHS
in accordance with — 3rigso 3...
water management — BogHe rocrnoaapcTBo
to tackle — posrisimatu, po3pooisaTu
to put into service — BBeCTH B Ai0
arid areas — 3acynuinBi 3emii
in ancient times — gaBHO, B JaBHI Yacu
to create favorable conditions — cTBoproBaTi CipUATINBI YMOBH
to ensure — 3abe3neunT
In recent years — 3a MUHYJII POKH, HEJJTaBHO
lock — mro3
sewerage system — kanHasi3ailiiiHa cucrema
public utilities — komyHanbHI OCTYTH
in the average year — B cepeiHbOMY 3a PiK
all-round utilization — Bce6iuHe BUKOpHCTAaHHS
to devote special attention — npuninsTu 0coOIUBY yBary

industrial enterprises — mpoMucIOBI MiAIPHEMCTBA
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hydroelectric power station — TEC

to be limited — 6yTu oOMexxkeHNM

to generate — BupoOIsTH, TEHEPYBATH

2. Find in Text B English equivalents of the following:

BojH1 nwisixu, OynmiBHunTBOo, ['EC, Memiopallis, 3Ha4HO, CIIChKE TOCIOJApCTBO,
3pOITyBaJlbHA CHCTEMa, CTBOPIOBATH, 3a0€3MECUUTH BOJIOTIOCTAYaHHS, BHPOOHHUIITBO
EIEKTPOCHEPTii, eneKTpudikallis, IpeHa)KHA CUCTeMa, 3a00JI0YeH] 3eMITl, CIIPUSITINBI
YMOBH, B JIaBHI 4YacH, B CEPEIHbOMY 3a PiK, MPOMHCIIOBI paloHH, 3TiAHO 3 ...,
HaOUTbIII IITY4YHI BOJAOWMMING, 3aBEPIIMTH, 3arajioM, MOTPIOHO CKa3aTy,

CYAHOINIABCTBO, IMIPHUBATHC CCIIIHCBKE IOCIIOAapCTBO.

3. Complete the sentences with the words given below:

1. The first ships passed through the Dniproges... in May, 1933.

2. The sewerage and water ... systems were very limited.

3. Special attention was devoted to the ... ... of the Donbas and Dnieper industrial
areas.

4. The reconstruction of farming created favourable conditions for the development

of irrigation, the construction of large irrigation and ... systems.

5. It should be said that the ... ... of Ukraine has been considerably developed in the
recent years.
6. The Kremenchuk ... ... was constructed in 1960 and at the same time one of the

largest artificial reservoirs on the Dnieper was created.

(water economy, drainage, hydropower plant, locks, flooding, water supply).

4. Develop the situation.
You are a professor. You are examining one of your students. Ask him questions
concerning the use of Water Resources in Land Reclamation and Water Management

of Ukraine.
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Text 3. EARTH'S WATER: GROUND WATER
1. Ground water is the part of precipitation that seeps down through the soil until it
reaches rock material that is saturated with water. Ground water slowly moves
underground, generally at a downward angle (because of gravity), and may

eventually seep into streams, lakes, and oceans.

unsaturated soil

unsaturated soil

water
tabl

ground water

- e Here is a simplified diagram showing
\‘\\‘b H =)

the ground is saturated below the
water table. The ground above the water table may be wet to a certain degree, but it
does not stay saturated. The dirt and rock in this unsaturated zone contain air and
some water and support the vegetation on the Earth. The saturated zone below the
water table has water that fills the tiny spaces (pores) between rock particles and the
cracks (fractures) of the rocks.
3. A few important factors are responsible for the existence of ground water:

(a) Gravity

Nothing surprising here — gravity pulls water toward the center of the Earth. That
means that water on the surface will try to seep into the ground below it.

(b) The Rocks Below Our Feet

The rock below the Earth's surface is the bedrock. If all bedrock consisted of a
dense material like solid granite, then even gravity would have a hard time pulling
water downward. But Earth's bedrock consists of many types of rock, such as
sandstone, granite, and limestone. Bedrocks have varying amounts of void spaces in

them where ground water accumulates. Bedrock can also become broken and
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fractured creating spaces that can fill with water. And some bedrock, such as
limestone, are dissolved by water — which results in large cavities that fill with water.
4. In many places, you can see that rock is laid down in layers. Some layers have
rocks that are more porous than others, and here water moves more freely (in a
horizontal manner) through the earth.

5. So, gravity doesn't pull water all the way to the center of the Earth. Deep in the
bedrock there are rock layers made of dense material, such as granite, or material that
water has a hard time penetrating, such as clay. These layers are under the porous
rock layers. Since it is more difficult for the water to go any deeper, it tends to pool in
the porous layers and flow in a more horizontal direction across the aquifer toward a

surface-water body, like a river.

Exercises
1. Memorize the spelling, pronunciation and translation of the following words:
precipitation — onaau
to seep — nmpocouyBaTUCs
rock material — ckenscra mopona
to saturate — nHacuuyBaTu
water table — piBeHb IpyHTOBHX BOJI
to support — nigTpumyBatu
to fill — nanoBHIOBaTH
to penetrate — npoHukaTu
clay — rmuna
particle — yactouka
crack — miinnHa, TpilnMHa
fracture — poziaom, po3pus
bedrock — xopinHa, MaTepuHCHKa mopoa (reoJ.)
dense — niIpHUHA
sandstone — minaHuk

limestone — BamHsK
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to dissolve — pozuunsTH

cavity — mopo>kHHHA, ITyCTOTA, IIUJIMHA B TIOPOIi
to lay in layers — 3ansratu mapamu

to pool — po3nmmBarucs

aquifer — BOJJOHOCHH# TOPU30HT

2.Give Ukrainian equivalents of the following words and word-combinations:

to fill tiny spaces, to be responsible for, to pull water downward, bedrock, to consist
of a dense material, sandstone, limestone, varying amounts of void spaces, to be
dissolved by water, eventually, to stay, to contain, to support, pore, crack, to exist, to

penetrate, to pool, to be laid down in layers.

3. Find in the text and write down English equivalents of the following words:

ICHYBaHHSI IPYHTOBUX BOJI, CHUJIa TSDKIHHS, TPAHIT, Pi3HI THUIHU CKEJSCTOI MOPOIH,
Oyno © BaXKO, HAKOMWYyBaTH IPYHTOBY BOAY, CSATHYTH CKEJSCTOI TOPOIH,
MPU3BOJUTH 0, BEJIMKI MyCTOTH, PIBEHb I'PYHTOBUX BOJ, BOJIOTUI, HAIlOBHIOBATH,
JaCTOYKH, PO3JIOM, BaITHSIK, MAaTepUKOBa TMOpOja, TATHYTH, HAKONMUYYBATH, TIWHA,

BOJIOHOCHUM T'OPU30HT.

4. Find in the text 10-12 word-combinations with prepositions and adverbs of

place and direction, write them down and translate into Ukrainian.

5. Arrange the following words in pairs according to:

1. similar meaning

2. opposite meaning.

vertical, to reach, cavities, downward, eventually, top, saturated, void spaces, to stay,
slowly, to come to, dirt, below, quickly, at last, to remain, upward, above, ground,

fracture, wet, porous, crack, dry, dense, horizontal, bottom.

6. Complete the sentences filling in the words given below:
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. Rain water ... through the soil until it comes to ... material.

. The ground below the ... is saturated.

. The dirt and rock in unsaturated zone support ... on the Earth.

. This part of water cycle shows formation and movement of ... water.
. Limestone is ... by water.

. Granite is ... material.

. Void spaces can ... with water.
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. Sandstone and limestone are ... than granite.
(fill, water table, ground, seeps down, dissolved, dense, more porous, rock,

vegetation

7. Make up sentences with the following words given in a jumbled order:

1. sandstone, many types, the Earth’s bedrock, of, consists, limestone, such as, of
rock, granite.

2. accumulates, in pores, in, and, rock particles, water, between, the cracks, of rock,
in the saturated zone.

3. the movement, important factors, gravity, and of bedrocks, are responsible for,
various kinds, of ground water.

4. seeps down, reaches, precipitation, through the soil, rock material, water, until, it,
saturated with.

5. above the water table, does not, long, the ground, stay saturated.

6. pools, gravity, of the Earth, water, the center, towards.

7. flows, of bedrocks, in a horizontal manner, in porous layers, water, sideways.
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Text 4. THE ADVANTAGES AND DISADVANTAGES OF GROUND WATER

Ground water serves a great many people who live in rural areas and have a water-
supply system of one type or another. The reason is that, among the various sources
of supply, ground-water is by far the most practical and safe in nature. Even in a
highly industrialized country such as the USA, municipal ground-water installations
far outnumber surface-water supplies. It is very probable that, for a long time to
come, ground water will be the most important source of supply for most rural
communities of the world.

The advantages of ground water are:

1. It is likely to be free of pathogenic bacteria;

2. Generally, it may be used without further treatment;

3. In many instances it can be found in the close vicinity of rural communities;

4. It is often most practical and economical to obtain and distribute;

5. The water-bearing stratum from which it is drawn usually provides a natural
storage at the point of intake.

The disadvantages are:

1. Ground water is often high in mineral content;

2. It usually requires pumping.

Get two sponges and lay one on top of the other. Pour water (precipitation) on top
and it will seep through the top sponge downward into the bottom sponge. If you
stopped adding water, the top sponge would dry up and then the bottom sponge
would dry up too. Now, put a piece of plastic between the sponges (making the
bottom sponge an impermeable rock layer that is too dense to allow water to flow
through it). Now when you pour water on the top sponge, the water will seep
downward until it reaches the plastic. The top sponge will become saturated, and
when the water comes to the plastic it won't be able to seep into the second sponge.

Instead, it will start flowing sideways and come out at the edges of the sponge
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(horizontal flow of ground water). This happens in the earth all the time — and it is an

important part of the water cycle.

Exercises
1. Memorize the following words.
rural area — cisibcbka MiCLIEBICTB
supply— nocrauatu, mocradyaHHs
a water-supply system — cucrema BogONOCTa4aHHS
municipal — micbkuit
outnumber — mepeBaXkaT 3a KUTbKICTIO
advantage — nepeBara
disadvantage — nemgoiik
treatment — o6poOka, ouncTKa
in the close vicinity — my:e 61M3bK0 Bif
to obtain — orpumatu, 100yTH
to distribute — posmoainsaTu
water-bearing stratum — BoJOHOCHMIA IJIacT
to draw — BigBOANTH, 100YBaTH
to store — HanOBHIOBATH, 3aMacaTu
to provide — 3abe3neuyBaTH, HaJaBaTH

intake — Bo103a6ip

2. Translate into English:

1. baraTo nrozeit y ciTbChKii MiCLIEBOCTI BUKOPUCTOBYIOTh I'PYHTOBI BOJIH.

2. IpyHTOBI BOJY OLIBII KOPHCHI 1 Ge3meyHi.

3. Y MailOyTHbOMY I'PYHTOBI BOJAM CTaHYTh HAHBaXKJIMBILLIUM JIKEPEIIOM
BOJIONIOCTaYaHHS B CUTBCHKUX MICIIEBOCTSX.

4. MoxxHa Ha3BaTH WIOHAWMEHIIE 5 TepeBar IPYHTOBUX BOJ HaJ MOBEPXHEBUMH
BOJIAMH.

5. Y rpyHTOBUX BOJaX HEMaE MATOTEHHUX OaKTepi.
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6. [pyHTOBI BOJM MOYKHA BUKOPHCTOBYBATH 0€3 OYHILEHHS.

7. BomoHocHwMIA map 3a0e3neuye MprupoIHe TOTIOBHEHHS B TOUIII BOJI03a00pYy.
8. IpyHTOBa BOJIa MiCTUThL 6Arato MiHepaabHUX PEYOBHH.

9. l;ist moOyBaHHS TPYHTOBUX BOJI 3a3BUYail IOTPIOHI HACOCH.

3. Define the main idea of the text.

4. Divide the text into parts, state the microtopics of each part. Render the

contents of each part in 1-2 sentences.

5. Speak about advantages and disadvantages of ground water.

20



Text 5. DRAINAGE
1. Drainage is the natural or artificial removal of surface and sub-surface water from
a given area. Many agricultural soils need drainage to improve production or to
manage water supplies.
2. Agricultural drainage is the use of surface ditches, subsurface permeable pipes, or
both, to remove standing or excess water from poorly drained lands. During the late
1800s, European settlers in the Upper Midwest began making drainage ditches and
channelizing (straightening and reshaping) streams to carry water from the wet areas
of their farms to nearby streams and rivers. Later, farmers increased drainage by
installing subsurface drainage pipes generally at a depth of three to six feet. Until the
1970s, most subsurface drainage pipes were made from short, cylindrical sections of
concrete or clay called "tile," That is why terms like tile, tile drainage, and tiling are
still used, even though most drainage pipe today is perforated polyethylene tubing.
When installing a subsurface drainage system, pipes are either strategically placed in
a field to remove water from isolated wet areas or installed in a pattern to drain an
entire field.
3. Many soils in the world have poor natural internal drainage and would remain
waterlogged for several days after excess rain without artificial drainage. This
prolonged wetness prevents timely fieldwork and causes stress to growing crops
because saturated soils do not provide sufficient aeration for crop root development.
The roots of most crops cannot tolerate excessively wet conditions for more than a
couple of days. Soil conditions that make drainage a necessity for some agricultural
lands include those with slow water permeability or dense soil layers that restrict
water movement, flat or depression topography and, in some areas, high levels of
salts at the soil surface. Large areas of Minnesota would not reliably produce crops if
artificial drainage systems had not been installed. Subsurface drainage pipes are
typically placed at depths of 3 to 4 feet in poorly drained soils.
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Exercises
1. Match the words from the left-hand column to the corresponding translation
from the right-hand column:
permeable — xaHaBa
restrict water — BigBeICHHS BOIU IPUPOTHUM IILISTXOM
flat / depressional topography — kepyBaTu 3amacamMu BOJIU
to produce Crops — BHCOKHIA PiBEHb COJICH
to install drainage system — nepdopoBana Tpyda
ditch — (Bo10)mpoHUKHMIA
subsurface drainage pipes — ByacHe POBEICHHS MOJIBOBUX POOIT
natural removal of water — rongapuuit qpeHax
tile drainage — morase (ciadke) ocymeHHs
excessively wet conditions — mia3emMHi qpeHakHi TpyOu
perforated tubing — oomexyBaTu pyx Boau
to manage water supplies — yMoBu mepe3BOJIOKEHHS
poor drainage — BupoIyBaTH BpoKal
high levels of salts — piBHuHHUI penbed / MiCIIEBICTD 3 JTOMIMHAMU

timely fieldwork — BcranoBuTH (30y1yBaTH) APEHAXKHY CHCTEMY

2. Give Ukrainian equivalents of the following words and word-combinations
excess surface water, ditch, permeable pipes, settlers, straightening and reshaping, to
carry water, cylindrical sections of concrete or clay, in a pattern, entire field, poor
natural internal drainage, prolonged wetness, crop root development, to tolerate wet
conditions, slow water permeability, to reliably produce crops.

3. Find in the text and write down English equivalents of the following words:

22



nmoOyyBaTH APEHAXKHY CHUCTEMy, CTOS9a BOJA, IMOTAaHO OCYIICHI 3€MJli, BOJIOTI
TepuTopii, Ha TMOUHI 3-6 PyTiB, rOHYapHa TpyOa, X04ya, ONEPATUBHO, CIPUUHHSITH
(cTBOprOBaTH) HaBaHTaXXEHHS (THCK), 3a0€3MEUYUTH JOCTaTHIM JIOCTYyH IOBITPS,
JCKiJIbKa JAHIB, IIUTBHUNA T1ACT (IIap) TPYHTY, pelibed 3 JOUUHAMH.
4. Arrange the words in pairs according to:
a) similar meaning
b) opposite meaning.

natural, slow, subsurface water, tube, to restrict, trench, artificial, ground water,
permeable, impervious, fast, to limit, contamination, surface, impermeable, wet,

subsurface, pollution, dry, environmental, pipe, ditch, ecological, pervious.

5. Make up sentences with the following words given in a jumbled order.

1. may be adequate for, in moist climates, soils, cropping.

2. from snow melt, become, waterlogged, each year, from heavy rains, or, some soils,
for brief periods.

3. passes, very slowly, water, clay, downward.

4. around the roots, air movement, the excessive water, eliminates, through the soil.

5. of mineralized soil, may, some soils, have, an, layer, impervious.
6

. fruit trees, is, a week, enough, to kill, the soil

. Answer the questions:

. What is drainage?

. Is drainage needed only in agriculture?

. What is agricultural drainage?

. When did draining of soils begin in the USA?

. What were the first steps of European settlers?

. What are the meanings of the term “channelizing”?

. Why was channelizing carried out in the Midwest of the USA?
. How was drainage increased later?

. What is tiling?
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10. In what ways is a subsurface drainage system installed?

11. On what soils is agricultural drainage needed?

12. Is prolonged soil wetness a favorable phenomenon for farmers? Why?
13. Name 4 kinds of soil conditions that make drainage a necessity.

14. What depth are drainage pipes placed at?
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Text 6. CURRENT PRACTICES IN DRAINAGE CONSTRUCTION.
1. Modern drainage systems have geotextile filters — synthetic textile fabrics. They
retain and prevent fine grains of soil from passing into and clogging the drain. In a
typical drainage system they can be laid along a trench which is then filled with
coarse granular material: gravel, seashells, rock. The geotextile is then folded over
the top of granular material and the trench is then covered by soil. Ground water
seeps through the geotextile and flows within the granular material to an outfall. In
high groundwater conditions a perforated plastic (PVC or PE) pipe is laid along the
base of the drain to increase the volume of water transported in the drain.
2. A new technology of application of drainage trenches has been developed by
Rocochinsky A. and Gromachenko S., scholars of National University of Water
Management and Nature Resources Use. It is aimed at protection of water bodies
from local pollutants of different origin — biological, chemical, radiological, etc.
Figure given below shows how the filtration flow is treated with the help of drainage
absorbing trenches filled with zeolite tuff, natural sorbent material.
3. Precipitation penetrates through the fertile layer of soil and vegetation covering the
landfill, interacts with different types of wastes and
Figure. 1. Application of

Precipitations

Protective layer l l l Fertile layer of soil engineering land

af zeolite tuff and vegetation

- Stream

reclamation measures to

protect water bodies

- T —y = _
from local pollutants.
b direct Absorbing trenches o
£ OIFECHon | fitled with zeolite iTTerent Types lepression curve i
of filfration |, ¢f of wastes fOI‘mS the toxic

flow

filtrate. To neutralize the
negative impact of the filtrate, it is necessary to make a trench along the perimeter of

the landfill and fill it with sorbent material, for example, with zeolite tuff. As a result,
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the infiltrate will be purified, surface air layer will be deodorized and ground water

sipping into the stream will be clean.

Exercises
1. Memorize the following words.
fabrics — marepian, TkaHnuHa, BUPiO
to retain — 3arpumyBatu
fine grains — masieHbKI YaCTOYKH
to clog — 3acmivuyBaTH, 3aKyOPIOBATH
COarse — KpymnHui, BEJIUKUN
gravel — rpasiit
seashells — MmopchKki pakyIku, MyIILTi
to fold over — o6ropratu
to cover — noxpuBatu
outfall — BooBiaBix
water body — BogHui1 00’ €KT
to protect — 3axuuaru
to treat the filtration flow — ounimaru dinpTpariiHuil MOTIK
drainage absorbing trench — npenaxna Tpanmies-norimHaq
zeolite tuff — neonitoBuii TY(h
landfill — cmiTTe3BanmIIE
wastes — (TBep/ii) BiaAxoau
negative impact — HeraTUBHH# BILJIMB
to purify — ounrmiaru
land reclamation — memiopartist 3emenb
land improvement

land amelioration

2. Complete the sentences according to the information from Text 6
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1. Geotextile filters retain ... .

2. For a typical drainage system, the filling may be ... .

3. Above, the trench is covered ... .

4. A new technology developed at National University of Water Management and
Nature Resources Use is designed to ... .

5. The filtrate is the result of ... .

6. Zeolite tuff is natural ... .

7. The surface air layer around the landfill ... .

8. The trench along the perimeter of a landfill 1s filled with ... .

9. The filtrate flowing through the drainage absorbing trench is ... and surface air is

10. As a result of these engineering land reclamation measures, ground water sipping

into the stream ... .

3. Translate into English:

1. OgauM 13 HaWBAKJIMBIIIKX 3aBJIaHb MEJIIOPAIlil € OXOpPOHA BOJHUX 00’ €KTIB.

2. YdeHi po3poOMSIM KOMIUIEKC 1HXXEHEPHO-METIOPATUBHUX 3aXOMIB [JISl 3aXUCTY
PIYOK BIJ] JIOKAJIbHUX 3a0pY/THIOBAYIB.

3. Ha miii cxeMi 300pa)K€HO TEXHOJIOTII0 OYMINEHHS (IIbTPAIITHOTO TOTOKY, SIKUN
PYXa€THCA B1Jl CMITTE3BAIMILA.

4. OuwuiieHHs BiIOYBa€ThCS 3a JOTIOMOTOI0 JPEHAKHHUX TPaAHIIEH-TIOTINHAYIB,
BHUCTEJICHUX 1ICOJIITOBUM Ty(Qom.

5.V gkocti (inbTpaniiHoro martepialy TPaguliiHO 3aCTOCOBYIOTH I'paBiil, MyIILIL,
KaMiHHS.

6. ToxcuuHuii (QUIBTPAT YTBOPIOETHCS BiJ B3a€MOJIl OMaJiB 3 PI3HUMU BUJAMHU
BIJIXO/IIB.

7. JlaHa TEXHOJIOTIS IPYHTYEThCA Ha 3aCTOCYBaHHI JAPEHAXHUX TPaHIICH-TIOTIMHAYIB
y HO€IHAHHI 3 IPUPOJTHUM COPOEHTOM — LIEOTITOBUM Ty()OM.

8. Lls1 TexHOMNIOTIs AO3BOJISE JIOKAMI3yBaTH Ta HEMUTpaIi3yBaTH IKIJINB] pEYOBUHHU.

9. V pesynbTaTi IMX 3aX0/1B BiAOYBAEThCS OUYHUIIEHHS 1HOUIBTPATY Ta J1€3040pallis
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MPU3EMHOTO LIapy MOBITPSI.

4. Divide the text into parts, state the microtopics of each part. Render the
contents of each part in 2-4 sentences.

. Answer the questions:

. What is one of the largest consumers of water?

. Does a site use water from one source only?

. What water sources can you name?

. What does the choice of a source depend on?

. What must be done with the abstracted water before drinking it?

. What treatment processes do you know?

. What is water disposal?

. Where is industrial wastewater discharged to?
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. Is wastewater always treated on site?

6. Work in pairs. Ask your groupmate questions in English about the following
matters and let him / her answer them:

— Y1 CTIOKUBAE IPOMHUCIIOBICTh BETUKY KUIBKICTh BOJIH;

— CKITBKM € CMOCO0IB TOCTayaHHS BOAM JUIsl MPOMUCIIOBHX Ta KOMEPILIMHHX
MiITPUEMCTB; Y YOMY BOHH TTOJISITAIOTh;

— SIKUM YMHOM 3JIIHCHIOETHCS BOJOBIIBEICHHS HA IIPOMUCIIOBUX MIANPHUEMCTBAX;

— 4M 3aBXJU POMUCIOBI CTI4YHI BOJIM OUUILIAIOTHCS.
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Text 7. DEVELOPMENT OF DRAINAGE AND WAYS OF ITS EFFECTIVE
USE.
1. Drainage is, besides flood control on watersheds, the oldest measure in land
consolidation and water management, and of vital importance for the development of
agricultural production and for the entire economy.
2. The development of farming raises urgent demands for hydro-technical
melioration, varying from accumulating excess water in depressions to its evacuation
into recipients by means of ditches (either by gravity or pumping), and the present
control by pipe drainage, aided by modern cultivation measures.
3. Nowadays, a substantial part of the agricultural areas is provided with drainage.
The majority of these areas are directly connected with the drainage systems. The
rest, either due to their position or to the prevailing conditions, is provided with
partial drainage or drains by gravity towards the recipients.
4. Drainage of heavy clay soils and areas where soil water regimes have been
changed due to artificial influences, is of vital concern for water management
specialists and land users. The considerable area of salty lands in many countries,
mainly state-owned property, is also gaining importance as the need for their
melioration and exploitation increases.
5. This need to drain agricultural land may arise from one of three phenomena: high
groundwater level, impermeable layer in the soil profile and local springs. Very often
the phenomenon of an impermeable layer prevails, impeding natural drainage, and
provoking stagnation of water in the field during critical periods of the year (autumn
and spring) when the soil must be prepared for sowing or when the main crops
(wheat, corn) have to be sown.
6. In recent years studies were conducted on soils as to the optimum way of drainage:
bedding, mole drainage, pipe drainage and combined drainage. The conclusions were

that in the European climate each of the investigated methods achieved some
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Improvements, while the best and most appropriate results were achieved by
combined drainage. This method differs from the standard type of drainage so far that
drain pipes are installed at a depth 0,8-1 m with gravel backfill which enables better
evacuation of excess water from the surface into drain pipes and protects the drain
pipe from clogging.

7. Mole drainage and subsoiling should not be implemented in a wet soil and should
be executed in summer, following the harvest of the second crop. For drainage of
these soils, it is of great importance to improve the soil stability. After the
implementation of the drainage system the tillage and the selection of suitable crops
have to be ascertained.

8. The construction of a pipe drainage system is primarily done by trenching
machines, although trenchless draining machines are also used. Land consolidation is
a part of the measures aiming at increasing crop production. Melioration work
represents an immense social wealth that greatly obliges the agricultural
organizations to regular maintenance of the constructed facilities. Evaluation and
control of the drainage efficiency give an insight in the actual state of melioration
systems. To ensure successful drainage operation, prompt discharge of drain water is
needed, which in turn necessitates appropriate execution of the drainage recipients.

9. Numerous drainage outflows are clogged or covered due to side-slope sliding or
are blocked due to ochre clogging, resulting in non-functioning of the system. On
heavy clay soil, only a drainage system is not a sufficient measure to improve air-
water properties of that soil which needs additional treatment, namely: mechanical

subsoiling or vibration subsoiling.

Exercises
1. Match the words from the left-hand column to the corresponding translation

from the right-hand column:

3eMJIepHifHa MalllnHA gravity ditch
OpaHKa pipe drainage
PO3MYIICHHS MiAIPYHTS prevailing conditions
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MIBUIIATHA BPOXKAHHICTH
JApeHaXkHa CHCTEMa
IIBHU/IKE BUTIKAHHS
nepeBakaroul yMOBU
piBeHb IPYHTOBOI BOIH
TpyOUacTuil ApeHaxK

CaMOTIYHUI BOIOBIT

artificial influence
ground water level
covered drainage network
subsoiling

drainage system

clogging

mole drainage

3aKpHUTa ApEHaKHA MEperka tillage
KPOTOBH IpeHaX trenching machine
IITYYHUHA BILTUB to increase crop production
3acMiueHHS prompt discharge

2. Give Ukrainian equivalents of the following words and word-combinations:
development of agricultural production, vital importance, urgent demand, pumping
ditch, water management specialist, considerable area of salty land, local springs,
main crops sowing, optimum way of drainage, bedding, to achieve some
improvements, permeability of the drain trench, total efficiency, implementation of
the drainage system, open ditch drains, costly maintenance, small plots, construction
of a pipe drainage system, areas with non-functioning drainage, insufficient measure,

mechanical subsoiling, to practise on a regular basis.

3. Find in the text and write down English equivalents of the following
expressions:

0e3IMoCepeIHbO CIOMYYaTUCh 3 CHUCTEMaMH JIPEHAXY, JPEHAX BAXKKUX TIIMHUCTUX
IPYHTIB, 3eMJICKOPUCTYBay, Jep>KaBHA BJIACHICTb, OCYIIATH CLILCHKOTOCIOIAPCHKI
3eMJIi, HePOHUKHUM T1ap B MPoQiTi IPYHTY, IEPEIIKOKATH TPUPOTHOMY IPEHAXKY,
BUKJIUKATH 3acTii BOJM, TpaBiiHa OOCHIIKA, MPOBOJUTH  JOCIIDKCHHS,
KOMOIHOBAaHUM JIpE€HaXK, BIJBEJCHHS HAJIMIIKOBOI BOJW BiJ MOBEPXHI B APCHAXKHI

TpyOHM, CTIMKICTb TIPYHTYy, MIJBUIMUTH €(QEKTUBHICTh JApPEHAXy, C/T TEXHIKa,

31



peryisipHe  OOCIYroByBaHHS CHOPY/KEHHMX 3aco0iB, 3acMiuyyBaTH KaHaBH,

MIPU3BOIUTH JI0 CIIOB3aHHSI YKOCIB KaHaTYy.

4. Translate into Ukrainian the following words with common stem and word-
combinations:

— agriculture (n), agricultural, agrarian, agriculturist, agrobiological, agrobiology,
agrology, agronomical, agronomist, agrostology, agronomy, agronomist, agronomics,
agrotype;

— flow (n), flow (v), flowage, flowability, flow-chart, inflow, inflowing, outflow;

— meliorate (v), melioration, meliorative, meliorator, meliorism, meliority,
amelioration, ameliorator, ameliorative, ameliorable;

— measure (n), measure (v), measurable, measurability, measurably, measured,
measurement, measurer, measuring, measuring-tape;

— operate (Vv), operation, operator, remotely operated, operating load, operating-
table, operative, operational task;

— special (n), special (adj), specialism, specialist, speciality, specially,

specialization, specialize, speciation, especial, especially.

5. Answer the questions:

1. What is of vital importance for the development of agricultural production and for
the entire economy?

2. Why is the considerable area of salty land gaining also importance?

3. Which phenomena may the need to drain agricultural land arise from?

4. What kind of studies were conducted in recent years? What conclusions have they
resulted in?

5. What are the peculiarities of the combined drainage? Why does it differ from the
standard type of drainage?

6. What multiple function does the gravel backfill fulfill in the combined drainage?

7. Why should’t mole drainage and subsoiling be implemented in a wet soil?
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8. Land consolidation is a part of measures aiming at increasing crop production, isn’t
it?

9. What should be done to ensure successful drainage operation?

10. Why isn’t only a drainage system sufficient measure to improve air-water

properties of the heavy clay soils?

6. Ask your groupmates questions in English about:

— SIKI 3aXOJId € >KUTTEBO BAXJIMBUMHU I PO3BUTKY CUIbCHKOTOCIOIAPCHKOTO
BUPOOHHMIITBA 1 1JIs1 BC1€1 EKOHOMIKH B IIIJIOMY B HaIll 4ac;

— SIKMM BUJOM JIpEHAXy OYyJIO TOCATHYTO HAaWKpaluX pe3ysbTaTiB 3a OCTaHHI POKU
B HalllUX KJIIMaTUYHUX YMOBAX 3T1JIHO 3 MTPOBEACHUMHU JIOCIII>KEHHIMH,

— Ha Ky TTTMOMHY BCTAHOBIIOIOTHCS JIPEHAXH1 TPyOU 3 TpaBIiHUM OOCHUIAHHSIM
P 3aCTOCYBaHH1 KOMOTHOBAHOTO IPEHAXKY;

— 3a JIOTIOMOrOK 4YOro TMEpPEeBaXHO 3JIHCHIOEThCS OYIIBHULTBO CHCTEMHU
TpyOUacTOro IpeHaxy;

— sKI HeraTuBHI (PaKTOpU YaCTO NPHU3BOAATH 1O 300iB y (yHKIIOHYBaHHI
JIPEHAXKHOI CUCTEMU;

— y 4OMY TIOJIATa€ 3aCTOCYBaHHS JIOJATKOBUX 3aXOJ[IB Ha Ba)XKUX TJIMHUCTHUX

IPyHTAax.
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Text 8. TYPES OF DAMS

1. Dams may be classified into a number of different categories depending upon the
purpose of the classification. It is convenient to consider 3 broad classifications:
according to materials comprising the structure, use and hydraulic design.

2. The most common way of classifying the dams is based upon choosing the
materials comprising the structure. This classification also usually recognizes the
basic type of design such as, for example, concrete gravity dam or concrete arch dam.
3. In discussing the diversity of dams, the specialists point out that earthfill dams are
the most widespread among them, principally because their construction involves
utilization of materials in the natural state requiring a minimum of processing.
Moreover, the foundation requirements for earthfill dams are less stringent than for
constructing other types.

4. The classification of earthfill dams includes several types-semi-hydraulic-fill,
hydraulic-fill and rolled-fill types — the latter being most economical.

5. Earth fill dams require supplementary structures to serve as spillways. The
principal disadvantage of an earthfill dam is that its damaging or even destroying may
be possible under the erosive action of water flowing over it if sufficient spillway
capacity is not provided. It is also subject to undergoing serious damage or even
failure due to animals’ burrowing unless being taken special precautions.

6. It is important to find a way of eliminating the possibility of ruining the dam. To be
safe, an earth dam must satisfy four basic requirements: it must not be overtopped by
flooding which most certainly cut right through it, seepage under the dam must not be
allowed to undermine it, seepage through the embankment must not wash it away and
the slopes of the embankment must be so constructed that they will not slip.

7. The rockfill dam has two basic structural components — an impervious membrane
and an embankment which supports the membrane. The embankment usually consists

of an upstream section of dry rubble masonry and a downstream section of loose
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rockfill.

8. The impervious membrane is most commonly constructed of concrete: a concrete
slab, asphaltic concrete paving or steel plates; or it may be an interior thin core of
impervious soil.

9. Like the earth embankments, the rockfill dam is subject to damaging or destructing
by water overflowing and so must be provided with a spillway of adequate capacity
to prevent overflowing of the dam. The only suitable foundation for rockfill dams are
rock or compact sand and gravel.

10. Rockfill dams have enjoyed a fine safety record and up to 2008 none had failed as
a result of any structural defects.

11. In addition to improving existing construction technologies, a research is being
conducted in Ukraine and abroad for developing fundamentally different types of

dams.

Exercises
1. Match the words from the left-hand column to the corresponding translation

from the right-hand column:

[IEPEJIMBATUCS Yepe3 Kpau
(binpTparis

BiIKOCH TpeOJIi

HEIOJIIK

TMTOTIIKOIKYBaTH
3aJI0BOJIBHITH BUMOTH
€MKICTh BOJIO3JTUBHOI CIIOPYIH
BKaTaHa 3eMJIs

CKUJIaTH

cyxa OyToBa KJiajgka
BUILHO HacHIIaHa Mopojia
OOIMIIFOBAHHS

OyiBeIbHI TEXHOJIOT1]

slopes

dry rubble masonry
disadvantage

foundation requirements
to overflow

seepage

loose rock fill

to undergo serious damage
to satisfy requirements
construction technologies
to dump

rolled earth

to damage
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BHMOTH JI0 OCHOBHU spillway capacity

3a3HaBaTH CEPHO3HMX MOIIKOKEHb  paving

2. Give Ukrainian equivalents of the following words and word-combinations:
hydraulic design, rockfill dam, utilization of materials, natural state, minimum of
processing, semi-hydraulic-fill dam, embankment, erosive action of water, to be
subject to, burrowing of animals, special precautions, to eliminate the possibility,
earth dam, to undermine the dam, structural components, to support the membrane,

upstream section, concrete slab, steel plates, interior thin core.

3. Find in the text and write down English equivalents of the following words:
HaMHMBHA TpeOisi, 0oJaTKOBa CIOPY/a, HU30BUHM BIJKIC, MOKa3HUK HAJIMHOCTI,
3a0€3MeUYnTH BOJO3IMBHI CIIOPYIU JOCTaTHBbOI €EMKOCTI, BOJIOCTIHKUIA IPYHT, TipChKa
nmopoja, TmepeBara, HaWOLIbII TOMMUPEHUN TUI Tpedii, 00OB’S3KOBAa BHMOra,
JNIOCTAaTHE IIOCTAYaHHSA SKICHOIO KaMEHIO, 3aHAATO KOINTOBHHMM, 3alo0iraTu
MEepeIMBaHHIO BOJU depe3 Kpail, OyTw HaaiiiHUM, 3eMJIsiHA BKaTaHa rpeodds,

MPOBOAUTH JAOCIIIPKEHHS, TpaBil, MIUILHO YKJIAJICHUHN MICOK.

4. Translate into Ukrainian the following words with common stem and word-
combinations:

— design (n), design (v), hydraulic design, basic type of design, designable,
designed, designedly, designer, designful, designing;

— eliminate, elimination of the possibility of ruining the dam, eliminant,
eliminable, eliminative, eliminator, eliminatory;

— found (n), found (v), suitable foundation, to be founded on alluvial foundations,
founder, foundation-member, foundation-stone, foundational, foundering, founderous
road, foundress, foundry;

— materialize, materials composing the structure, raw materials, materialism,
materialist, materialistical, materiality, materially, materialization, materia medica;

— pave (n), pave (v), asphaltic concrete paving, paved, pavage, pavement,
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pavement-breaker, paver, paving-tile, paviour, paving-stone;
— stream (n), stream (Vv), upstream section, downstream base, overflowing stream,
streaming, stream-ice, streamer, streamless, streamlet, stream-line, streamy,

streamliner.

5. Answer the questions:

1. What are the most common dam classifications?

2. In what way are the dams classified according to the materials comprising the
structure?

3. Why are the earthfill dams considered to be most widespread?

4. What are the foundation requirements for earthfill dams?

5. What types does the classification of earthfill dams include?

6. Are earthfill dams subject to serious damage?

7. What requirements must an earth dam satisfy to be safe?

8. What are the basic structural components of the rockfill dam?

9. What is the impervious membrane most commonly constructed of?

10. What is the only suitable foundation for rockfill dams?

6. Ask your groupmates questions in English about:
— sIK1 HAlOUTbII oIKpeHi kiacudikaii rpedes;

— SIK1 IPUYUHU 3YMOBJIIOIOTH aBapii 3eMJISTHUX TpeOeib;
— sIK 3a0€3Meuy€eThbCs HAIIMHICTh 3eMJISTHUX Tpedelib;

— B YOMY TOJISITa€ OCHOBHE MPU3HAYEHHS BOJIO3JIUBIB;

— SIKUM € TTIOKa3HHUK HAJIMHOCTI KaM STHO-HAaKUHUX TpeOerb.
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Text 9. CONCRETE ARCH DAMS
1. Arch dam is a dam curved in plan and dependent on arch action for its strength.
Arch dams are thin structures and require less material than any other type. So cost
often is the basic reason for the choice of slender arch dams. Despite the weakness of
the cylinder theory in the second half of the 19th century, the thin arch dams were a
success. They showed that arch dams of unprecedented slenderness were perfectly
feasible.
2. In the 17th century Spanish civil engineers had reached the point where they
adapted the form of their dams to the topography of the sites. Gravity dams were used
at sites which were wide and shallow, arch dams were built in narrow emplacement
where the foundations were good hard rock.
3. An arch dam carries most of the water load horizontally to the abutments by arch
action. The thrust thus developed makes it essential that the sidewalls of the canion
be capable of resisting the arch forces.
4. In principle, an arch dam is visualized as consisting of a series of horizontal arches
transmitting thrust to the abutments or a series of vertical cantilevers fixed at the
foundations.
5. The horizontal component of the water load is resisted jointly by the arch and
cantilever action. Near the bottom of the dam most of the load is carried by the
cantilevers, while near the top the arches take more of the load.
6. It is necessary to mention that few arch dams have failed, in comparison with the
more numerous failures of other types of dams.
7. The arched dam is defined as essentially gravity dam which in plan view is curved.
The name arch-gravity dam is an alternative. So the term “arched dam” is taken to
mean any dam which in plan view is curved, generally to a circular shape, but which
at the same time resists the water pressure by its weight. In short, an arched dam is

curved gravity dam.
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8. Buttress dams comprise flat deck and multiple arch structures. They require about
60 per cent less concrete than gravity dams, but the increased formwork and
reinforcement steel required usually offset the savings in concrete. This type of
construction is not competitive with other types of dams when labour costs are high.
9. A buttress dam consists of sloping membrane which transmits the water load to
series of buttresses at right angles to the axis of the dam.

10. There are several types of buttress dams. They fall into: round head buttress

dams, diamond head buttress dams, multiple dome buttress dams.

Exercises

1. Memorize the following words:
concrete dam — GeToHHa rpedis
gravity dam — rpaBiraritifina rpe6Jis
arch dam — apkoBa rpe0Js
arched (arch-gravity) dam — apkoBo-rpasiTariiina rpe0s
buttress dam — kouTpdopcHa rpedis
alluvial foundation — anroBianbHa OCHOBa
cutoff — 3y0, 3auinka B OCHOBI
to resist — yuHKMTH OIIIp
to exert force upon — misITH CHUIIOKO HA ...

maintenance — excruryaraiisi, JOTJISII
sound rock foundation — mirHa ckeabHa OCHOBA

may be either straight or curved — Mmoke OyTH a00 IPSIMOTIHIHHOIO a00 BUTHYTOIO
hard rock — TBepma mopoaa

abutments — ycroi rpe6uti
to transmit thrust — moxaBatu Harmip

cantilever — xoHcob
slenderness — cTpyHKicTb
feasible — moxxauBwHit; TOM, 1110 MOXKHA 3MIHCHUTH

narrow emplacement — By3bke micie
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the thrust thus developed — namip, sikvii BUHUKA€E TAKUM YHHOM

to visualize — posrnsnaTu

buttress — kouTpdopc, mamnopka, ycTii

flat slab — mutocka mmra

diamond head buttress dam — xouTpdopcHa rpebdiis 3 6araTorpaHHUMH OrOJIOBKaMHU
formwork — omanxyoka

reinforcement steel — apmarypHa crab

to offset the saving — koMIeHCYBaTH €KOHOMIIO

ratio — BiqHOLIECHHS

wider spacing — OLIBII MIMPOKE PO3TANTYBAHHS

2. Find in Text 9 English equivalents of the following:

r0oKa yIeianHa, apKoOBO-TpaBiTalliiiHa TpeOssi, BUTHYTHUH y TOPU3OHTAIBHIN
MpOEKINi, O3HA4yaTH, JYTOBHM, YWHUTH OMIp THUCKY BOJW, IUIOCKA IUIWTA,
OararoapkoBa criopyza, 0araTokynoJjbsHa rpe0Jisi, BApTICTh Ipalli, KOHKYpyBaTH, BICb,
KOHCOJIb, YCTO1 TpeOii, KOHTppopcHa rpediisi 3 KPYriuMU OTOJOBKAaMH, IiMNOPKA,
apMaTypHa cTajb, TBepJa MOpPOJa, PO3TISLAATH, aBapis, KOMIIEHCYBaTH E€KOHOMIIO,

HaITp BO/JIH.

3. Add two or three sentences to the given statements using the material of text B
1. The arched dam is defined as essentially gravity dam which in plan view is curved.
2. Buttress dams comprise flat deck and multiple arch structures.

3. Arch dams are thin structures and require less material than any other type.

4. The horizontal component of the water load is resisted jointly by the arch and

cantilever action.

4. Complete the sentences matching the words from the column to the sentence
gaps:

1. Arch dams are builtin ... ... . a) buttresses

2. The sidewalls of the canion are capable | b) increased formwork
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of ... the arch forces. C) gravity dams

3. The water load is transmitted to series | d) resisting

of ... at right angles to the axis of the | €) narrow emplacement
dam. f) cantilever action

4. In principle, ... ... aren’t used at sites
which are narrow and deep.

5. The arch and ... ... resist jointly the
horizontal component of the water load.
6. Buttress dams require ... ... and

reinforcement steel.

5. Translate into English:

1. IcHyIOTh 4YOTHpPU OCHOBHUX THIIM OETOHHUX TIpelelnb. TpaBiTalliiiHI, apKOBI,
apKOBO-TpaBiTalliifHi Ta KOHTPHOPCHI TpedIIi.

2. beronna rpasitauiiiHa rpedJisi — e CIopyAa, CIPOEKTOBaHA TaKUM YMHOM, IO ii
BJIaCHA Bara CIPOMOXHa YHMHHUTH OIIp CHJIaM, SKi Ji0Th Ha Hei. SIKmo MirHy
OeTOHHY TpeOdI0 CHOPYIUTH Ha aJeKBaTHIA OCHOBI, TO Taka Tpebis Oyne
JIOBFOYACHOO OYJIIBJICIO, sIKa HE TOTpeOyBaTUME MUIIHOTO JIOTJISITY.

3. OTxe, rpaBiTamiiai rpedii OyayroTh Ha MICIEBOCTI 3 JOCUTh MIITHOK CKEIHLHOIO
OCHOBOIO, XO4Ya HEBHMCOKI Tpe0ii MOXKHa 3BOJAMTH Ha alllOBIaJbHIA OCHOBI TpH
HASIBHOCTI HAaQIMHUX 3a41IIOK.

4. Ha moyaTKy MHUHYJOTO CTOJITTS OYJIBEIIbHUM MaTepiaioM TpH CHOPYIKEHHI
rpaBiTalliiHUX Trpedesib CAyryBaB KaMiHb, IO BHUMAarajo BEJIMYE3HUX BUTpPAT
¢i3uuHOi Tpari. Y CydYacHHMX yMOBaxX TpH 3BEIEHHI TpaBiTaliiiHuX rpedenb
3aCTOCOBYIOTH BUKIIFOUHO OETOH.

5. 3aJIe)XHO BiJl IPOEKTY, TpaBiTalliiiHa rpedias Moxke OyTH abo MpSIMOJIiHIIHOI0, 200
BUTHYTOI. ['pebm 3 BUTHYTOIO (OPMOIO MAalTh TEBHI MEpPeBard K 3 TOTISIY

BapTOCTI, TaK 1 O€3MeKH iX eKcIuTyaTarii.
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Text 10. THE KAKHOVKA IRRIGATION SESTEM

The Kakhovka Irrigation System has been constructed in the steppes of Tavria,
spread over the territory of Kherson and Zaporizhya regions, between the rivers of
Dnipro and Molochna.
1. The canals of the System water the vast region of fertile steppe with the total area
of 1,100 000 ha.
2. The lands are irrigated by the Dnipro-river waters. Water intake from the
Kakhovka reservoir is accomplished by the largest in the world pumping station.
Every second the Main Pumping Station pumps from the Dnipro-river 530 cu. m. of
water at a height of 24 m., and then it delivers the volume into Main Canal which is
central waterway of the System.
3. Water is distributed over the irrigated area by three main canals: the 130 km long
Kakhovka Main Canal, the 114 km long Serogozsky Canal and 41 km long
Kalantchaksky Canal as well as by the interfarm distributing canal system with the
total length of 998 km.
4. The construction of the System's first stage with the irrigated area of 260 thous. km?
was over in 1981.
5. The crops irrigation is executed by the wide-coverage "Fregaf" sprinklers. The
sprinklers are supplied with water by means of 200 pumping stations and high
pressure stationary pipelines.
6. The water distribution and the crops irrigation is fully automated. The water
discharge and the water level in the main canal and interfarm distributaries are
adjusted by upstream-downstream cascade regulation. Soil-film screens, concrete-
film screens and polyethylene films due to their waterproofing properties help to
improve efficiency of the open irrigation canals.
7. In the first days of July 1973 the Dnipro waters were brought to the main pumping

station and the first pump units delivered the water into the irrigating system.
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8. The fertile steppe watered by the artificial rain gives high yields of cereals, forage
and vegetables. The yield of winter wheat reaches 5 t/ha, maize for corn — 6 t/ha,
fodder root crops — 52 t/ha, vegetables — 21.5 t/ha.

9. As a result of the first stage construction of the Kakhovka Irrigation System, the
farms of the irrigated zone additionally receive on the average 333 thous. tons of
cereals, 938 thous. tons of forage (in fodder units), 58.9 thous. tons of meat and 293

thous. tons of milk annually.

Exercises

1. Match the words from the left-hand column to the corresponding translation

from the right-hand column:

PIBEHb BOJH interfarm distributary canal
3polIyBajbHA CHCTEMA wide-coverage
CTaIioHApHU TPYyOOTIPOBi water level

POIFOYNH CTeT irrigation system
IIIUPOKO3aXBATHHN to supply water
OOBOTHFOBATH water intake

MOJTaBaTH BOY water discharge

BO103a01p to water
MIXKIOCIIOJIaPChKUH po3MoaiabHuil kaHan | stationary pipeline
BUTpaTH BOIU fertile steppe

2. Translate into Ukrainian the following words with common stem and word-
combinations:

— water (n), water (v), water intake, waterway, waterproofing properties, water
discharge, water level,

— pump (n), pump (v), pump unit, pumping station, the Main Pumping Station;

— distribute, distribution, distributing canal, distributary;

— irrigate, irrigation, irrigator, irrigating canal, irrigated lands.

43




3. Give Ukrainian equivalents of the following words and word-combinations:
waterproofing properties, to improve efficiency, reservoir, to pump, to be over, high-
pressure pipeline, to adjust, upstream, downstream, pump unit, high yields, forage, to

justify, agricultural development of irrigated lands.

4. Find in the text and write down English equivalents of the following words:

3aBJSKA YOMYCh, 3/1MCHIOBATH, PO3MOAUIATH BOAY, PpO3MOJUIHUN  KaHal,
IPYHTOIUTIBKOBUIM €KpaH, 3€pHOB1 KYyJbTypH, OaratopidHi TpaBH, BHCOKI BpOXKai,
HIOPIYHUI  TPUPICT  BaJOBOI  MOPOJYKIii, TMOYATKOBI  KamiTaJOBKJIAJEHHS,

CiHBCBKOFOCHOI[apCBKC OCBO€HHs 3€MCJIb, I'OJIOBHA HACOCHA CTaHHiH.

. Answer the questions:

. Where has the Kakhovka Irrigation System been constructed?
. The lands are irrigated by the Dnipro-river waters, aren't they?
. What are the main components of the System?

. What are the largest canals of Kakhovka Irrigation System?

. Is crop irrigation executed by Fregat or VVolzhanka sprinklers?

. Is water distribution automated?

~N O o AW DN BB Ol

. What helps to improve efficiency of the open irrigation canals?

6. Work in pairs. Ask your groupmate questions in English about:
— siK1 o0nacti 3pourye KaxoBcbka 3poliryBajibHa CUCTEMA,;
— SIKY TUIOITY OOBOJHIOIOTH KaHau KaxoBChKOi cuctemu;
— KOJIA 3aKIHYMJIOCH OYIIBHUIITBO TIEPIOT YEPTU CUCTEMU;
— 44 B CUCTEMI nepeadadeHo Mix0'e(He peryItoBaHHS BUTPAT Ta PIBHIB BOJU;

— 94 JAI0Th 3POIITyBaHI 3eMJIl BUCOKI BpOKai.
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Camocriiina po6ora Nel
Masonry Dams

In the arch dam, stability is obtained by a combination of arch and gravity
action. If the upstream face is vertical the entire weight of the dam must be carried to
the foundation by gravity, while the distribution of the normal hydrostatic pressure
between vertical cantilever and arch action will depend upon the stiffness of the dam
in a vertical and horizontal direction. When the upstream face is sloped the
distribution is more complicated. The normal component of the weight of the arch
ring may be taken by the arch action, while the normal hydrostatic pressure will be
distributed as described above. For this type of dam, firm reliable supports at the
abutments (either buttress or canyon side wall) are more important. The most
desirable place for an arch dam is a narrow canyon with steep side walls composed of
sound rock. The safety of an arch dam is dependent on the strength of the side wall
abutments, hence not only should the arch be well seated on the side walls but also
the character of the rock should be carefully inspected.

Two types of single-arch dams are in use, namely the constant-angle and the
constant-radius dam. The constant-radius type employs the same face radius at all
elevations of the dam, which means that as the channel grows narrower towards the
bottom of the dam the central angle subtended by the face of the dam becomes
smaller. Jones Falls Dam, in Canada, is a constant radius dam. In a constant-angle
dam, also known as a variable radius dam, this subtended angle is kept a constant and
the variation in distance between the abutments at various levels are taken care of by
varying the radii. Constant-radius dams are much less common than constant-angle
dams. Parker Dam is a constant-angle arch dam.

A similar type is the double-curvature or thin-shell dam. Wildhorse Dam near
Mountain City, Nevada in the United States is an example of the type. This method of
construction minimizes the amount of concrete necessary for construction but
transmits large loads to the foundation and abutments. The appearance is similar to a

single-arch dam but with a distinct vertical curvature to it as well lending it the vague
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appearance of a concave lens as viewed from downstream.

The multiple-arch dam consists of a number of single-arch dams with concrete
buttresses as the supporting abutments. The multiple-arch dam does not require as
many buttresses as the hollow gravity type, but requires good rock foundation
because the buttress loads are heavy.

Vocabulary:

upstream face — mamipHa rpasb rpe0Ji
cantilever — xoHCoJIb, KPOHIITEHH; YKiC
arch action — posmip

arch ring — apxuBOJIBT apKH

abutment — kouTpdopc, onopa

buttress wall — ctina 3 kouTphopcamu
constant-angle (arch) dam — apouna rpe6:1st 3MiHHOTO paaiycy
curvature — BHUI'MH, CKPUBJICHH

concave lens — yBiruyra JiiH3a
downstream — Hu3oBwHit Oik rpedITi
multiple-arch dam — 6aratoapouna rpe0Jis

hollow gravity dam — macuBHO-KOHTpdOpCHA rpedIIs

EXERCISES
1. Find the English equivalents of the words and word-combinations:
[ppoctaTnunuii Hamip; cuUja apxXWBOJIbTa apKu; Kpyra OOKOBa CTIHKA;
MPOTUJICKHUN KYT; KUIBKICTh OETOHY; TIEpeKJIacTH BaHTaXX HAa OCHOBY Ta

KOHTP(OpCH.

2. True or false?

1. The distribution of the normal hydrostatic pressure between vertical cantilever and
arch action will depend upon the stiffness of the dam in a vertical and horizontal
direction.

2. The most desirable place for an arch dam is a wide canyon with steep side walls

46



composed of concrete.

3

. The character of the rock should not be carefully inspected for an arch dam

construction.

4

. Constant-radius dams are much less common than constant-angle dams.

. Match the parts of the sentences:

. If the upstream face is 1. ... that as the abutments channel
vertical the entire weight grows narrower toward the bottom
of the dam must be carried of the dam the central angle
to ... subtended by the face of the dam

becomes smaller.

. The safety of an arch dam 2. ... transmits large loads to the
is dependent on ... foundation and abutments.

. The constant-radius type 3. ... the strength of the side wall
employs the same face abutments.

radius at all elevations of

the dam, which means ...

. This method of double- 4. ... anumber of single-arch dams
curvature dam construction with concrete buttresses as the
minimizes the amount of supporting abutments.

concrete necessary for
construction but ...
. The multiple-arch dam 5. ... the foundation by gravity.

consists of ...

. Complete the sentences with suitable words and word-combinations:
. The normal component of the weight of the arch ring may be taken by ... ...

. The most desirable place for an arch dam is ... ... with ... side walls composed of

.. rock.

. The constant-radius type employs the same face radius at all ... of the dam.
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4. .........are much less common than constant-angle dams.

5. The multiple-arch dam requires ... ... ... because the buttress loads are heavy.

5. Answer the following questions:

1. How is stability obtained in the arch dam?

2. What must the entire weight of the dam be carried to if the upstream face is
vertical?

3. What is important for a masonry dam?

4. What is the most desirable place for an arch dam?

5. What does the safety of an arch dam depend on?

6. What are the two types of single-arch dams? Describe them.

7. What are the peculiarities of a double-curvature dam construction?

8. How is a multiple-arch dam constructed?
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Camocriiina podora Ne2
Gravity Dams

In a gravity dam, stability is secured by making it of such a size and shape
that it will resist overturning, sliding and crushing at the toe. The dam will not
overturn provided that the moment around the turning point, caused by the water
pressure is smaller than the moment caused by the weight of the dam. This is the case
If the resultant force of water pressure and weight falls within the base of the dam.
However, in order to prevent tensile stress at the upstream face and excessive
compressive stress at the downstream face, the dam cross section is usually designed
so that the resultant falls within the middle at all elevations of the cross section (the
core). For this type of dam, impervious foundations with high bearing strength are
essential.

When situated on a suitable site, a gravity dam inspires more confidence in
the layman than any other type; it has mass that lends an atmosphere of permanence,
stability, and safety. When built on a carefully studied foundation with stresses
calculated from completely evaluated loads, the gravity dam probably represents the
best developed example of the art of dam building. This is significant because the
fear of flood is a strong motivator in many regions, and has resulted in gravity dams
being built in some instances where an arch dam would have been more economical.

Gravity dams are classified as "solid" or "hollow." The solid form is the
more widely used of the two, though the hollow dam is frequently more economical
to construct. Gravity dams can also be classified as "overflow" (spillway) and "non-
overflow." A gravity dam can be combined with an arch dam, an arch-gravity dam,
for areas with massive amounts of water flow but less material available for a purely
gravity dam.

Vocabulary:
gravity dam — rpaBiraritifina rpe06sis
turning point — MTOBOPOTHUH MMyHKT; KPUTUYHA TOYKA; PIITy9Uid MOMEHT

resultant force — piBHoziO4a crja
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tensile stress — marpyra npu po3TATHEHH1

upstream face — mamipHa rpans rpe0ii

downstrean face — Hu3oBa rpanp rpedi

compressive stress — cTuckaoda Hampyra

Cross section — monepeunuii nepepis

bearing strength — mecyua 3matHicTh

hollow gravity dam — macuBHO-KOHTp]OpCHA rpedIIs
solid gravity dam — rioyxa rpasiTaiiifina rpe0Js

overflow dam — BomockumHa rpedIst

EXERCISES
1. Find the English equivalents of the words and word-combinations:
CriiikicTh (CTaNICTh); MEPEeKUAaTH; PIBHOAIIOYA CUJIA; TUCK BOJIM; OCHOBA Tpelui;

MaCI/IBHO-KOHTp(i)OpCHa FpG6JI$I; 6€3HCKa; BOOJOCKHUI, BOOOCKHIHA FpG6H§I.

2. Choose the words from the list to fill in gaps:

bearing, section, stress, resultant, turning

1.a point
2 force
3. tensile

4. cross

5 strength

3. Match the parts of the sentences:

1. In a gravity dam, stability 1. ... the moment around the
is secured by ... turning point, caused by the
water pressure is smaller than
the moment caused by the
weight of the dam.
2. The dam will not overturn 2. ... frequently more economical
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provided that ... to construct.

3. In order to prevent tensile 3. ... lends an atmosphere of
stress at the upstream face permanence, stability, and safety.
and excessive conpressive

stress at the downstream

face, ...
4. A gravity dam has mass 4. ... the dam cross section is
that ... usually designed so that the
resultant falls within the middle
at all elevations of the cross
section.
5. A hollow gravity dam is ... 5. ... making it of such a size and

shape that it will resist
overturning, sliding, and crushing

at the toe.

4. Complete the sentences making the right choice:
1. Stability is secured by making a gravity dam of such a size and shape that it will

resist overturning/building.

2. Impervious foundations with high bearing strength are unnecessary/essential.
3. The fear of tensile stress/flood is a strong motivator in many regions.

4. A solid gravity dam/a hollow gravity dam is the more widely used of the two.

5. A gravity dam can be combined with an arch dam for areas with frequent/massive

amounts of water.

5. Answer the following questions:
1. How is stability secured in a gravity dam?
2. In what case won’t the dam overturn?

3. How is the dam cross section usually designed?
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Camocriiina po6ora Ne3
Embankment Dams

Embankment dams are made from compacted earth, and have two main
types, rock-fill and earth-fill dams. Embankment dams rely on their weight to hold
back the force of water, like the gravity dams made from concrete.

Rock-fill dams

Rock-fill dams are embankments of compacted free-draining granular earth
with an impervious zone. The earth utilized often contains a large percentage of large
particles hence the term rock-fill. The impervious zone may be on the upstream face
and made of masonry, concrete, plastic membrane, steel sheet piles, timber or other
material. The impervious zone may also be within the embankment in which case it is
referred to as a core. In the instances where clay is utilized as the impervious material
the dam is referred to as a composite dam. Rock-fill dams are resistant to damage
from earthquakes. However, inadequate quality control during construction can lead
to poor compaction and sand in the embankment which can lead to liquefaction of the
rock-fill during an earthquake. Liquefaction potential can be reduced by keeping
susceptible material from being saturated, and by providing adequate compaction
during construction.

Earth-fill dams

Earth-fill dams, also called earthen, rolled-earth or simply earth dams, are
constructed as a simple embankment of well compacted earth. A homogeneous
rolled-earth dam is entirely constructed of one type of material but may contain a
drain layer to collect seep water. A zoned-earth dam has distinct parts or zones of
dissimilar material, typically a locally plentiful shell with a watertight clay core.
Modern zoned-earth embankments employ filter and drain zones to collect and
remove seep water and preserve the integrity of the downstream shell zone. An
outdated method of zoned earth dam construction utilized a hydraulic fill to produce a
watertight core. Rolled-earth dams may also employ a watertight facing or core in the
manner of a rock-fill dam. An interesting type of temporary earth dam occasionally

used in high latitudes is the frozen-core dam, in which a coolant is circulated through
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pipes inside the dam to maintain a watertight region of permafrost within it.
Asphalt-Concrete Core
A third type of embankment dam is built with asphalt concrete core. The
majority of such dams are built with rock and/or gravel as the main fill material. The
type of asphalt used is a viscoelastic-plastic material that can adjust to the
movements and deformations imposed on the embankment as a whole, and to
settlements in the foundation. The flexible properties of the asphalt make such dams
especially suited in earthquake regions.
Vocabulary:
embankment dam — 3emisiHa Tpeds; KaM’SHO-HaKHUHA TPe0IIs
rock-fill dam — xam’stHa rpedns
earth-fill dam — 3emisina rpedIs
sheet pile — mmyHTOBa CTiHKA
composite dam — HeoHOpIIHA (3eMITsHA) TPeOIs
liquefaction — 3pimxenHs
rolled earth — rpyHT, 3aTBEpaiHHS YKOUCHHIM
drain layer — tockuit GiabTp
zoned-earth dam — HeoHOpiTHA 3eMJIsTHA TPEOJIsS
shell — kxapkac, oOmmBKa
hydraulic fill - HamuBHa Hacunka
coolant — MacCTHIBLHO-0XOJIOKYBaATbHA EMYJTBCIsT
concrete core — 3ami300€ TOHHHM KapKac

viscoelastic — B’s13konpyXHUH, B’ A13KOETaCTUIHUN

EXERCISES
1. Find the English equivalents of the words and word-combinations:
3arBepAinuii TPyHT, TOH, IO HE TMPOIYCKAae BOJIOTY; KaM sHa KJIaJKa;
BUKOPHCTOBYBAaTH; BOJA, IO IPOCMOKTYETHCS; BOJOHENPOHUKHE TIJIMHSAHE SJIpO;

THUM4YaCOBa 3€MJIIHA I[aM6a; HaIIOBHIOBA4 (HaHOBHIOIOqa perBHHa).
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2. Choose the words from the list to fill in gaps:

zone, flexible, compacted, control, watertight

1. earth
2. impervious

3. quality

4, core
5. properties

3. True or false?

1. The impervious zone may be made of masonry, concrete, plastic membrane, steel
sheet piles, timber or other material.

2. Rock-fill dams are resistant to damage from sliding.

3. A zoned-earth dam has distinct parts or zones of dissimilar material.

4. An outdated method of zoned earth dam construction utilized a hydraulic fill to
hold back a watertight core.

5. The type of asphalt used is a timber material.

4. Complete the sentences making the right choice:
1. Embankment dams rely on their ... to hold back the force of water.

2. The earth utilized often contains a large percentage of large particles hence the

term... ....
3. Liquefaction potential can be reduced by keeping ... ... from being saturated, and
by providing ... ... during construction.

4. A homogeneous rolled-earth dam is entirely constructed of one type of material but
may contain ... ... to collect seep water.

5. A third type of embankment dam is built with ... ... ....

5. Answer the following questions:
1. What are embankment dams made from?
2. What are the two types of them?
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3. How is a rock-fill dam characterized?

4. What is a composite dam?

5. What can inadequate quality control during construction lead to?
6. How are earth-fill dams constructed?

7. Describe a zoned-earth dam.

8. What is a frozen-core dam?

9. What are embankment dams with asphalt concrete core built with?

10. How can the type of asphalt be characterised?
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Timber and Steel Dams

Timber dams were widely used in the early part of the industrial revolution
and in frontier areas due to ease and speed of construction. Rarely built in modern
times by humans due to relatively short lifespan and limited height to which they can
be built, timber dams must be kept constantly wet in order to maintain their water
retention properties and limit deterioration by rot, similar to a barrel. The locations
where timber dams are most economical to build are those where timber is plentiful,
cement is costly or difficult to transport, and either a low head diversion dam is
required or longevity is not an issue. Two common variations of timber dams were
the crib and the plank.

Timber crib dams were erected of heavy timbers or dressed logs in the
manner of a log house and the interior filled with earth or rubble. The heavy crib
structure supported the dam'’s face and the weight of the water.

Timber plank dams were more elegant structures that employed a variety of
construction methods utilizing heavy timbers to support a water retaining
arrangement of planks.

A steel dam is a type of dam briefly experimented with in around the turn of
the 19th-20th century which uses steel plating (at an angle) and load bearing beams
as the structure. Intended as permanent structures, steel dams were an (arguably
failed) experiment to determine if a construction technique could be devised that was
cheaper than masonry, concrete or earthworks, but sturdier than timber crib dams.
Vocabulary:
water retention — Boyioro3aTpuMaHHs
low head — manuit HaTHCK BOIH
crib — Hecy4a KOHCTPYKIIist
crib dam — pspkeBa rpedis
plank dam — manmopHe 3aropoKeHHS
diversion dam — Bogo3abipHa (BozoIigiioMHa) TpedIs
dam face — rpanp rpe6umi; yKic 3eMisiHol rpei
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water retaining — Bogomiamipauii

frrangement — mexani3m, ipuIaj

steel plating — oOuIfOBaHHS CTaJIEBUMH JTUCTAMH
load beam — onopna Oanka

earthwork — semiisiHe yKpirieHHs

EXERCISES
1. Find the English equivalents of the words and word-combinations:
OOmexxeHa BHCOTAa; BJIACTUBOCTI  BOJIOrO3aTpUMaHHS; OOpOOJIEHI  KOJOIU
(nepeBuHU); OyTOBWU KaMiHb; BOJOMIAMIPHUM MpPHIIAJ; MAOIIKA; Oanka; 3eMIISHE

YKPITUICHHS.

2. Choose the words from the list to fill in gaps:

structures, load, low head, face, plating, crib, timbers, construction

1. diversion dam
2. heavy

3. dam’s

4. methods
5. permanent

6. beam
7. dam
8. steel

3. Match the parts of the sentences:
1. Timber dams were widely 1. ... heavy timbers or dressed logs
usedin ... in the manner of a log house and

the interior filled with earth or

rubble.
2. Rarely built in modern times 2. ... if a construction technique
by humans due to ... could be devised.

57



A S A

g B~ W N = O

. The location where timber 3. ... the early part of the industrial
dams are most economical revolution.

to built are those where ...

. Timber crib dams were 4. ... timber is plentiful, cement is
erected of ... costly or difficult to support.
. Steel dams were an experiment 5. ... relatively short lifespan and
to determine ... limited height to which they can
be built.

. Complete the sentences making the right choice:

. Timber dams were widely used in frontier areas due to ... and ... of construction.

. Timber dams must be kept constantly ... in order to maintain ... ... properties.
. Timber crib dams were erected of ... ... or.......
. The heavy crib structure supported ... ... and ... of ... .

A steel dam uses ... ... and ... ... ... as the structure.

. Answer the following questions:

. When and where were timber dams widely used?

. Why are timber dams rarely built in modern times?

. In what condition must they be kept?

. What were two common variations of timber dams? Describe them.

. What is used in steel dams constructions
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Environmental Impact

Dams affect many ecological aspects of a river. Rivers depend on the
constant disturbance of a certain tolerance. Dams slow the river and this disturbance
may damage or destroy this pattern of ecology. Temperature is also another problem
that dams create. Rivers tend to have fairly homogeneous temperatures. Reservoirs
have layered temperatures, warm on the top and cold on the bottom; in addition often
it is water from the colder (lower) layer which is released downstream, and this may
have a different dissolved oxygen content than before. Organisms depending upon a
regular cycle of temperatures may be unable to adapt; the balance of other fauna
(especially plant life and microscopic fauna) may be affected by the change of
0Xygen content.

Water exiting a turbine usually contains very little suspended sediment,
which can lead to scouring of river beds and loss of riverbanks.

Older dams often lack a fish ladder, which keeps many fish from moving up
stream to their natural breeding grounds, causing failure of breeding cycles or
blocking of migration paths. Even the presence of a fish ladder does not always
prevent a reduction in fish reaching the spawning grounds upstream. In some areas,
young fish ("smolt") are transported downstream by barge during parts of the year.
Turbine and power-plant designs that have a lower impact upon aquatic life are an
active area of research.

A large dam can cause the loss of entire ecosphere, including endangered
and undiscovered species in the area, and the replacement of the original environment
by a new inland lake.

Vocabulary:

dissolved oxygen — po3urHeHuUii KHUCEHb

water turbine — rigpotyp0Oina

suspended sediments — 3BakeHi (BaxeHi) HACOCH
fish ladder — pu6Gomninitomunk (rped ['EC)

breeding ground — miciie po3MHOKEHHS
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spawning — HepecT

power-plant — cuioBa ycTaHOBKa

EXERCISES
1. Find the English equivalents of the words and word-combinations:
BrumiB; mocTiiiHa TeMrieparypa; po3IIapoByBaTH; BMICT KHCHIO; 3aXMCHa IPoOOKa;

PYCIIO pIYKH; HEPECT; Hapa)XaTu Ha HEOE3MeKy.

2. Choose the words from the list to fill in gaps:
life, tolerance, suspended, cycles, ecological, dissolved, species, power-plant,

homogeneous, fish

1. aspects

2. certain

3. temperatures
4, oxygen content
5. plant

6. sediment
7. ladder
8. breeding

Q. designs

10. endangered and undiscovered

3. Match the parts of the sentences:

1. Temperature is a problem ... 1. ... warm on the top and cold on
the bottom.
2. Reservoirs have layered 2. ... the original environment by a
temperatures, ... new inland lake.
3. The balance of plant life 3. ... their natural breeding grounds,
and microscopic fauna may causing failure of breeding
be affected ... cycles or blocking of migration
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4
1
2
3.
4
5

paths.
. In some areas, young fish are 4. ... that dams create.
transported downstream to ...
. A large dam can cause the 5. ... by change of oxygen content.

replacement of ...

. Complete the sentences making the right choice:

. Rivers depend on the constant disturbance of ... ... .

. Dams slow the river and this disturbance may ... or ... this pattern of ecology.
Organisms depending upon a regular cycle of temperatures may be unable ... .
. Water exiting a turbine usually contains very little ... ... .

. Even the presence of ... ... does not always prevent ... in fish reaching the

spawning grounds upstream.

5
1
2
3

. Answer the following questions:
. What do dams affect?
. How do dams influence ecological aspects of a river?

. What does the absence of a fish ladder cause?

4. \What is an active area of research?

5

. What damage can a large dam cause?
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Artificial Drainage

Reasons for artificial drainage

Wetland soils may need drainage to be used for agriculture. In the northern

USA and Europe, glaciation created numerous small lakes which gradually filled

with humus to make marshes. Some of these were drained using open ditches and
trenches to make mucklands , which are primarily used for high value crops such as
vegetables.

The largest project of this type in the world has been in process for centuries
in the Netherlands. Turf cutting (peat mining), subsidence and shoreline erosion
gradually caused the formation of one large lake, the Haarlemmermeer, or lake of
Haarlem. The invention of wind powered pumping engines in the 15" century
permitted drainage of some of the marginal land, but the final drainage of the lake
had to await the design of large, steam powered pumps and agreements between
regional authorities. The elimination of the lake occurred between 1849 and 1852,
creating thousands of kml of new land.

Coastal plains and river deltas may have seasonally or permanently high water
tables and must have drainage improvements if they are to be used for agriculture. An
example is the flatwoods citrus-growing region of Florida. After periods of high
rainfall, drainage pumps are employed to prevent damage to the citrus groves from
overly wet soils. Rice production requires complete control of water, as fields need to
be flooded or drained at different stages of the crop cycle. In moist climates, soils
may be adequate for cropping with the exception that they become waterlogged for
brief periods each year, from snow melt or from heavy rains. Soils that are
predominantly clay will pass water very slowly downward, meanwhile plant roots
suffocate because the excessive water around the roots eliminates air movement
through the soil. Other soils may have an impervious layer of mineralized soil, called
a hardpan or relatively impervious rock layers may underlie shallow soils. In each of
these cases appropriate drainage is used to carry off temporary flushes of water to

prevent damage to annual or perennial crops.
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In farming drier areas, irrigation is often used, and one would not consider
drainage necessary. However, irrigation water always contains minerals and salts, and
these can be concentrated to toxic levels by evapotranspiration. Irrigated land may
need periodic flushes with excessive irrigation water and drainage to remove these
toxic minerals.

Vocabulary:

artificial — mrryunnii

subsurface water — minzeMHi Boau

humus — neperxiii, YopHO3eM

turf cutting (peat) mining — no0yBauHus Topdy
subsidence — ocimaHHs TpyHTY

steam pump — napoBa omna

steam power — rapoBa TAra

water table — ropu3oHT rpyHTOBOT BOIH
drainage pump — apeHa)kHa oMma
impervious layer — BOJOHETPOHUKIUBUH IIIap
hardpan — pyasx

evapotranspiration — cymapHe BUIIapOBYBaHHS

EXERCISES
1. Find the English equivalents of the words and word-combinations:
Bononocrauanus; 3a00JI04€HMI; OCYIIyBaTH; pyHHYBaHHS O€peroBoi JiHii;
3HUKHEHHS 03€pa; IOBHUWA KOHTPOJIb BOJHW; pPyX IMOBITPS; MOBIHb, TOKCHYHI

MIHEpaH.

2. Choose the words from the list to fill in gaps:
marginal, water, table, toxic, layer, mining, drainage, periodic

1. supplies

2. artificial

3. peat
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4. land
5. water

6. impervious

7. flushes
8. minerals

3. True or false?

1. Many agricultural soils need drainage to eliminate air movement.

2. Turf cutting, subsidence and shoreline erosion gradually caused the formation of
one large lake, lake of Haarlem.

3. In moist climates, soils may be adequate for cropping with the exception that they
become waterlogged for brief periods each year, from snow melt or from heavy rains.
4. Appropriate drainage is not used to carry off temporary flushes of water to prevent
damage to annual or perennial crops.

5. Irrigated land may need periodic flushes with excessive irrigation water and

drainage to remove toxic minerals.

4. Match the parts of the sentences:
1. Wetland soils may need ... 1. ... complete control of water, as
fields need to be flooded or

drained at different stages of the

crop cycle.
2. The invention of wind 2. ... can be concentrated to toxic
powered pumping engines levels by evapotranspiration.
in the 15" century ...
3. Coastal plains and river deltas 3. ... drainage to be used for
may have seasonally or agriculture.
permanently high water tables
and must have ...
4. Rice production requires ... 4. ... permitted drainage of some
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of the marginal land.

. Irrigation water always contains 5. ... drainage improvements if
minerals and salt, and these ... they are to be used for
agriculture.

. Answer the following questions:

. What is drainage?

. Why do many agricultural soils need drainage?

. What project has been in process for centuries in the Netherlands?
. When and where are drainage improvements used?

. What may irrigated land need?
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Irrigation
Irrigation is the artificial application of water to the soil usually for assisting in
growing crops. In crop production it is mainly used in dry areas and in periods of
rainfall shortfalls, but also to protect plants against frost. Additionally irrigation helps
to suppress weed growing in rice fields. In contrast, agriculture that relies only on
direct rainfall is sometimes referred to as dry-land farming or as rain fed farming. It is
often studied together with drainage, which is the natural or artificial removal of

surface and sub-surface water from a given area.
Types of irrigation

Various types of irrigation techniques differ in how the water obtained from the

source is distributed within the field. In general, the goal is to supply the entire field

uniformly with water, so that each plant has the amount of water it needs, neither too

much nor too little.

Surface irrigation

In surface irrigation systems water moves over and across the land by simple gravity

flow in order to wet it and to infiltrate into the soil. Surface irrigation can be

subdivided into furrow, borderstrip or basin irrigation. It is often called flood

irrigation when the irrigation results in flooding or near flooding of the cultivated

land. Historically, this has been the most common method of irrigating agricultural

land.

Localized irrigation

Localized irrigation is a system where water is distributed under low pressure through

a piped network, in a pre-determined pattern, and applied as a small discharge to each

plant or adjacent to it. Drip irrigation, spray or micro-sprinkler irrigation and bubbler

irrigation belong to this category of irrigation methods.

Drip Irrigation

Drip irrigation, also known as trickle irrigation, functions as its name suggests. Water

Is delivered at or near the root zone of plants, drop by drop. This method can be the

most water-efficient method of irrigation, if managed properly, since evaporation and
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runoff are minimized.! In modern agriculture, drip irrigation is often combined with
plastic mulch, further reducing evaporation, and is also the means of delivery of
fertilizer. The process is known as fertigation.

Vocabulary:

surface irrigation — moBepxHeBe 3pONIyBaHHS

furrow irrigation — monuBaHHs MO0 OOPO3HAX

basin irrigation — muMaHHE 3pOITYBaHHS

flood irrigation — mumanne 3ponryBaHHS

piped network — cuctema TpyOOIPOBOIIB

discharge — BuimBatH, 371MBaTH, BUITYCKATH

drip irrigation — xparenbpHe 3pOnTyBaHHS

bubbler irrigation — ponTanHe 3porryBaHHS

trickle irrigation — kpanenbHe 3ponryBaHHS

evaporation — BUImapoByBaHHS

runoff — crikanus

EXERCISES
1. Answer the following questions:
1. What is irrigation?
2. What are the main types of irrigation?
3. Has flood irrigation been the most common method of irrigating agricultural land?
4. How does localized irrigation work?
5. Why is drip irrigation the most water-efficient method of irrigation?
2. Match the words:
1. artificial 1. flow
2. gravity 2.z0ne
3. root 3. water
4. dry-land 4. application
5. sub-surface 5. farming
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3. Find the equivalents of the following words and word combinations:
Hecrtaua omaziB, 3axumiaTd pOCIMHH, CTPUMYBATH pIicT Oyp’sHIB, NPUHOMH
3pOITyBaHHI, pOSHOI[iJIHTI/I, mocradyatTu BOLOY, 3BOJIOKYBATHU TPYHT, HU3bKUHN THUCK,

3MEHIITYBaTH BUIIAPOBYBAHHS, CTIKaHH!, M0Jja4ya JoOpHBa.

4. Odd one out:

1. crops, weed, rice, trickle, plant

2. drip, removal, spray, micro-sprinkler, bubbler
3. apply, deliver, distribute, drainage, supply

4. evaporation, furrow, borderstrip, basin

5. land, network, soil, field

5. Complete the sentences with a suitable word or word combination:

Lo....... is used to protect plants against frost.

20 i is the natural or artificial removal of surface and sub-surface water from a
given area.

3o has been the most common method of irrigating agricultural land.

4. Drip irrigation, spray or micro-sprinkler irrigation and bubbler irrigation belong to

the category of ....... irrigation.
5.In ....... irrigation water is delivered at or near the root zone of plants, drop by
drop.
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Drip Irrigation Layout and its parts

Deep percolation, where water moves below the root zone, can occur if a drip
system is operated for too long of a duration or if the delivery rate is too high. Drip
irrigation methods range from very high-tech and computerized to low-tech and
relatively labor-intensive. Lower water pressures are usually needed than for most
other types of systems, with the exception of low energy center pivot systems and
surface irrigation systems, and the system can be designed for uniformity throughout
a field or for precise water delivery to individual plants in a landscape containing a
mix of plant species. Although it is difficult to regulate pressure on steep slopes,
pressure compensating emitters are available, so the field does not have to be level.
High-tech solutions involve precisely calibrated emitters located along lines of tubing
that extend from a computerized set of valves. Both pressure regulation and filtration
to remove particles are important. The tubes are usually black (or buried under soil or
mulch) to prevent the growth of algae and to protect the polyethylene from
degradation due to ultraviolet light. But drip irrigation can also be as low-tech as a
porous clay vessel sunk into the soil and occasionally filled from a hose or bucket.
Subsurface drip irrigation has been used successfully on lawns, but it is more
expensive than a more traditional sprinkler system. Surface drip systems are not cost-
effective (or aesthetically pleasing) for lawns and golf courses. In the past one of the
main disadvantages of the subsurface drip irrigation (SDI) systems, when used for
turf, was the fact of having to install the plastic lines very close to each other in the
ground, therefore disrupting the turfgrass area.

Sprinkler Irrigation

In sprinkler or overhead irrigation, water is piped to one or more central
locations within the field and distributed by overhead high-pressure sprinklers or
guns. A system utilizing sprinklers, sprays, or guns mounted overhead on
permanently installed risers is often referred to as a solid-set irrigation system. Higher

pressure sprinklers that rotate are called rotors and are driven by a ball drive, gear
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drive, or impact mechanism. Rotors can be designed to rotate in a full or partial
circle.

Sprinklers may also be mounted on moving platforms connected to the water
source by a hose. Automatically moving wheeled systems known as traveling
sprinklers may irrigate areas such as small farms, sports fields, parks, pastures, and
cemeteries unattended. Most of these utilize a length of polyethylene tubing wound
on a steel drum. As the tubing is wound on the drum powered by the irrigation water
or a small gas engine, the sprinkler is pulled across the field. When the sprinkler
arrives back at the reel the system shuts off. This type of system is known to most
people as a "waterreel"” traveling irrigation sprinkler and they are used extensively for
dust suppression, irrigation, and land application of waste water. Other travelers use a
flat rubber hose that is dragged along behind while the sprinkler platform is pulled by
a cable. These cable-type travelers are definitely old technology and their use is
limited in today's modern irrigation projects.

Vocabulary:

percolation — mpocouyBaHHSI, TPOHUKHEHHS
pivOt — BiCh, CTPHIKEHD

surface irrigation — moBepxHeBe 3pOITyBaHHS
emitter — «BuIycKkau», emiTep

tubing — TpyOomnpoBin

valve — kianan, BEHTHIIb

hose — manr

sprinkler system — nomryBajibHa cucTeMa
overhead irrigation — gorryBaHHs

ball drive — kynbkoBHii IPUBO

gear drive — 3y04yacTuii mpuBoI

drum — 6apaban
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3.

EXERCISES

. Answer the following questions :

. When can deep percolation occur?

. Are drip irrigation methods high-tech or low-tech?

. What was the main disadvantage of the subsurface drip irrigation in the past?
. How does sprinkler irrigation work?

. What is a “waterreel” traveling irrigation sprinkler?

. Match the words:

. delivery 1. water

. plant 2. irrigation
. Steep 3. species

. overhead 4. rate

. waste 5. slopes

Find the English equivalents of the following words and word-combinations:

KopeneBa 30Ha, HUKYMH TUCK BOJM, TOYHA JOCTaBKa BOJU, TpaJulliifHa JOIyBaJbHA

CUCTEMa, TOJIOBHUH HENOJIK, MyCKaTHU MO TpyOax, yCTaHOBIIOBAaTH (MOHTYBATH),

MacoOBUChKA, TYMOBHH IIJIAHT, Cy4acH1 MPOEKTH 3pOITyBaHHS.

4,
1.
2.
3.
4,

Odd one out:

surface irrigation, irrigation water, subsurface irrigation, sprinkler irrigation
tubing, emitters, valves, soil

lawns, sprays, parks, pastures, fields

clay vessel, steel drum, tubing, gas engine

5. cost-effective, labour-intensive, ultraviolet, expensive

S.
l.

Complete the sentences with a suitable word or word-combination:

It is difficult to regulate ....... on steep slopes.
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2. . are located along lines of tubing that extend from a computerized set of
valves.

3o are usually black to prevent the growth of algae.

4. ....... are driven by a ball drive, gear drive or impact mechanism.

5. The tubing is wound on the ....... powered by the irrigation water or a small gas

engine.
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Center Pivot Irrigation

Center pivot is a form of sprinkler irrigation consisting of several segments of
pipe (usually galvanized steel or aluminum) joined together and supported by trusses,
mounted on wheeled towers with sprinklers positioned along its length. The system
moves in a circular pattern and is fed with water from the pivot point at the center of
the arc. These systems are common in parts of the United States where terrain is flat.

Most center pivot systems now have drops hanging from a u-shaped pipe called
a gooseneck attached at the top of the pipe with sprinkler heads that are positioned a
few feet (at most) above the crop, thus limiting evaporative losses. Drops can also be
used with drag hoses or bubblers that deposit the water directly on the ground
between crops. The crops are planted in a circle to conform to the center pivot. This
type of system is known as LEPA (Low Energy Precision Application). Originally,
most center pivots were water powered. These were replaced by hydraulic systems
(T-L irrigation) and electric motor driven systems (Lindsay, Reinke, Valley,
Zimmatic, Pierce). Most systems today are driven by an electric motor mounted low
on each span. This drives a reduction gearbox and transverse driveshafts transmit
power to another reduction gearbox mounted behind each wheel. Precision controls,
some with GPS location and remote computer monitoring, are now available.

Lateral Move (Side Roll, Wheel Line) Irrigation

A series of pipes, each with a wheel of about 1.5 m diameter permanently
affixed to its midpoint and sprinklers along its length, are coupled together at one
edge of a field. Water is supplied at one end using a large hose. After sufficient water
has been applied, the hose is removed and the remaining assembly rotated either by
hand or with a purpose-built mechanism, so that the sprinklers move 10 m across the
field. The hose is reconnected. The process is repeated until the opposite edge of the
field is reached. This system is less expensive to install than a center pivot, but much
more labor intensive to operate, and it is limited in the amount of water it can carry.
Most systems utilize 4 or 5-inch (130 mm) diameter aluminum pipe. One feature of a

lateral move system is that it consists of sections that can be easily disconnected.
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They are most often used for small or oddly-shaped fields, such as those found in
hilly or mountainous regions, or in regions where labor is inexpensive.
Vocabulary:

centre pivot irrigation — 1eHTpaIbHO-CTPUIKHEBE 3POIITYBAHHS
wheeled towers — komicui onopu

sprinkler — po36pu3KyBau

terrain — TepuTopis, IPyHT

bubblers — donTann

reduction gearbox — peayxkiuiiina kopoOka mepenad

transverse drive-shafts — nonepeunwnii Begyunii Ban

lateral move — Giunamii pyx

pipe — Tpy0Oa, TpyOOmpoBi

hose — nanr

EXERCISES
1. Answer the following questions:
1. What does centre pivot consists of?
2. Where are centre pivot systems used?
3. How are the crops planted in the areas where the centre pivot is used?
4. What are the parts of lateral move systems?
5. What are the advantages of a lateral move system?
2. Match the words:
1. circular 1. monitoring
2. evaporative 2. regions
3. computer 3. pattern
4. mountainous 4. gearbox
5. reduction 5. loss
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3. Find the equivalents of the following words and word-combinations:
Tpy6a (TpyOompoBin), po30Opu3KyBay, Kparut, MPpUKPITUICHUNA, KEPYBATH, TIEpeIaBaTh
HOTY)KHiCTL, KOJIECO, IIoCTadyaTH, AOCTaTH:A KUIBKICTH BOAHU, YCTAaHOBIJIIOBATH,

po3’eqHyBaTH, poboya cuia.

. Odd one out:

. trusses, pipes, labour, wheeled towers

. losses, sprinkler heads, drag hoses, bubblers

. reduction gear box, transverse drive shafts, mountainous regions

. sprinkler, drop, hose, pipe

aa B~ wWw N = b

. affix, apply, connect, available

5. Complete the sentences with a suitable word or word-combination:
Lo....... consists of several segments of pipe joined together.

2. A centre pivot system moves in a circular ....... :

3o or ....... deposit the water directly on the ground between crops.
4. Most systems today are driven by an ....... mounted low on each span.
5. system is less expensive to install than a centre pivot
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Camocriiina po6ora NelO
Sub-irrigation

Sub-irrigation also sometimes called seepage irrigation has been used for many
years in field crops in areas with high water tables. It is a method of artificially
raising the water table to allow the soil to be moistened from below the plants' root
zone. Often those systems are located on permanent grasslands in lowlands or river
valleys and combined with drainage infrastructure. A system of pumping stations,
canals, weirs and gates allows it to increase or decrease the water level in a network
of ditches and the control the water table thereby.

Sub-irrigation is also used in commercial greenhouses production, usually for
potted plants. Water is delivered from below, absorbed upwards, and the excess
collected for recycling. Typically, a solution of water and nutrients floods a container
or flows through a trough for a short period of time, 10-20 minutes, and is then
pumped back into a holding tank for reuse. Sub-irrigation in greenhouses requires
fairly sophisticated, expensive equipment and management. Advantages are water
and nutrient conservation, and labor-saving through lowered system maintenance and
automation. It is similar in principle and action to subsurface drip irrigation.

Manual Irrigation Using Buckets or Watering Cans

These systems have low requirements for infrastructure and technical equipment
but need high labor inputs. Irrigation using watering cans is to be found for example
in peri-urban agriculture around large cities in some African countries.

Automatic, Non-electric Irrigation Using Buckets and Ropes

Besides the common manual watering by bucket, an automated, natural version
of this also exist. Using plain polyester ropes combined with a prepared ground
mixture can be used to water plants from a vessel filled with water. The ground
mixture would need to be made depending on the plant itself, yet would mostly
consist of black potting soil, vermiculite and perlite. This system would (with certain
crops) allow you to save expenses as it does not consume any electricity and only

little water (unlike sprinklers, water timers). However, it may only be used with
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certain crops (probably mostly larger crops that do not need a humid environment;
perhaps e.g. paprika's).
Irrigation Using Stones to Catch Water from Humid Air

In countries where at night, humid air sweeps the countryside, stones are used to
catch water from the humid air by transpiration. This is for example practiced in the
vineyards at Lanzarote.
Vocabulary:
sub-irrigation — miarpyHTOBE 3pOIICHHS
seepage — mpocouyBaHHS, BUTIK
water table — piBeHb IpyHTOBHX BOJI
Moisten — 3BOJIOKYBaTH, 3MOYYBATH
pumping station — HacocHa CTaHIIis
weir — rpe0is, 3arata, BOJOPO3JIUB
gates — nuIr03H1 BOpoTa
network of ditches — mepexa kanamis
manual irrigation — py4ne 3pouryBaHHs
vermiculite — BepMuKyITiT
perlite — mepumit

transpiration — mpocouyBaHHs1, TpaHCHipalist

EXERCISES
1. Answer the following questions:
1. Where has sub-irrigation been used?
2. What are the advantages of sub-irrigation?
3. Why is manual irrigation ineffective?
4. How is automatic irrigation used?

5. Where are stones used in irrigation?
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2. Match the words:

1. seepage 1. table

2. water 2. ropes

3. nutrient 3. environment
4. humid 4. irrigation

5. polyester 5. conservation

3. Find the equivalents of the following words and word-combinations:
[TonbOB1 KynbTYpH, IITYYHE MITHATTA PIBHS I'PYHTOBUX BOJ, 3BOJIOKYBATH, JOJIMHA
pIUKH, OCYILIyBaHHS, IMOTJIMHATH, BUKA4yBaTH (HACOCOM), 3a0LIADKYIOUHMM Mpalio

(patioHaIi3aTopChKuii), 3eMJISIHA CyMIlll, TOIIyBaJIbHAa YCTAaHOBKA, BOJIOTE MOBITPS.

4. Odd one out:

1. pumps, plants, canals, weirs, gates
2. crop, tank, can, vessel, bucket

3. ground, soil, land, rope

4. save, consume, deliver, humid

5. plants, ditches, crops, green houses

5. Complete the sentences with a suitable word or word-combination:

L. ....... is a method of artificially raising the water table to allow the soil to be
moistened from below the plants root zone.

2. Sub-irrigation is used in commercial greenhouse production for growing ....... :
3. has low requirements for infrastructure and technical equipment but needs
high labour inputs.

4. ....... allows you to save expenses as it does not consume any electricity and only
little water.

5. In some countries stones are used to catch water from the humid air by ....... :
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Camocriiina pooora Nell
Dry Terrasses for Irrigation and Water Distribution
In subtropical countries as Mali and Senegal, a special type of terrassing
(without flood irrigation or intent to flatten farming ground) is used. Here, a 'stairs’ is
made trough the use of ground level differences which helps to decrease water
evaporation and also distributes the water to all patches (sort of irrigation).
Sources of Irrigation Water
Sources of irrigation water can be groundwater extracted from springs or by
using wells, surface water withdrawn from rivers, lakes or reservoirs or non-
conventional sources like treated wastewater, desalinated water or drainage water. A
special form of irrigation using surface water is spate irrigation, also called flood
water_harvesting. In case of a flood (spate) water is diverted to normally dry river
beds (wadi’s) using a network of dams, gates and channels and spread over large
areas. The moisture stored in the soil will be used thereafter to grow crops. Spate
irrigation areas are in particular located in semi-arid or arid, mountainous regions.
While floodwater harvesting belongs to the accepted irrigation methods, rainwater
harvesting is usually not considered as a form of irrigation. Rainwater harvesting is
the collection of runoff water from roofs or unused land and the concentration of this
water on cultivated land. Therefore this method is considered as a water
concentration method.
How an In-ground Irrigation System Works
Most commercial and residential irrigation systems are "in ground" systems,
which means that everything is buried in the ground. With the pipes, sprinkles, and
irrigation valves being hidden, it makes for a cleaner, more presentable landscape
without garden hoses or other items having to be moved around manually.
Water Source and Piping
The beginning of a sprinkler system is the water source. This is usually a tap
into an existing (city) water line or a pump that pulls water out of a well or a pond.

The water travels through pipes from the water source through the valves to the
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sprinklers. The pipes from the water source up to the irrigation valves are called
"mainlines", and the lines from the valves to the sprinklers are called "lateral lines".
Most piping used in irrigation systems today are HDPE and MDPE or PVC or PEX
plastic pressure pipes due to their ease of installation and resistance to corrosion.
After the water source, the water usually travels through a check valve. This prevents
water in the irrigation lines from being pulled back into and contaminating the clean
water supply.

Vocabulary:

flood irrigation — mumanHe 3porryBaHHS

ground water — rpyHTOBa Bojia

surface water — moBepxHeBa Boja

waste water — cTiud1 Boau

desalinated water — onpicHeHa Boa

drainage water — npeHakHa Boja

spate — po3auB, MOBiHB, TTOBI/Ib, MIIHITTSI BOIU

river bed — pycio piku

network of dams — mepexa n1am6

arid regions — mycTenpHa 00J1aCTh, TIOCYIIUIMBUN PErioH

run of water — notik Boau

irrigation valves — 3poriryBajibHi KJlarmaHu

check valve — 3BopoTHuii knanan

EXERCISES
1. Answer the following questions:
1. What are the advantages of terrassing?
2. What are the sources of irrigation water?
3. Is rainwater harvesting considered as a water concentration method?
4. What does the term “in-ground system” mean?
5. The pipes from the water source up to the irrigation valves are called “main lines”,

aren’t they?
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2. Match the words:

1. water 1. water

2. drainage 2. harvesting
3. arid 3. evaporation
4. rain water 4. valve

5. check 5. region

3. Find the English equivalents of the following words and word-combinations:

BiamiHHOCTI y piBHI IPYHTY, PO3MOAUIATH BOAY, JKepeaa 3pOUIyBaJIbHOI BOAM,
KOJIOJIA3b, IITI03HI BOPOTA, BOJIOTA, HAMIBOOCYUUIMBUN PETiOH, 30MpaHHS JIOMIOBOi
BOJIU, TpyOU, po30pu3KyBayi, HaCOC, CTABOK (BOJI0IIMA), MOOIYHI JIiHIi, 3a0pyIHEHHS

YUCTUX 3aI1aciB BOIM.

4. Odd one out:

1. springs, wells, patches, rivers, lakes

2. dams, evaporation, gates, channels

3. arid, semi-arid, mountainous, conventional
4. stairs, pipes, sprinklers, valves

5. flood water, rain water, runoff water, ground water

5. Complete the sentences with a suitable word or word-combination:

I ....... helps to decrease water evaporation and also distributes the water to all
patches.
2. Treated waste water, desalinated water or drainage water are ....... sources of

irrigation water.

3o is considered as a water concentration method.

4. ....... help to make more presentable landscape without garden hoses having to be
moved around manually.

5.0 is usually a tap into an existing water line or a pump that pulls water out of a

well or a pond.
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Cawmocriiina po6ora Nel?2
Drip Irrigation (I)

Drip irrigation, also known as trickle irrigation or microirrigation is an
irrigation method which minimizes the use of water and fertilizer by allowing water
to drip slowly to the roots of plants, either onto the soil surface or directly onto the
root zone, through a network of valves, pipes, tubing, and emitters.

Modern drip irrigation has arguably become the world's most important
innovation in agriculture since the invention of the impact sprinkler in thel930s,
which replaced flood irrigation. Drip irrigation may also use devices called micro-
spray heads, which spray water in a small area, instead of dripping emitters. These
are generally used on tree and vine crops with wider root zones. Subsurface drip
irrigation (SDI) uses permanently or temporarily buried dripper line or drip tape
located at or below the plant roots. It is becoming popular for row crop irrigation,
especially in areas where water supplies are limited or recycled water is used for
irrigation. Careful study of all the relevant factors like land topography, soil, water,
crop and agro-climatic conditions are needed to determine the most suitable drip
irrigation system and components to be used in a specific installation,

Drip irrigation has been used since ancient times when buried gas pots which
were filled with water and the water gradually seeped up into the grass. Modern drip
irrigation began its development in Afganistan in 1866 when researchers began
experimenting with irrigation using clay pipe to create combination irrigation and
drainage systems. In 1913, E.B. House at Colorado State University succeeded in
applying water to the root zone of plants without raising the water table. Perforated
pipe was introduced in Germany in the 1920s and in 1934, O.E. Nobey experimented
with irrigating through porous canvas hose at Michigan State University.

With the advent of modern plastics during and after World War 11, major
improvements in drip irrigation became possible. Plastic microtubing and various
types of emitters began to be used in the greenhouses of Europe and the United
States.
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The modern technology of drip irrigation was invented in Australia by Hannas
Thill and his son Mathas. Instead of releasing water through tiny holes, blocked
easily by tiny particles, water was released through larger and longer passageways by
using velocity to slow water inside a plastic emitter. The first experimental system of
this type was established in 1959 when Blass partnered with Kibbuts Hatzerim to
create an irrigation company called Netafim. Together they developed and patented
the first practical surface drip irrigation emitter. This method was very successful and
subsequently spread to Australia, North America, and South America by the late
1960s.

Vocabulary:

drip irrigation — xparenbpHe 3ponTyBaHHS
trickle irrigation — kpanenbHe 3poIIyBaHHS
valve — kanan, BEHTHIIb

pipe — Tpy0Oa, TpyOOmpoBia

tubing — TpyOomnposin, Tpyou

emitter — «BuIyckauy, emitep

flood irrigation — mumanHe 3poriryBaHHS
micro-spray heads — MikpOpO3MUITIOIOOYI TOJIOBKH
dripper line — kpanenbHuit psn

drip tape — kpanenbHa cTpiuka

water table — piBeHb IrpyHTOBHX BOJ

canvas hose — Ope3eHTOBHIA ITUTAHT

EXERCISES
1. Answer the following questions:
1. What is drip irrigation?
2. What invention favoured the replacement of flood irrigation by drip irrigation?
3. What devices are used in drip irrigation?
4. Has drip irrigation been used since ancient times?

5. Where was the modern technology of drip irrigation invented?
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2. Match the words:

1. flood 1. water

2. dripping 2. system
3. recycled 3. irrigation
4. drainage 4. pipe

5. perforated 5. emitters

3. Find the English equivalents of the following words and word-combinations:
JoOpuBo, KpanaTu, KOpiHHS POCIUH, TpyOH, po30pU3KyBay, BOJIONOCTAYaHHA, IPYHT,
YCTaHOBKA, IMPOCOYYBATHUCS, PIBEHb IPYHTOBUX BOJI, MOPHCTUHA IIJAHT, MAapHUK,

BUITYCKAaTH BOJY, KPUXITHI OTBOPH, IIBUKICTb.

4. Odd one out:

1. valves, pipes, tubing, emitters, roots
2. plants, trees, sprinklers, vines

3. land, pot, soil, water

4. invent, develop, modern, patent

5. Complete the sentences with a suitable word or word-combination:

I........ allows water to drip slowly to the roots of plants.

2.0l spray water in a small area, instead of dripping emitters.

3o 1s becoming popular for row crop irrigation.

4........ were filled with water and the water gradually seeped into the grass.

5. Major improvements in drip irrigation became possible with the invention
of ....... .
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Cawmocriiina po6ora Nel3
Drip irrigation (I1)

Most large drip irrigation systems employ some type of filter to prevent
clogging of the small emitter flow path by small waterborn particals. New
technologies are now being offered that minimize clogging. Some residential systems
are installed without additional filters since potable water is already filtered at the
water treatment plant. Virtually all drip irrigation equipment manufacturers
recommend that filters be employed and generally will not honor warranties unless
this is done.

Drip and subsurface drip irrigation is used almost exclusively when using
recycled municipal waste water. Regulations typically do not permit spraying water
through the air that has not been fully treated to potable water standards.

Because of the way the water is applied in a drip system, traditional surface
applications of timed-release fertilizer are sometimes ineffective, so drip systems
often mix liquid fertilizer with the irrigation water. This is called fertigation;
fertigation and chemigation (application of pesticides and other chemicals to
periodically clean out the system) use chemical injector such as diaphragm pumps,
piston pumps, or venturi pumps.

If properly designed, installed, and managed, drip irrigation may help achieve
water conservation by reducing evaporation and deep drainage when compared to
other types of irrigation such as flood or overhead sprinklers since water can be more
precisely applied to the plant roots. In addition, drip can eliminate many diseases that
are spread through water contact with the foliage. Finally, in regions where water
supplies are severely limited, there may be no actual water savings, but rather simply
an increase in production while using the same amount of water as before. In very
arid regions or on sandy soils, the trick is to apply the irrigation water as slowly as
possible.

Pulsed irrigation is sometimes used to decrease the amount of water delivered to
the plant at any one time, thus reducing runoff or deep percolation. Pulsed systems

are typically expensive and require extensive maintenance. Therefore, the latest
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efforts by emitter manufacturers are focused toward developing new technologies
that deliver irrigation water at ultra-low flow rates, i.e. less than 1.0 liter per hour.
Slow and even delivery further improves water use efficiency without incurring the
expense and complexity of pulsed delivery equipment.

Drip irrigation is used by farms, commercial greenhouses, and residential
gardeners. Drip irrigation is adopted extensively in areas of acute water scarcity and
especially for crops such as coconuts, containerized landscape trees, grapes, bananas,
citrus, strawberries, sugarcane, cotton, maize, and tomatoes.

Garden drip irrigation kits are increasingly popular for the homeowner and
consist of a timer, hose and emitter.

Vocabulary:

employ — BUKOPUCTOBYBATH, 3aCTOCOBYBATH

clogging — 3acMiucHHS, 3a0pyTHEHHS

emitter — «BUITycKau», emMiTep

potable water — mutHa Boga

waste water — cTiuH1 BOaIHu

timed-release fertilizer — oGpuBO, 3acTOCOBaHE 3 ICBHOK BUTPUMKOIO Yacy
venturi pump — macoc Benrypi

diaphragm pump — MmemOpaHHHIi Hacoc, aiapparMoOBUi HACOC
evaporation — BUImapoByBaHHS

overhead sprinklers — minBicHi po30pu3KyBayi

percolation — mpocouyBaHHsI, TPOHUKHEHHS

water scarcity — Hectaua BOAH

drip irrigation Kits — kOMIUIEKT JIs1 KpareabHOTrO 3pOIIyBaHHS

EXERCISES
1. Answer the following questions:
1. What is used to minimize clogging?
2. Is recycled municipal waste water used in drip and subsurface drip irrigation?

3. How does drip irrigation achieve water conservation?
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4. Why is pulsed irrigation used?
5. Drip irrigation is adopted for growing such crops as coconuts, grapes, bananas,

citrus and strawberries, 1sn’t?

2. Match the words:

1. potable 1. conservation
2. liquid 2. water

3. water 3. soil

4. sandy 4. percolation
5. deep 5. fertilizer

3. Find the English equivalents of the following words and word-combinations:

3ano0iratu SaCMi‘IyBaHHIO, YCTAHOBJIIIOBATH, YCTAHOBA MIJIs1 OYHIOYBAaHHA BOIU,
JOTPUMYBATUCA TapaHTii, po30pU3KyBaHHS BOJM, CTAaHAAPTH TIHUTHOI BOJM,
IMOBCPXHECBC 3aCTOCYBAHHSA, TOCATTHU 36Cpe)KCHH$I BOAX, SMCHIIWTH BHIIAPOBYBAHH,

XBOPOOH, 320111aJPKEHHS BOAH, 3HU3UTH CTIK, TOCTpa HeCTada BOJIU, IIJIAHT.

4. Odd one out:

1. fertigation, evaporation, chemigation

2. water, conservation, water savings, water standards
3. flood, roots, foliage

4. timer, maize, hose, emitter

5. grapes, bananas, citrus, sugarcane, Kits

. Complete the sentences with a suitable word or word-combination:

. Drip irrigation systems prevent ....... of the small emitter flow path.

5

1

2. Drip systems often mix ....... with the irrigation water.

3. Drip can eliminate many ....... that are spread through water contact with foliage.
4

InoLl regions or on sandy soils, the trick is to apply the irrigation water as

slowly as possible.

87



Camocriiina po6ora Nel4
Environmental Impact

Dams affect many ecological aspects of a river. Rivers depend on the constant
disturbance of a certain tolerance. Dams slow the river and this disturbance may
damage or destroy this pattern of ecology. Temperature is also another problem that
dams create. Rivers tend to have fairly homogeneous temperatures. Reservoirs have
layered temperatures, warm on the top and cold on the bottom; in addition often it is
water from the colder (lower) layer which is released downstream, and this may have
a different dissolved oxygen content than before. Organisms depending upon a
regular cycle of temperatures may be unable to adapt; the balance of other fauna
(especially plant life and microscopic fauna) may be affected by the change of
0Xygen content.

Water exiting a turbine usually contains very little suspended sediment, which
can lead to scouring of river beds and loss of riverbanks.

Older dams often lack a fish ladder, which keeps many fish from moving up
stream to their natural breeding grounds, causing failure of breeding cycles or
blocking of migration paths. Even the presence of a fish ladder does not always
prevent a reduction in fish reaching the spawning grounds upstream. In some areas,
young fish ("smolt") are transported downstream by barge during parts of the year.
Turbine and power-plant designs that have a lower impact upon aquatic life are an
active area of research.

A large dam can cause the loss of entire ecosphere, including endangered and
undiscovered species in the area, and the replacement of the original environment by
a new inland lake.

Vocabulary:

dissolved oxygen - po3unHeHHIT KHCEHD

water turbine - rigpotyp0Oina

suspended sediments - 3BakeHi (BayKeHi) HACOCH
fish ladder - puGomigiiomuank (rpe6m 'EC)

breeding ground - micrie po3MHOKEHHS
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spawning - HepecT

power-plant - citoBa yctaHOBKa

EXERCISES
1. Find the English equivalents of the words and word-combinations:
BrumiB; mocTiiiHa TeMrieparypa; po3IIapoByBaTH; BMICT KHCHIO; 3aXMCHa IPoOOKa;

PYCIIO pIYKH; HEPECT; Hapa)XaTu Ha HEOE3MeKy.

2. Choose the words from the list to fill in gaps:
life, tolerance, suspended, cycles, ecological, dissolved, species, power-plant,

homogeneous, fish

1. aspects

2. certain

3. temperatures
4, oxygen content
5. plant

6. sediment
7. ladder
8. breeding

Q. designs

10. endangered and undiscovered

3. Match the parts of the sentences:

1. Temperature is a problem ... 1. ... warm on the top and cold on
the bottom.
2. Reservoirs have layered 2. ... the original environment by a
temperatures, ... new inland lake.
3. The balance of plant life 3. ... their natural breeding grounds,
and microscopic fauna may causing failure of breeding
be affected ... cycles or blocking of migration
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4
1
2
3.
4
5

paths.
. In some areas, young fish are 4. ... that dams create.
transported downstream to ...
. A large dam can cause the 5. ... by change of oxygen content.

replacement of ...

. Complete the sentences making the right choice:

. Rivers depend on the constant disturbance of ... ... .

. Dams slow the river and this disturbance may ... or ... this pattern of ecology.
Organisms depending upon a regular cycle of temperatures may be unable ... .
. Water exiting a turbine usually contains very little ... ... .

. Even the presence of ... ... does not always prevent ... in fish reaching the

spawning grounds upstream.

5
1
2
3

. Answer the following questions:
. What do dams affect?
. How do dams influence ecological aspects of a river?

. What does the absence of a fish ladder cause?

4. \What is an active area of research?

5

. What damage can a large dam cause?
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TECTHU JJIA CAMOKOHTPOJIIO

. The area is a hot ... desert.

a) wet
b) dry

a) sand
b) land

a) floods
b) irrigates

a) drains
b) trenches

. Later farmers dug irrigation ... .

a) dams
b) ditches

a) techniques
b) applications

a) construct
b) develop

a) Irrigation
b) Drainage

12. Dense clay .... aeration.

a) harvested c) irrigated
b) dug d) drained
10. The ditches had gates: the farmers opened them and water ... through.
a) flowed c) flew
b) flooded d) followed
11. They don't do well in sand or ... .
a) soil ) humus
b) clay d) rich soil
a) helps C) improves

13. You can improve the nutrients by adding ... .

14. ... provides roots with air.

b) produces

a) humus
b) sand

a) Irrigation
b) Drainage

TECT Nel

. Many early farmers used the Nile as a ... supply.

. The Nile river ... at the same time every year.

. Farmers planted ... before the floods.

. The canals moved water to the ... .

. Farmers could ... crops any time of the year.
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C) moist
d) cold

C) water
d) sail

C) waters
d) spays

c) dams
d) crops

c) sprinklers
d) techniques

c) methods
d) fields

c) cultivate
d) build

. ... help farmers grow crops in areas with little rainfall.

c¢) Application
d) Precipitation

. Farmers connected their fields to the Nile River and ... their crops.

d) prevents

c) clay
d) land

c) Precipitation
d) Aeration



15. Use humus to add ... to soil.
a) water C) nutrients
b) air d) sand
16. Crops don't ... well in pure clay soil.
a) grow C) water
b) plant d) irrigate
17. ... is a layer of material that plants grow in.
a) Air c) Water
b) Soil d) Rock
18. ... is @ material that is deposited by water.
a) Solil c) Rock
b) Loam d) Silt
19. ... soil has a lot of material in a small space.
a) Loose ¢) Rich
b) Dense d) Wet
20. ... is a mix of three soil types.
a) Loam c) Clay
b) Sand d) Humus
21. The Central Valley’s current drought is ...in 50 years.
a) worst c) the worse
b) the worst d) a worst
22. ... farmers dug ditches to irrigate their crops,
a) A lot ¢) Much
b) A little d) Many
23. Droughts ... 50 years ago.
a) start ¢) have started
b) started d) were starting

24. Average rainfall in the valley is down 35 % (...).

a) percentes C) percents

b) percentage d) percent
25. Many rain-fed crops ... .

a) are dying ¢) has died

b) is dying d) was dying

26. Many experts say that ... water shortages in the future.
a) will creating c) will be create
b) will creates d) will create
27. Local farmers are growing drought-resistant ... of those crops.

a) varietys C) varietyes

b) varieties d) variety
28. With so ... rainfall , Dawn didn't have to water her plants.

a) much c) little

b) many d) few

29. Andrew ... : his crops are drought-resistant.
a) isn’t irrigate
b) haven’t irrigate

c) don’t irrigate
d) doesn't irrigate
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.1 ... improve my irrigation system.

39.

a) might C) need
b) ought d) have
. Martin Harison ... a farmer for half a century.
a) is being c) have been
b) is d) has been
. Historically the primary salinity of the soils there ... low.
a) was C) was being
b) were d) has being
. Until the drought ..., crop yields will suffer.
a) will end c) end
b) will be ending d) ends
. That is a temporary solution to the problem ... by irrigation.
a) causing c) being caused
b) caused d) having caused
. ... his crops have grown poorly.
a) Next year c) Last year
b) Two years ago d) Recently
. The area is known for its rich farmland with ... risk for salinity problems.
a) few c) afew
b) little d) many
. Farmers began irrigating ... fields with well water.
a) their c) them
b) theirs d) its
. That water had ... high potassium chloride.
a) the Cc)a
b) an d) -
The plants won't grow in soil with too ... alkaline metal.
a) many c) much
b) a lot d) few
. Chemicals ... alter soil's measure of acidity or alkalinity
a) ought C) need
b) can d) should to
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TECT Ne2
1. Farmers used extra ground water from their ... .

a) deserts c) dams
b) wells d) pipes
2. Local farmers are growing ...-resistant varieties because of water shortages.
a) sun C) water
b) wind d) drought
3. Areas with a lot of ... are ideal for farming.
a) drought ) water shortages

b) groundwater

d) winds

4. With so much ..., Dawn didn't have to water her plants.

a) drought ¢) rainfall
b) wind d) sun
5. Less rainfall also limits the water cycle in this already ... region.
a) wet C) moist
b) arid d) rainy
6. Many ...-fed crops are dying because of the droughts.
a) wind C) sun
b) nutrient d) rain
7. Many farmers dug ... to irrigate their crops.
a) tubes C) pipes
b) ditches d) dams

8. Many crops died because of the water ... .
a) shortages
b) rainfalls

C) nutrients
d) irrigation

9. Water ... is the pattern of water moving and changing form.

a) shortage
b) cycle
10. ... is guiding water to plants.
a) Irrigation
b) Drought
11. Farmers began ... their fields with well water.
a) fertilizing
b) harvesting
12. Lime 1s a substance added to improve ... .
a) air
b) soil
13. Until the ... ends, crop yields will suffer.
a) drought
b) sun

14. Irrigation resulted in the secondary ... of the soil.

a) rainfall
b) drought

15. Highly organic ... is best suited for farming.
a) air
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c) fall
d) precipitation

¢) Rainfall
d) Precipitation

c) draining
d) irrigating

C) water
d) crop

C) water
d) air

C) precipitation
d) salinity

c) wind



16

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

21.

28.

29.

30.

b) soil
... IS much more dense than sand.
a) clay
b) water
Peat makes soils more suitable for ... .
a) drainage
b) humus

Growing ... in course-grained soil is difficult.

a) crops

b) nutrients d) wells
... 1s the soil deposited by water.

a) Rock ¢) Humus

b) Clay d) Silt
Fine-... soils consist of tiny particles.

a) irrigated C) grained

b) drained d) fertilized
The areais ... hot, dry desert.

a) an c) the

b) a d) -
Many early farmers ... the Nile River as a water supply.

a) are using C) uses

b) has used d) used
The Nile River ... at the same time every year.

a) is flooding c) flood

b) floods d) have flooded
Later, farmers created irrigation ... .

a) ditch’s c) ditchs

b) ditches’ d) ditches
They moved water from ... Nile River to their fields.

a) a c) the

b) an d) -
They ... cultivate crops any time of the year and harvest extra food.

a) could to c) ought

b) could d) should to
Irrigation helps farmers grow crops in areas with ... rainfall

a) many c) a few

b) few d) little
They opened the gates and water ... through

a) flowed c) is flowing

b) flow d) was flowing
How did farmers irrigate ... fields?

a) his c) her

b) their d) them
The river is the ... water supply.

a) farmers’s c) farmers
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d) plant

C) nutrient
d) fertilizer

c) irrigation
d) agriculture

c) fertilizers



b) farmer d) farmer’s
. Tomatoes get ... sun and water.

a) few c) much
b) a few d) many
. Tomato roots ... the right amount of water and air.
a) are needing C) needs
b) has needed d) need
. Tomatoes ... well in sand or clay.
a) doesn’t do c) not do
b) don't do d) isn’t
. Dense clay prevents ... aeration.
a) - Cc) an
b) a d) the
. You ... improve the nutrients by adding humus.
a) can C) need
b) can to d) ought
. ... soil structures hold more water than others.
a) Something c) Any
b) Anything d) Some
. Silt is a material ... by water.
a) having deposited c) deposited
b) being deposited d) depositing
. Dense soil has ... material in a small space.
a) a lot of c) few
b) many d) a few
. Aeration ... roots with air.
a) provide c) have provided
b) provides d) providing
. Both sand ... clay have the wrong soil structure.
a) nor c) and
b) no d) or
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TECT Ne3
1. A ... Is abarrier that divides waters.

a) tube C) pipe
b) well d) dam
2. Dams generally serve the primary purpose of retaining ... .
a) wind C) sun
b) water d) rain
3. Floodgates and dikes are used to prevent water ... into specific land regions.
a) fall c) flow
b) precipitate d) run
4. Intended purposes of dams include providing water for ... .
a) irrigation c) fertilization
b) drainage d) precipitation
5. Based on ... used, dams are classified as timber dams or masonry dams.
a) technique c) material
b) technology d) method

6. Dams can be formed by human agency, natural causes, or even by the intervention
of wildlife such as ... .

a) bears c) bulls
b) beavers d) hares
7. Dams provide ... control.
a) flood c) fertilization
b) nutrition d) construction
8. A check dam is a small dam designed to reduce flow velocity and control soil ... .
a) precipitation C) evaporation
b) drought d) erosion

9. A diversionary dam is a structure designed to divert all the flow of a river from its
natural ... .

a) trend c) road
b) course d) path
10. Dikes are commonly used for ... of arable land
a) nutrition c) reclamation
b) precipitation d) fertilization
11. ... is the natural or artificial removal of surface and subsurface water.
a) Irrigation c) Fertigation
b) Drainage d) Nutrition
12. Many agricultural ... need drainage to improve production.
a) plants C) crops
b) wells d) soils
13. ... soils may need drainage to be used for agriculture.
a) Dry c) Wetland
b) Arid d) Drought
14. River deltas may have seasonally or permanently high water ... .
a) tables c) sofas
b) chairs d) wardrobes
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15. After periods of high ..., drainage pumps are employed to prevent damage to the
citrus groves.

a) fertilizer c) rainfall
b) nutrient d) drought

16. Rice fields need to be ... or drained at different stages of the crop cycle.
a) dried c) fertilized
b) flooded d) harvested

17. Soils that are predominantly ... will pass water very slowly downward.
a) clay ¢) humus
b) rich d) loose

18. Drainage is used to carry off temporary flushes of water to prevent damage to
annual or perennial ... .

a) fertilizers C) nutrients
b) lands d) crops
19. In moist climate soils become ... for brief periods each year from heavy rains.
a) dry c) arid
b) waterlogged d) drained
20. ... water always contains minerals, and these can be concentrated to toxic levels.
a) Moist c) Irrigation
b) Well d) Wet
21. In crop production irrigation ... in dry areas and in periods of rainfall shortfalls.
a) is been used c) is used
b) has being used d) is using
22. Irrigation ... to suppress weed growing in rice fields.
a) help c) is helped
b) helps d) have helped
23. In surface irrigation systems ... water moves over and across the land.
a) - c) an
b) a d) the
24. Surface irrigation ... be subdivided into furrow, borderstrip or basin irrigation.
a) ought C) need
b) can d) has
25. Flood irrigation has been ... method of irrigating agricultural land.
a) the more common C) most common
b) more common d) the most common
26. Drip irrigation, also known as trickle irrigation, functions as ... name suggests.
a) his C) its
b) her d) it’s
27. Water ... at or near the root zone of plants, drop by drop.
a) have delivered C) is been delivered
b) is delivered d) has being delivered
28. Drip irrigation is often combined with plastic mulch, ... reducing evaporation
a) further c) a further
b) farther d) the farther

29. Drip irrigation is also ... means of delivery of fertilizer.
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a) a c) -

b) an d) the
30. The irrigation results in flooding or near flooding of the ... land.
a) having cultivated c) being cultivated
b) cultivated d) cultivating
31. Most large drip irrigation systems ... some type of filter to prevent clogging.
a) employing c) employ
b) has employed d) employs
32. New technologies ... now ... that minimize clogging.
a) are being offered c) have being offered
b) are been offered d) are being offer
33. Drip irrigation ... help achieve water conservation by reducing evaporation.
a) has C) may
b) need d) ought
34. Slow and even delivery ... improves water use efficiency.
a) the further c) farther
b) further d) the farthest
35. ... residential systems are installed without additional filters.
a) Any c) Something
b) Anything d) Some
36. Drip irrigation is employed when using ... municipal waste water.
a) recycled c) being recycled
b) recycling d) having recycled

37. Regulations do not permit spraying water through the air that ... to potable water
standards.

a) not has been treated ¢) has not being treated

b) has been not treated d) has not been treated
38. ... efforts by emitter manufacturers are focused toward developing new
technologies that deliver irrigation water at ultra-low flow rates

a) The most late c) The latest

b) A latest d) Latest
39. ... drip irrigation is used by farms and residential gardeners.

a) - c) an

b) a d) the

40. Drip irrigation ... eliminate many diseases that are spread through water contact
with the foliage.

a) can c) ought

b) can to d) might to

99



TECT Ne4
1. ... is the artificial application of water to the soil.

a) Fertigation c) Irrigation
b) Nutrition d) Drainage
2. In crop production irrigation is mainly used in ... areas.
a) wet C) moist
b) dry d) waterlogged
3. Agriculture that relies only on direct ... is referred to as dry-land farming.
a) fertigation c) irrigation
b) drainage d) rainfall
4. In ...irrigation water moves over and across the land by simple gravity flow.
a) surface ¢) underground
b) subsurface d) ground
5.In ... irrigation water is delivered at or near the root zone of plants, drop by drop.
a) flood c) furrow
b) basin d) drip
6. Irrigation helps to suppress ... growing in rice fields.
a) plant C) crop
b) weed d) root
7. ... is the natural or artificial removal of water from a given area.
a) Fertigation c¢) Drainage
b) Application d) Irrigation
8. The goal of irrigation is to ... the entire field uniformly with water.
a) flood c) drain
b) fertilize d) supply
9. Drip irrigation can be the most water-... method of irrigation if managed properly.
a) wasting c) damaging
b) efficient d) flowing
10. Drip irrigation is often combined with plastic ..., further reducing evaporation.
a) mulch C) nutrient
b) fertilizer d) well
11. Drip irrigation allows water to drip slowly to the ... of plants.
a) leaves c) flowers
b) stems d) roots
12. ... drip irrigation uses buried drip tape located at or below the plant roots.
a) Subsurface c¢) Overground
b) Surface d) Subground

13. ... of irrigation water can be groundwater extracted from springs or by using
wells.

a) Fertilizers c) Nutrients
b) Pipes d) Sources
14. Most large drip irrigation systems employ some type of filter to prevent ... .
a) drainage C) nutrition
b) clogging d) fertilization

15. Potable water is already filtered at the water ... plant.
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a) treatment c) irrigation

b) drainage d) fertigation
16. Some residential irrigation systems are ... without additional filters.
a) installed c) fertilized
b) drained d) flooded
17. Drip irrigation is used almost exclusively when using ... municipal waste water.
a) contaminated C) toxic
b) polluted d) recycled
18. Drip systems often mix liquid fertilizer with the irrigation water — ... .
a) application c) fertigation
b) drainage d) nutrition
19. Drip irrigation may help achieve water ... by reducing evaporation.
a) contamination c) pollution
b) conservation d) treatment
20. Drip irrigation is adopted extensively in areas of acute water ... .
a) rainfall C) scarcity
b) precipitation d) availability
21. A dam is a barrier that ... waters.
a) divide c) have divided
b) divides d) is dividing
22. Dams ... to prevent water flow into specific land regions.
a) are using c) used
b) have used d) are used
23. Dams ... be formed by human agency, natural causes
a) can c) ought
b) can to d) should to
24. Man-made dams are typically classified according to ... size (height).
a) its c) their
b) them d) theirs
25. International standards define large dams as ... than 15 meters.
a) high c) highest
b) more high d) higher
26. Intended purposes include providing water for ... irrigation.
a) - C)a
b) an d) the

27. A saddle dam is an auxiliary dam ... to confine the reservoir created by a primary
dam.

a) constructed C) being constructed

b) constructing d) having constructed
28. ... auxiliary dam is constructed in a low spot or saddle.

a) The c) An

b) - d) A
29. A wing dam is a structure that only partly ... a waterway.

a) restrict C) restricting

b) restricts d) have restricted
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30. A wing dam created a ... channel that resists the accumulation of sediment.

a) fastest c) faster
b) more fast d) most fast
31. ... agricultural soils need drainage to improve production.
a) Much c) A lot
b) Many d) A little
32. Wetland soils ... need drainage to be used for agriculture.
a) should to c) ought
b) might to d) may
33. The largest drainage project has been in process for centuries in ... Netherlands.
a) a c) the
b) an d) -
34. The elimination of the lake ... between 1849 and 1852.
a) occur c) has occurred
b) occurred d) occurs
35. After periods of high rainfall, drainage pumps ... to prevent damage.
a) are employed c) have being employed
b) are been employed d) are employ

36. The invention of wind powered pumping engines in ... century permitted
drainage of some of the marginal land.

a) fifteenth c) the fifteenth
b) fifteen d) the fifteen
37. River deltas ... have drainage improvements if they are to be used for agriculture.
a) ought ¢) must to
b) should to d) must
38. Rice production ... complete control of water.
a) require c) have required
b) requires d) are requiring
39. Soils that are predominantly clay ... water very slowly downward.
a) will pass c) will be pass
b) will passing d) will passed
40. In farming ... areas, irrigation is often used.
a) more dry c) driest
b) a drier d) drier
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TECT NeS

1. Without healthy soil farmers can’t produce healthy ...

a) dams
b) crops
2. Soil faces ... depletion and erosion.
a) sand
b) clay

3. Soil ... can turn unhealthy soil into a plant paradise.

a) conservation
b) depletion
4. Crop ... solves nutrient depletion.
a) contamination
b) pollution
5. Planting ... stops topsoil loss from winds.
a) seeds
b) rice
6. Perimeter run-off control prevents ... from water.
a) fertilization
b) fertigation
7. ... slow water and direct it away from fields.
a) Grassways
b) Roots

8. Modern drainage systems incorporate geotextile filters that prevent fine grains of

soil from ... the drain.
a) fertilizing
b) constructing

9. Geotextiles are designed to retain fine soil ...while allowing water to pass through.

a) nutrients
b) particles

10. The water travels through ... from the water source through the valves to the

sprinklers.
a) wells
b) reservoirs

6) barriers
d) drains

c) silt
d) nutrient

C) contamination
d) application

C) rotation
d) drainage

c¢) windbreaks
d) crops

C) irrigation
d) erosion

c) Crops

d) Drippers

c) clogging

d) irrigating
c) fertilizers

d) clay

c) dams
d) pipes

11. Over-irrigation because of poor management ... water.

a) wastes
b) conserves

12. Irrigation can cause the depletion of underground ..

a) networks
b) tubes

13. The beginning of a sprinkler system is the water ...

a) valve
b) source
14. A ... pulls water out of a well or a pond.
a) tube
b) aquifer
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C) treats
d) purifies

C) aquifer
d) pipes

c) head
d) pipe

C) pipe
d) pump



15. With the pipes, ... , and irrigation valves being hidden, it makes for a cleaner,
more presentable landscape.

a) sprinkles c) fertilizers
b) nutrients d) crops
16. Sources of irrigation water can be ... extracted from springs or by using wells.
a) groundwater C) nutrients
b) fertilizers d) valves
17. Higher pressure sprinklers that rotate are called ... .
a) windbreaks C) grassways
b) rotors d) pipes

18. Sprinklers may be mounted on moving platforms connected to the water source
bya....

a) hose c) dam
b) well d) fertilizer
19. Subsurface drip irrigation has been used successfully on ... .
a) aquifers c) wells
b) valves d) lawns
20. Both pressure regulation and ... to remove particles are important.
a) fertilization c) filtration
b) application d) nutrition
21. ... place for an arch dam is a narrow canyon with steep side walls.
a) A most desirable c) Most desirable
b) The most desirable d) The more desirable
22. Jones Falls Dam, in ... Canada, is a constant radius dam.
a) - Cc) an
b) a d) the
23. Wildhorse Dam near Mountain City in ... United States is an example of the type.
a) an C) -
b) a d) the
24. Embankment dams ... from compacted earth.
a) have being made c) are made
b) are make d) are been made
25. Timber dams ... widely ... in the early part of the industrial revolution.
a) were use c) was used
b) were used d) has used
26. Timber dams ... be kept constantly wet in order to maintain their water retention
properties .
a) must c) ought
b) have d) should to
27. ... spillways have floodgates designed to control the flow through the spillway.
a) A lot c) Many
b) A little d) Much
28. One of ... places for building a dam is a narrow part of a deep river valley.
a) best c) the better
b) the best d) a better
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29. Dams ... many ecological aspects of a river.

a) affecting c) affects
b) is affect d) affect
30. Dams slow the river and this disturbance ... damage this pattern of ecology.
a) ought C) may
b) should to d) might to
31. ... large dam can cause the loss of entire ecosphere.
a) the Cc) an
b) - d)a
32. Organisms ... upon a regular cycle of temperatures may be unable to adapt.
a) depending ¢) having depended
b) depended d) being depended
33. Water exiting a turbine usually contains very ... suspended sediment.
a) a little c) afew
b) little d) few

34. A fish ladder keeps many fish from moving up stream to ... natural breeding
grounds.

a) them c) their
b) its d) theirs
35. In some areas, young ... are transported downstream by barge.
a) fish’s c) fish
b) fishes’ d) fishs
36. Rivers ... on the constant disturbance of a certain tolerance.
a) depends c) depending
b) depend d) has depended
37. The current use of the land to be flooded ... be dispensable.
a) should c) ought
b) need d) has
38. A cofferdam is a barrier ... to exclude water from an area that is submerged.
a) constructing ¢) having constructed
b) constructed d) being constructed
39. When the project is completed, the cofferdam may ... .
a) be removed c) removed
b) be remove d) been removed

40. A steel dam is a type of dam briefly experimented with in around the turn of ...
century.

a) the nineteenth-twentieth c) the nineteen-twenty

b) nineteenth-twentieth d) the nineteenth-twentyth
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TECT Ne6

1. They don'tdo well insand or ... .
a) soil ¢) humus
b) clay d) rich soil
2. Dense clay .... aeration.
a) helps C) improves
b) produces d) prevents
3. You can improve the nutrients by adding ... .
a) humus c) clay
b) sand d) land
4. ... provides roots with air.
a) Irrigation c) Precipitation
b) Drainage d) Aeration
5. Use humus to add ... to soil.
a) water C) nutrients
b) air d) sand
6. Crops don't ... well in pure clay soil.
a) grow C) water
b) plant d) irrigate
7. ... 1s a layer of material that plants grow in.
a) Air c) Water
b) Soil d) Rock
8. ... is @ material that is deposited by water.
a) Soil c) Rock
b) Loam d) Silt
9. ... soil has a lot of material in a small space.
a) Loose ¢) Rich
b) Dense d) Wet
10. ... is a mix of three soil types.
a) Loam c) Clay
b) Sand d) Humus
11. The area is a hot ... desert.
a) wet C) moist
b) dry d) cold
12. Many early farmers used the Nile as a ... supply.
a) sand C) water
b) land d) soil
13. The Nile river ... at the same time every year.
a) floods C) waters
b) irrigates d) spays
14. Farmers planted ... before the floods.
a) drains c) dams
b) trenches d) crops
15. Later farmers dug irrigation ... .
a) dams C) sprinklers
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16

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

b) ditches

. The canals moved water to the ... .

a) techniques
b) applications

Farmers could ... crops any time of the year.

a) construct
b) develop

d) techniques

c) methods
d) fields

c) cultivate
d) build

... help farmers grow crops in areas with little rainfall.

a) Irrigation
b) Drainage

c¢) Application
d) Precipitation

Farmers connected their fields to the Nile River and ... their crops.

a) harvested C) irrigated

b) dug d) drained
The ditches had gates: the farmers opened them and water ... through.

a) flowed c) flew

b) flooded d) followed
Martin Harison ... a farmer for half a century.

a) is being c) have been

b) is d) has been
Historically the primary salinity of the soils there ... low.

a) was Cc) was being

b) were d) has being
Until the drought ..., crop yields will suffer.

a) will end c) end

b) will be ending d) ends

That is a temporary solution to the problem ... by irrigation.

a) causing
b) caused

... his crops have grown poorly.

a) Next year

b) Two years ago d) Recently
The area is known for its rich farmland with ... risk for salinity problems.

a) few c) a few

b) little d) many
Farmers began irrigating ... fields with well water.

a) their c) them

b) theirs d) its
That water had ... high potassium chloride.

a) the c)a

b) an d) -
The plants won't grow in soil with too ... alkaline metal.

a) many c) much

b) a lot d) few

¢) being caused
d) having caused

c) Last year

Chemicals ... alter soil's measure of acidity or alkalinity

a) ought

C) need



b) can d) should to
31. The Central Valley’s current drought is ...in 50 years.

a) worst c) the worse
b) the worst d) a worst
32. ... farmers dug ditches to irrigate their crops,
a) A lot ¢) Much
b) A little d) Many
33. Droughts ... 50 years ago.
a) start ¢) have started
b) started d) were starting
34. Average rainfall in the valley is down 35 % (...).
a) percentes C) percents
b) percentage d) percent
35. Many rain-fed crops ... .
a) are dying ¢) has died
b) is dying d) was dying
36. Many experts say that ... water shortages in the future.
a) will creating c) will be create
b) will creates d) will create
37. Local farmers are growing drought-resistant ... of those crops.
a) varietys C) varietyes
b) varieties d) variety
38. With so ... rainfall , Dawn didn't have to water her plants.
a) much c) little
b) many d) few
39. Andrew ... : his crops are drought-resistant.
a) isn’t irrigate c) don’t irrigate
b) haven’t irrigate d) doesn't irrigate
40.1 ... improve my irrigation system.
a) might C) need
b) ought d) have
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TECT Ne/
1. Farmers began ... their fields with well water.

a) fertilizing c) draining
b) harvesting d) irrigating
2. Lime is a substance added to improve ... .
a) air C) water
b) soil d) crop
3. Until the ... ends, crop yields will suffer.
a) drought C) water
b) sun d) air
4. Irrigation resulted in the secondary ... of the soil.
a) rainfall C) precipitation
b) drought d) salinity
5. Highly organic ... is best suited for farming.
a) air c) wind
b) soil d) plant
6. ... iIs much more dense than sand.
a) clay C) nutrient
b) water d) fertilizer
7. Peat makes soils more suitable for ... .
a) drainage C) irrigation
b) humus d) agriculture
8. Growing ... in course-grained soil is difficult.
a) crops c) fertilizers
b) nutrients d) wells
9. ... is the soil deposited by water.
a) Rock ¢) Humus
b) Clay d) Silt
10. Fine-... soils consist of tiny particles.
a) irrigated C) grained
b) drained d) fertilized
11. Farmers used extra ground water from their ... .
a) deserts c) dams
b) wells d) pipes
12. Local farmers are growing ...-resistant varieties because of water shortages.
a) sun C) water
b) wind d) drought
13. Areas with a lot of ... are ideal for farming.
a) drought Cc) water shortages
b) groundwater d) winds
14. With so much ,,, , Dawn didn't have to water her plants.
a) drought c) rainfall
b) wind d) sun
15. Less rainfall also limits the water cycle in this already ... region.
a) wet C) moist
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16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

21.

28.

29.

30.

b) arid

d) rainy

Many ...-fed crops are dying because of the droughts.

a) wind
b) nutrient

Many farmers dug ... to irrigate their crops.
a) tubes
b) ditches

Many crops died because of the water ... .
a) shortages
b) rainfalls

C) sun
d) rain

C) pipes
d) dams

C) nutrients
d) irrigation

Water ... is the pattern of water moving and changing form.

a) shortage
b) cycle
... 1s guiding water to plants.
a) Irrigation
b) Drought
Tomatoes get ... sun and water.
a) few
b) a few

Tomato roots ... the right amount of water and air.

a) are needing
b) has needed

Tomatoes ... well in sand or clay.
a) doesn’t do
b) don't do

Dense clay prevents ... aeration.
a) -
b) a

You ... improve the nutrients by adding humus.

a) can
b) can to

... soil structures hold more water than others.
a) Something
b) Anything

Silt is a material ... by water.
a) having deposited
b) being deposited

Dense soil has ... material in a small space.
a) a lot of
b) many

Aeration ... roots with air.
a) provide
b) provides

Both sand ... clay have the wrong soil structure.

a) nor
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c) fall
d) precipitation

¢) Rainfall
d) Precipitation

c) much
d) many

C) needs
d) need

c) not do
d) isn’t

c) an
d) the

C) need
d) ought

c) Any
d) Some

c) deposited
d) depositing

c) few
d) a few

c) have provided
d) providing

¢) and



31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

b) no d) or
The areais ... hot, dry desert.

a) an c) the

b) a d) -
Many early farmers ... the Nile River as a water supply.

a) are using C) uses

b) has used d) used
The Nile River ... at the same time every year.

a) is flooding c) flood

b) floods d) have flooded
Later, farmers created irrigation ... .

a) ditch’s c) ditchs

b) ditches’ d) ditches
They moved water from ... Nile River to their fields.

a) a c) the

b) an d) -
They ... cultivate crops any time of the year and harvest extra food.

a) could to c) ought

b) could d) should to
Irrigation helps farmers grow crops in areas with ... rainfall

a) many c) a few

b) few d) little
They opened the gates and water ... through.

a) flowed c) is flowing

b) flow d) was flowing
How did farmers irrigate ... fields?

a) his c) her

b) their d) them
The river is the ... water supply.

a) farmers’s c) farmers

b) farmer d) farmer’s
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1. ... is the natural or artificial removal of surface and subsurface water.

a) Irrigation c) Fertigation
b) Drainage d) Nutrition
2. Many agricultural ... need drainage to improve production.
a) plants C) crops
b) wells d) soils
3. ... soils may need drainage to be used for agriculture.
a) Dry ¢) Wetland
b) Arid d) Drought
4. River deltas may have seasonally or permanently high water ... .
a) tables c) sofas
b) chairs d) wardrobes

5. After periods of high ..., drainage pumps are employed to prevent damage to the
citrus groves.

a) fertilizer c) rainfall
b) nutrient d) drought

6. Rice fields need to be ... or drained at different stages of the crop cycle.
a) dried c) fertilized
b) flooded d) harvested

7. Soils that are predominantly ... will pass water very slowly downward.
a) clay ¢) humus
b) rich d) loose

8. Drainage is used to carry off temporary flushes of water to prevent damage to
annual or perennial ... .

a) fertilizers C) nutrients
b) lands d) crops
9. In moist climate soils become ... for brief periods each year from heavy rains.
a) dry c) arid
b) waterlogged d) drained
10. ... water always contains minerals, and these can be concentrated to toxic levels.
a) Moist c) Irrigation
b) Well d) Wet
11. A ... is a barrier that divides waters.
a) tube C) pipe
b) well d) dam
12. Dams generally serve the primary purpose of retaining ... .
a) wind C) sun
b) water d) rain
13. Floodgates and dikes are used to prevent water ... into specific land regions.
a) fall c) flow
b) precipitate d) run
14. Intended purposes of dams include providing water for ... .
a) irrigation c) fertilization
b) drainage d) precipitation
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15. Based on ... used, dams are classified as timber dams or masonry dams.
a) technique ) material
b) technology d) method
16. Dams can be formed by human agency, natural causes, or even by the
intervention of wildlife such as ... .

a) bears c) bulls
b) beavers d) hares
17. Dams provide ... control.
a) flood c) fertilization
b) nutrition d) construction
18. A check dam is a small dam designed to reduce flow velocity and control soil ... .
a) precipitation C) evaporation
b) drought d) erosion

19. A diversionary dam is a structure designed to divert all the flow of a river from its
natural ... .

a) trend c) road
b) course d) path
20. Dikes are commonly used for ... of arable land.
a) nutrition c) reclamation
b) precipitation d) fertilization
21. Most large drip irrigation systems ... some type of filter to prevent clogging.
a) employing c) employ
b) has employed d) employs
22. New technologies ... now ... that minimize clogging.
a) are being offered ¢) have being offered
b) are been offered d) are being offer
23. Drip irrigation ... help achieve water conservation by reducing evaporation.
a) has C) may
b) need d) ought
24. Slow and even delivery ... improves water use efficiency.
a) the further c) farther
b) further d) the farthest
25. ... residential systems are installed without additional filters.
a) Any c) Something
b) Anything d) Some
26. Drip irrigation is employed when using ... municipal waste water.
a) recycled c) being recycled
b) recycling d) having recycled

27. Regulations do not permit spraying water through the air that ... to potable water
standards.

a) not has been treated c) has not being treated

b) has been not treated d) has not been treated
28. ... efforts by emitter manufacturers are focused toward developing new
technologies that deliver irrigation water at ultra-low flow rates

a) The most late c) The latest
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b) A latest d) Latest
29. ... drip irrigation is used by farms and residential gardeners.

a) - ) an

b) a d) the
30. Drip irrigation ... eliminate many diseases that are spread through water contact
with the foliage.

a) can c) ought
b) can to d) might to
31. In crop production irrigation ... in dry areas and in periods of rainfall shortfalls.
a) is been used c) is used
b) has being used d) is using
32. Irrigation ... to suppress weed growing in rice fields.
a) help c) is helped
b) helps d) have helped
33. In surface irrigation systems ... water moves over and across the land.
a) - ) an
b) a d) the
34. Surface irrigation ... be subdivided into furrow, borderstrip or basin irrigation.
a) ought C) need
b) can d) has
35. Flood irrigation has been ... method of irrigating agricultural land.
a) the more common C) most common
b) more common d) the most common
36. Drip irrigation, also known as trickle irrigation, functions as ... name suggests.
a) his C) its
b) her d) it’s
37. Water ... at or near the root zone of plants, drop by drop.
a) have delivered c) is been delivered
b) is delivered d) has being delivered
38. Drip irrigation is often combined with plastic mulch, ... reducing evaporation
a) further c) a further
b) farther d) the farther
39. Drip irrigation is also ... means of delivery of fertilizer.
a) a C) -
b) an d) the
40. The irrigation results in flooding or near flooding of the ... land.
a) having cultivated c) being cultivated
b) cultivated d) cultivating
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1. Drip irrigation allows water to drip slowly to the ... of plants.
a) leaves c) flowers
b) stems d) roots
2. ... drip irrigation uses buried drip tape located at or below the plant roots.
a) Subsurface ¢) Overground
b) Surface d) Subground
3. ... of irrigation water can be groundwater extracted from springs or by using wells.
a) Fertilizers c¢) Nutrients
b) Pipes d) Sources
4. Most large drip irrigation systems employ some type of filter to prevent ... .
a) drainage C) nutrition
b) clogging d) fertilization
5. Potable water is already filtered at the water ... plant.
a) treatment c) irrigation
b) drainage d) fertigation
6. Some residential irrigation systems are ... without additional filters.
a) installed c) fertilized
b) drained d) flooded
7. Drip irrigation is used almost exclusively when using ... municipal waste water.
a) contaminated C) toxic
b) polluted d) recycled
8. Drip systems often mix liquid fertilizer with the irrigation water — ... .
a) application c) fertigation
b) drainage d) nutrition
9. Drip irrigation may help achieve water ... by reducing evaporation.
a) contamination c) pollution
b) conservation d) treatment
10. Drip irrigation is adopted extensively in areas of acute water ... .
a) rainfall C) scarcity
b) precipitation d) availability
11. ... is the artificial application of water to the soil.
a) Fertigation c) Irrigation
b) Nutrition d) Drainage
12. In crop production irrigation is mainly used in ... areas.
a) wet C) moist
b) dry d) waterlogged
13. Agriculture that relies only on direct ... is referred to as dry-land farming.
a) fertigation c) irrigation
b) drainage d) rainfall
14. In ...irrigation water moves over and across the land by simple gravity flow.
a) surface ¢) underground
b) subsurface d) ground
15. In ... irrigation water is delivered at or near the root zone of plants, drop by drop.
a) flood c) furrow
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b) basin d) drip
16. Irrigation helps to suppress ... growing in rice fields.

a) plant C) crop
b) weed d) root
17. ... is the natural or artificial removal of water from a given area.
a) Fertigation c) Drainage
b) Application d) Irrigation
18. The goal of irrigation is to ... the entire field uniformly with water.
a) flood c) drain
b) fertilize d) supply

19. Drip irrigation can be the most water-... method of irrigation if managed
properly.

a) wasting c) damaging
b) efficient d) flowing
20. Drip irrigation is often combined with plastic ..., further reducing evaporation.
a) mulch C) nutrient
b) fertilizer d) well
21. ... agricultural soils need drainage to improve production.
a) Much c) A lot
b) Many d) A little
22. Wetland soils ... need drainage to be used for agriculture.
a) should to c) ought
b) might to d) may
23. The largest drainage project has been in process for centuries in ... Netherlands.
a) a c) the
b) an d) -
24. The elimination of the lake ... between 1849 and 1852.
a) occur c) has occurred
b) occurred d) occurs
25. After periods of high rainfall, drainage pumps ... to prevent damage.
a) are employed c) have being employed
b) are been employed d) are employ

26. The invention of wind powered pumping engines in ... century permitted
drainage of some of the marginal land.

a) fifteenth c) the fifteenth
b) fifteen d) the fifteen
27. River deltas ... have drainage improvements if they are to be used for agriculture.
a) ought C) must to
b) should to d) must
28. Rice production ... complete control of water.
a) require c) have required
b) requires d) are requiring
29. Soils that are predominantly clay ... water very slowly downward.
a) will pass c) will be pass
b) will passing d) will passed
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30. In farming ... areas, irrigation is often used.

a) more dry c) driest
b) a drier d) drier
31. A dam is a barrier that ... waters.
a) divide c) have divided
b) divides d) is dividing
32. Dams ... to prevent water flow into specific land regions.
a) are using c) used
b) have used d) are used
33. Dams ... be formed by human agency, natural causes
a) can c) ought
b) can to d) should to
34. Man-made dams are typically classified according to ... size (height).
a) its c) their
b) them d) theirs
35. International standards define large dams as ... than 15 meters.
a) high c) highest
b) more high d) higher
36. Intended purposes include providing water for ... irrigation.
a) - C)a
b) an d) the

37. A saddle dam is an auxiliary dam ... to confine the reservoir created by a primary
dam.

a) constructed ¢) being constructed
b) constructing d) having constructed
38. ... auxiliary dam is constructed in a low spot or saddle.
a) The c) An
b) - d) A
39. A wing dam is a structure that only partly ... a waterway.
a) restrict C) restricting
b) restricts d) have restricted
40. A wing dam created a ... channel that resists the accumulation of sediment.
a) fastest c) faster
b) more fast d) most fast
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1. Over-irrigation because of poor management ... water.

a) wastes C) treats
b) conserves d) purifies
2. Irrigation can cause the depletion of underground ... .
a) networks c) aquifer
b) tubes d) pipes
3. The beginning of a sprinkler system is the water ... .
a) valve c) head
b) source d) pipe
4. A ... pulls water out of a well or a pond.
a) tube C) pipe
b) aquifer d) pump

5. With the pipes, ..., and irrigation valves being hidden, it makes for a cleaner, more
presentable landscape.

a) sprinkles c) fertilizers
b) nutrients d) crops
6. Sources of irrigation water can be ... extracted from springs or by using wells.
a) groundwater C) nutrients
b) fertilizers d) valves
7. Higher pressure sprinklers that rotate are called ... .
a) windbreaks C) grassways
b) rotors d) pipes

8. Sprinklers may be mounted on moving platforms connected to the water source by
a....

a) hose c) dam
b) well d) fertilizer
9. Subsurface drip irrigation has been used successfully on ... .
a) aquifers c) wells
b) valves d) lawns
10. Both pressure regulation and ... to remove particles are important.
a) fertilization c) filtration
b) application d) nutrition
11. Without healthy soil farmers can’t produce healthy ... .
a) dams C) barriers
b) crops d) drains
12. Soil faces ... depletion and erosion.
a) sand c) silt
b) clay d) nutrient
13. Soil ... can turn unhealthy soil into a plant paradise.
a) conservation C) contamination
b) depletion d) application
14. Crop ... solves nutrient depletion.
a) contamination C) rotation
b) pollution d) drainage
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15. Planting ... stops topsoil loss from winds.

a) seeds c¢) windbreaks
b) rice d) crops

16. Perimeter run-off control prevents ... from water.
a) fertilization C) irrigation
b) fertigation d) erosion

17. ... slow water and direct it away from fields.
a) Grassways c) Crops
b) Roots d) Drippers

18. Modern drainage systems incorporate geotextile filters that prevent fine grains of
soil from ... the drain.

a) fertilizing c) clogging

b) constructing d) irrigating
19. Geotextiles are designed to retain fine soil ...while allowing water to pass
through.

a) nutrients c) fertilizers
b) particles d) clay
20. The water travels through ... from the water source through the valves to the
sprinklers.
a) wells c) dams
b) reservoirs d) pipes
21. ... large dam can cause the loss of entire ecosphere.
a) The c) An
b) - d) A
22. Organisms ... upon a regular cycle of temperatures may be unable to adapt.
a) depending ¢) having depended
b) depended d) being depended
23. Water exiting a turbine usually contains very ... suspended sediment.
a) a little c) afew
b) little d) few

24. A fish ladder keeps many fish from moving up stream to ... natural breeding
grounds.

a) them c) their
b) its d) theirs
25. In some areas, young ... are transported downstream by barge.
a) fish’s c) fish
b) fishes’ d) fishs
26. Rivers ... on the constant disturbance of a certain tolerance.
a) depends c) depending
b) depend d) has depended
27. The current use of the land to be flooded ... be dispensable.
a) should c) ought
b) need d) has
28. A cofferdam is a barrier ... to exclude water from an area that is submerged.
a) constructing c) having constructed
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b) constructed d) being constructed
29. When the project is completed, the cofferdam may ... .

a) be removed Cc) removed

b) be remove d) been removed
30. A steel dam is a type of dam briefly experimented with in around the turn of ...
century.

a) the nineteenth-twentieth c) the nineteen-twenty
b) nineteenth-twentieth d) the nineteenth-twentyth
31. ... place for an arch dam is a narrow canyon with steep side walls.
a) A most desirable c) Most desirable
b) The most desirable d) The more desirable
32. Jones Falls Dam, in ... Canada, is a constant radius dam.
a) - Cc) an
b) a d) the
33. Wildhorse Dam near Mountain City in ... United States is an example of the type.
a) an C) -
b) a d) the
34. Embankment dams ... from compacted earth.
a) have being made c) are made
b) are make d) are been made
35. Timber dams ... widely ... in the early part of the industrial revolution.
a) were use c) was used
b) were used d) has used
36. Timber dams ... be kept constantly wet in order to maintain their water retention
properties .
a) must c) ought
b) have d) should to
37. ... spillways have floodgates designed to control the flow through the spillway.
a) A lot c) Many
b) A little d) Much
38. One of ... places for building a dam is a narrow part of a deep river valley.
a) best c) the better
b) the best d) a better
39. Dams ... many ecological aspects of a river.
a) affecting c) affects
b) is affect d) affect
40. Dams slow the river and this disturbance ... damage this pattern of ecology.
a) ought C) may
b) should to
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KJIIO4I 10 TECTIB

TecT 1

1b 2¢C 3a 4d 5b 6d 7cC 8a 9c 10 a
11b 12d 13 a 14 d 15¢ 16 a 17b 18 d 19b 20 a
21b 22 d 23 b 24 d 25 a 26 d 27b 28 a 29d 30a
31d 32 a 33d 34 b 35d 36b 37 a 38d 39¢ 40b
TecT 2

1b 2d 3b 4c 5b 6d 7b 8a 9b 10 a
11d 12 b 13 a 14 d 15Db 16 a 17 d 18 a 19d 20 c
21b 22 d 23 b 24 d 25¢ 26 b 27d 28 a 29 b 30d
3lc 32d 33b 34 a 35a 36 d 37¢C 38a 39b 40 c
TecT 3

1d 2b 3cC 4a 5c¢ 6b 7a 8d 9b 10c
11b 12d 13 ¢ 14 a 15¢ 16 b 17 a 18 d 19b 20 c
21 c 22 b 23 a 24 b 25d 26 C 27b 28 a 29d 30b
3lc 32a 33¢C 34b 35d 36 a 37d 38¢c 39a 40 a
TecT 4

lc 2b 3d 4a 5d 6b 7cC 8d 9b 10 a
11d 12 a 13d 14 b 15a 16 a 17 d 18 ¢ 19b 20 c
21b 22 d 23 a 24 ¢ 25d 26 a 27 a 28 C 29 b 30c
31b 32d 33¢C 34b 35a 36¢C 37d 38b 39a 40d
TeCcT 5

1b 2d 3a 4c 5c¢ 6d 7a 8¢ 9b 10d
11 a 12 ¢ 13 b 14 d 15a 16 a 17b 18 a 19d 20 c
21b 22 a 23 d 24 ¢ 25b 26 a 27 ¢C 28 b 29d 30c
3la 32 a 33b 34c 35¢ 36b 37a 38b 39a 40 a
TecT 6

1b 2d 3a 4d 5¢ 6a 7b 8d 9b 10 a
11b 12 ¢ 13 a 14 d 15b 16d 17 ¢ 18 a 19c¢c 20 a
21d 22 a 23 d 24 b 25d 26 b 27 a 28d 29 ¢C 30b
31lb 32d 33b 34d 35a 36d 37b 38a 39d 40 a
TecT 7

1d 2b 3a 4d 5b 6a 7d 8a 9d 10c
11b 12d 13 b 14 ¢ 15b 16d 17b 18 a 19b 20 a
21 c 22 d 23 b 24 a 25a 26 d 27 ¢C 28 a 29 b 30c
31lb 32d 33b 34d 35¢ 36b 37d 38a 39b 40 d
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TecT 8

1b 2d 3cC 4a 5c¢ 6b 7a 8d 9b 10c
11d 12 b 13 ¢ 14 a 15¢ 16 b 17 a 18d 19b 20 ¢
21 ¢ 22 a 23 ¢ 24 b 25d 26 a 27 d 28 ¢ 29 a 30a
3lc 32b 33a 34 b 35d 36 ¢C 37b 38a 39d 40b
TecT 9

1d 2a 3d 4D 5a 6a 7d 8¢C 9b 10c
11c 12 b 13 d 14 a 15d 16 b 17 ¢ 18d 19b 20 a
21b 22d 23 ¢ 24 b 25 a 26 C 27 d 28 b 29 a 30d
31b 32 d 33a 34c 35d 36 a 37a 38¢ 39b 40 ¢c
Tect 10

la 2¢C 3b 4d 5a 6a 7b 8a 9d 10c
11b 12 d 13 a 14 c 15¢ 16d 17 a 18 ¢ 19b 20d
21d 22 a 23 b 24 ¢ 25¢ 26 b 27 a 28 b 29 a 30a
31lb 32 a 33d 34 ¢ 35b 36 a 37¢ 38b 39d 40 c
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