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BcTyn

YNpo0OBX TPHBA/IOrO Yacy HeBiJj’€MHOIO YaCTUHOK BUBUEHHSI iHO3€MHUX MOB
y CUCTeMi BUIIOI OCBIiTH € OBOJIOAiHHS MpodeciiiHO-0Pi€EHTOBAHOK KOMYHIKaTUBHOIO
KoMIeTeHIlieto. Mosoguii daxiBellb MOBUHEH YMIiTH KOPHCTYBAaTMCSl iHO3€MHOIO
MOBOIO He JivIle Ha MoOyTOBOMY piBHi, a 1 y cdepi TpyZoBUX BigHOCUH. MOB/IEHHEBA
KOMIIeTeHLlisT sIK CK/ajfoBa 3arajbHoOi mpodeciiiHol KomrieTeHLii Moke CTaTh
3arOpyKOI0 BCTaHOB/IEHHS W MiATPUMaHHS [iNOBUX CTOCYHKIB i3 rapTHepamu 3
3aKOp/IOHY, BHXOJY Ha TepCHeKTHBHHUH HIIAX Kap’€pHOTO 3pOCTaHHS ¥ HabyTTs
CTaTyCy KOHKYPEHTO3ZlaTHOro (axiBLjl Ha Cy4yaCHOMY PHWHKY Ipalli, 1[0 BHUCYBa€
Jlefiasti BUIII BUMOTH 0 TIOTeHIIMHUX KaH/IU/aTiB.

Ha paHoMy ertamni BOJIOAITA IHIIOMOBHOXO MOBJIEHHEBOI KOMIIETEHLIi€r0
O3Ha4daE€:

- KODeKTHO BHKOPUCTOByBaTH mpodeciliHy JieKcMKy BiAnoBiHO [0

rpaMaTHYHUX HOPM iHO3eMHOI MOBHU Y peajlbHUX KOMYHIKaTUBHHX CUTYaLlisiX;
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- BOJIOZITH PO3MOBHUMH Kilillle, (hOPMy/IaMU CIiJIKYBaHHs i KOMyHiKaTUBHAMU
naTTepHamu;

- YMIiTH TIparjfoBaTH 3 HAYKOBOIO 1 (haXxOBOIO JIiTepaTyporo iHO3eMHOK MOBOIO 3
METO0 BU/TyUYeHHs iHopmallii asist peastizariii mpodeciiiHoi AisTbHOCTI.

MaiibyTHili crieriagicT Ma€e yCBiZIOMMTH, 1[0 /ISl YCITIIHOTO TO3UI[iOHYBaHHS
cebe y TmpodeciiiHOMy cepe/lOBHII[i BOJIOAIHHS iHIIIOMOBHOI KOMYHiKaTHBHOO
KOMITETEHIi€}0 UacTo € He CTiIbKM Oa)kKaHUM, CKilTbKU 000B’SI3KOBUM, aKe BiJl I[bOr0
3a/Ie)KUTh yCTAHOBJIeHHS] e(eKTUBHMX TIAPTHEPCHKUX KOHTAaKTiB 3 iHO3eMHMMH
KOJIeraMmH, 1o € 0CO0JIMBO aKTya/IbHUM B YMOBax ryiobaitisarii.

Marepias, 3arporoHOBaHWi Y HaBYalIbHOMY TIOCIOHUKY, MOKe OyTH BUKOPUCTAHUM
SK TIJ, yYac ayJuUTOpPHOI, TaK i camocCTiliHOi po6oTH 3700yBadiB BHIIOI OCBITH
cnerfianbHOCTi 194 «TigpoTexHiuHe OyiBHUIITBO, BOAHA iHXKEHepis Ta BOAHI
TexXHoNori»

[MociOHMK TIpU3Ha4YeHO AJIs 3aCBOEHHSI BY3bKOTaly3eBHUX TePMiHOJIOTiYHIX
O[VHHLb, Pperpe3eHTOBAaHHX Y KOHTEKCTI MeTOAMYHO aflanToBaHOro (axoBOro
MaTepiany, MOJAaHOrO Yy CYIIPOBOAI KOMIIIEKCY JIEKCMKO-TPAMAaTUYHUX Ta YMOBHO-
KOMYHIKaTUBHUX BIIPaB.

Y cTpyKTypi HaBua/JbHOrO MOCIOHHMKA BUTPHUMAHO JIOTiYHY TOC/iZOBHICTD
TeKCTiB, TiANOPSJKOBaHY TPUHLMITY BiJ TMPOCTOrO0 [0 CK/IaJHOrOo. 3MICT
TIpe/ICTaB/IEHOTO MaTepiaay OXOIUTIOE HalBaXK/IMBilI TIpobsieMu Tifpomertiopatiii Ta
BOJHOTO rocrojapcTea. I1igbip TeMaTHKH TEKCTiB 3[iMCHIOBABCS BiATIOBiAHO [0
YMHHUX pobOYMX TIporpaM AWCLMIUIH MpodineHUX Kadenp. 3ampornoHOBaHi
TMIC/ISITeKCTOBI 3aBAaHHS NMPOMWIIIK anpoOalifo Ha MPakKTUYHUX 3aHATTSAX Y Ipyriax
BiJMOBiZHOI crewLianbHOCTI W TiJTBepAWIM JAOLIBHICTE Ta e(deKTUBHICTH ix
BHUKOPHCTaHHSI.

B HaBuanbHOMY MOCIOHUKY MpejcTaB/ieHi TeKCTH i /s caMocCTiiiHOT poboTh.
Camocritina poboTta — 11e (opMa opradisaiii HaBUaJbHOI [isVTBHOCTI 3700yBauiB
BUIIIOI OCBIiTH, CHpsIMOBaHa Ha 3aCBOEHHS YaCTMHHU IIPOrPaMHOrO Marepiany B

1103aayUTOPHUIA Jac.
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Meta camocTifiHoi po60oTH — CrOpuATH (OPMYBAaHHIO CaMOCTIHHOCTI SIK
0COOUCTICHOT pUCH Ta BaXIMBOI mpodeciliHOI SKOCTI MOJIO[OI JIFOAUHY, CYTh SKOI
TMOJISiTa€E B yMIiHHSX CHCTeMAaTH3yBaTH, IJIAHYyBaTH, KOHTPOJIOBAaTH U pery/IrOBaTH
CBOIO [Jis/IbHiICTH 6e3 foroMoru M KOHTpOJIFo BHKMafada. CamoctiiiHa poborta fjae
MOXX/TUBICTb TIpALIIOBaTH 0e3 TMOCITiXy, KOPUCTYBaTUCS JOBiTKOBUMU Marepiasamu, a

TaKo)X 00VpaTH ONTHUMA/IBHUM TeMIT pOOOTH Ta YMOBY ii BUKOHaHHSI.

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.
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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
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
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substantially the efficiency of reclamation projects.

Exercises
1. Memorize the spelling, pronunciation and translation of the following words:
to provide water — 3abe3meuyBaTH BOZ|00
amount — KiJIbKiCTb, V. JOPiBHIOBaTH, CK/1a/aTH
source — JyKepesio
in excess of — 3Bepx, OLIBLI HiXK
to be under way — nnpoBoauTH, BeCTH
surface flow — moBepxHeBuii CTiK
storage capacity — BOIOMiCTKiCTb
to apply on a large scale — IMpOKO 3aCTOCOBYBaTU
water management computations — BOZOT0CIIOAAaPChKi po3paxyHKH
to raise the efficiency — migBuiyBatu edpekTuBHICTH
anti-filtration measures — npoTuinbTpariiliti 3axoau
for irrigation purposes — 3 MeTOO 3pOILIEHHS
water consumer — CII0>KUBau BOAU
relationship — BiffHOLIIEHHS, 3B'I30K
improvement of planning — BioCkoHa/IeHHsI [71aHYBaHHS
pasture irrigation — 0OBOZIHEHHSI TTACOBUIL]
timber floating — micocrias
part and parcel — HeBizi’eMHa yacTHUHA
to divert water — BiiBOoAUTH BOAY
comprehensively — 3i Bcix cTopiH, BcebiuHO
pond — BozoiiMa
forecast — mporHo3, nepegdadeHHsI
to proceed — MPOXOJUTH, TIPOZIOBKYBATUCh

a great deal of — 6araro

2. Translate into Ukrainian the following words with common stem and word-
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— 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,

substantially, substantials (n pl), substantiation.

substantialize,

raise

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

from the right-hand column:
3a/I0BOJTLHSTH TIOTpebu
JlicocriziaB

BOJZIONOCTavyaHHs
MeJliopaTrBHa Jis/IbHICTh
TOJIOBHUH CTIOKMBay BOJU
CK/1aJ,aTu

3HayHO MiJ|BUILlyBaTH

rajysi HapOJHOrO rOCIOfapCcTBa
JIOBFOCTPOKOBHI MPOrHO3
HeBi/]’€MHa YyacTUHA

BOJIHI pecypcy

BOZioMMa

CX0XiCTb LUutatn

O>kepena Ha uin cTopiHui: 8
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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

Bunyyexunn
TeKCT

A NigmiHa cumsonis

KomeHTapi


https://unicheck.com

ID banny:

Haszea pokymeHnTa: MOCIBHUK B 1001189246

aTOMHA eJIeKTPOCTaHLIisl branches of national economy

pUOHi npomMucIu 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:

rporpama PO3BUTKY MeJtiopatiii, BJJOCKOHAaJ/IeHHS TJIAaHYBaHHS,
Ci/IbCBKOTOCIIO/IAPCHKUM  CEKTOp, BOZJOTOCIIOAAPCHKi PO3paxyHKH, BcebiyHO, Ha
OCHOBi TIPOTHO3yBaHHS, BXXWUBATH 3aXO/¥, IIMPOKO 3aCTOCOBYBAarH, OiMbII HiX,
JHIMPOBCBKUI KackKazl, HAyKOBO OOIPYHTOBAHWM OOJIK, MiZBUIIATA e(eKTUBHICTh
BUKODUCTaHHS BOJY, B/IOCKOHA/IOBaTH 3pOIIyBajbHI TeXHOJOrii, [pKeperno,

BiJJBOAIUTH BOJY, BUOMpATH ONTUMAa/IbHI METOAM BUKOPUCTAHHS BOJHUX 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?

10
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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.

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
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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
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 — mesniopatiist 3a6010ueHHX 3eMesb
to be linked with — 6yTi moB‘sizanum 3...

inadequate water supply — HejocTaTHe BoZi0IIOCTayaHHs
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in accordance with — 3rigHo 3...

water management — BoJIHe TOCIIOAapCTBO

to tackle — po3msiaTy, po3pobsiTH

to put into service — BBeCTH B Jit0

arid areas — 3acyuumBi 3emiti

in ancient times — JaBHO, B [JaBHI 4acu

to create favorable conditions — cTBOproBaTH CIIpUAT/IMBI YMOBU
to ensure — 3abe3reunTH

in recent years — 3a MUHYJIi pOKH, HEZJABHO

lock — 103

sewerage system — KaHasi3allifiHa cucrema

public utilities — komyHabHi ocTyru

in the average year — B cepe[HLOMY 3a piK

all-round utilization — BcebiuHe BUKOPUCTAHHS

to devote special attention — npuzinsTH 0COO/IUBY yBary
industrial enterprises — mpomMucIoBi mignprEMCTBA
hydroelectric power station — TEC

to be limited — 6yTu 0O6MekeHUM

to generate — BUpOO/IATH, TeHepyBaTH

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

ID banny:
1001189246

BogHi mwisixw, OymiBHuWLTBO, I'EC, Mesmiopallis, 3HauHO, CiJIbCbKe TOCIOAApPCTBO,
3poLIyBajJlbHa CHCTEMa, CTBOPIOBAaTH, 3abe3NeunTH BOJLOIIOCTaYaHHs, BUPOOHUIITBO
eJIEKTPOeHeprii, eieKTpudikallis, ApeHaXXHa CUCTeMa, 3a60/10ueHi 3eMJTi, CIIPUATIUBI
YMOBH, B [laBHi 4acd, B CepeJHbOMY 3a piK, MPOMHC/IOBi paliOHH, 3TiJHO 3 ...,
HaMOiNbIi  MITyuHi BOJOVWMWUILA, 3aBEpIIMTH, 3arajoM, TOTPiOHO cKa3arwy,

CyOHOIT/IaBCTBO, MPHWBATHE CeJ/ITHCHKE rOCriogapCTBO.

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.
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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.

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
2. Here is a simplified diagram showing
how the ground is saturated below the
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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
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 — onagn
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to seep — NMNpPOCO4yBaTUCA

rock material — ckesisicta ropoga

{0 saturate — HaCM4YyBaTHU

water table — piBeHb IPYHTOBUX BO

to support — NiATPUMYBaTKH

to fill - HanoBHIOBATM

to penetrate — MPOHUKATWN

clay — mmHa

particle — yactouka

crack — 1miisiMHa, TpilMHa

fracture — po3nom, po3pus

bedrock — kopiHHa, MaTepuHCBKa ropoga (reot.)
dense — L{iTEHUNA

sandstone — minjaHuK

limestone — BarHsK

to dissolve — po3umnsTH

cavity — NOpO>KHHHa, IyCTOTa, LIiJIMHA B ITIOPOAL
to lay in layers — 3anisiraty mapamu

to pool — po3nuBaTucs

aquifer — BoOHOCHUI 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:
iCHyBaHHS I'DYHTOBHX BO/I, CHJIa TSDKiHHS, TPaHIT, Pi3Hi TUTM CKelACTOl mopoH, Oysio

6 Ba)KKO, HAKOMTUUYBATU IPYHTOBY BOAY, CAATHYTU CKEJISICTOI TOPOJU, MPU3BOJUTH J0,
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BeJIMKi IMyCTOTH, PiBeHb I'PYHTOBUX BOJ, BOJIOTHH, HAllIOBHIOBATH, YaCTOUKHU, PO3/IOM,

BaITHAK, MaTe€pPHUKOBa 1OpOoJAa, TATHYTH, HAKOITMUYBATH, IJIMHA, BO,E[OHOCHI/Iﬁ TOPH30HT.

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.

. Complete the sentences filling in the words given below:

. 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.

o N o Ul A W N R &

. 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,
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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.

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.
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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
(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 — CilbChbKa MicCIIeBiCTb
supply— nocrauaty, nocrauaHHs
a water-supply system — cucTema BOZOIOCTadaHHsI
municipal — MiCbKUN
outnumber — nepeBa)kaTu 3a KiJIbKiCTIO
advantage — nepesara
disadvantage — He 4,0J1iK
treatment — 06pobKa, OUMCTKa
in the close vicinity — gye 6113bK0 Bif
to obtain — otpumary, f1o6yTu
to distribute — po3nozinsT
water-bearing stratum — BO/[OHOCHH#1 T/71aCT

to draw — BiziBoAMTH, MOOYBaTH
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to store — HalIOBHIOBATH, 3aracaTu
to provide — 3abe3neuyBary, HajaBaTH

intake — Boz103a6ip

2. Translate into English:

1. Barato srofeld y CilbChbKil MiCLIeBOCTI BUKOPUCTOBYIOTh IPYHTOBI BOZH.

2. IpyHTOBi BoAM Ginblil KOpHCHI i 6e3neuni.

3. Y MaiibyTHROMY TPYHTOBI BOJIY CTaHYTh HAUBAXK/TUBIIIIUM J)KepeioM
BO/IOTIOCTauaHHs B CL/TbCHKUX MiCLIEBOCTAX.

4. Mo)XHa Ha3BaTH lOHalMeHIlle 5 TiepeBar IPYHTOBUX BOJ, HaJ, MOBepXHEBUMH
BOOaMWU.

5. Y IpyHTOBUX BOJaX HEMAE MaTOreHHUX OakTepil.

6. I pyHTOBI BOi¥ MOXKHA BUKOPMCTOBYBATH 6€3 OUMIL[eHHS.

7. BopoHOCHMI 1map 3abe3neuye IpUpo/He MOTIOBHEHHSI B TOUL Bog03abopy.
8. IpyHTOBa BOjIa MiCTUTh 6araTo MiHepalIbHUX PeUOBHH.

9. Ins moOyBaHHSI IPYHTOBHX B0/ 3a3BHUall MOTPiOHi Hacocu.

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.
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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
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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.

Exercises
1. Match the words from the left-hand column to the corresponding translation
from the right-hand column:
permeable — kaHaBa
restrict water — BiZjBeZleHHsI BOJU ITPUPOJHUM LLIISIXOM
flat / depressional topography — kepyBaru 3aracamu Boau
to produce crops — BUCOKUI pPiBeHb cosieit
to install drainage system — nepgopoBana Tpy6a
ditch — (Bojj0)nipoHUKHUI
subsurface drainage pipes — BuacHe rpoBe/jeHHs TIO/IbOBUX POOIT
natural removal of water — roHUapHUI1 ApeHaX
tile drainage — morane (c/1abke) ocyieHHs
excessively wet conditions — mizizeMHi JpeHaHi TPyOH

perforated tubing — o6MexxyBaTH pyx Bomu
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to manage water supplies — yMOBU 11epe3BoIO)KeHHsT
poor drainage — BUpOIIyBaTH Bpoxai
high levels of salts — piBHuHHNIA pesibed / MicLeBiCTE 3 OIIMHAMU

timely fieldwork — BctaHoBUTH (30y1yBaTH) IpEHAXKHY CUCTEMY

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:
noOyayBaTd JIpeHa)XKHy CUCTeMY, CTOs4Ya BOJa, TOTaHO OCYIIeHi 3emsii, BOJOTi
TepuTOopii, Ha TIMOUHI 3-6 ¢yTiB, roHUapHa Tpyba, Xoua, OrepaTUBHO, CIIPUUMHSIITH
(cTBOprOBaTH) HaBaHTaXeHHs (TUCK), 3abe3MeunTH [OCTaTHIN [OCTyI MOBITpS,
JleKiNbKa JHiB, I{iIbHUM TU1acT (Iap) IPyHTY, penbed 3 JTOU[HAMHU.
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.
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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?

© © N O U A~ W NN R &

. What is tiling?

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.

25

Bunyyexunn
TeKCT

CX0XiCTb LUutatn MocunanHa F A NigmiHa cumsonis KomeHTapi

O>xkepena Ha uin cTopiHui: 11, 16, 21


https://unicheck.com

ID banny:

Haszea pokymeHnTa: MOCIBHUK B 1001189246

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
engineering land
reclamation measures to
protect water bodies
from local pollutants.
forms the toxic 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,
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 — maTepian, TkaHuHa, BUpi6O
to retain — 3aTpUMyBaTH
fine grains — MasieHbKi YaCTOUKU
to clog — 3acMiuyBaTH, 3aKyIOprOBaTH
coarse — KpYITHWH, BeJIUKUAN
gravel — rpasiii
seashells — MOpCBbKi paKkyIiku, My
to fold over — obropratu
to cover — IOKpHBaTHu
outfall — BogoBizBiz

water body — BogHUI1 06’ €KT
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to protect — 3axuIaTu

to treat the filtration flow — ouunmiaTyt inbTpariiinuii NoTik
drainage absorbing trench — gpeHaxHa TpaHIIes-MOrIMHAY
zeolite tuff — 1ieoniToBul Ty

landfill — cmiTTe3Banuie

wastes — (TBepZi) Bigxoau

negative impact — HeraTUBHUI BIUIUB

to purify — ountratu

land reclamation — mesniopatiist 3emesnb

land improvement

land amelioration

2. Complete the sentences according to the information from Text 6

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 is 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. OHKM i3 HaBaXK/TMBIIINX 3aBJaHb MeJTiOpallil € 0XOpOHa BOJHUX 00’ EKTIB.

2. YueHi po3poOWIN KOMILJIEKC iH)XeHEPHO-MeTiOPaTHBHUX 3aXOfliB /s 3aXHCTY
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PiUOK BiJf IOKa/bHKUX 3a0pyHIOBAUiB.

3. Ha hi#i cxemi 300pa)keHO TeXHOJIOTiI0 OUMIeHHs (i/MBTPaliifiHOrO TMOTOKY, SIKUM
PYXa€eThCS Bifl CMITTE3BANNILA.

4. OuuiljeHHs1 BifOyBa€ThCs 3a JOTMOMOrOH0 JIDEHAXKHUX TpPaHIIEeH-MONIMHAYIB,
BHCTeJIeHHX L[e0TiTOBUM Ty(oMm.

5. Y saxocti ¢inerpauifiHoro marepiany TpaAMLiliHO 3aCTOCOBYIOTH I'paBiid, MyIILi,
KaMiHHS.

6. Tokcuunmii (isBETPAT YTBOPIOETHCS BiJ, B3a€EMOZil OMafiB 3 pi3HUMHM BUJAMHU
Bigxonis.

7. [laHa TexXHOJIOTis IPYHTYETbCS Ha 3aCTOCYBAHHI [PeHAKHUX TPaHIIEH-ITOT/IMHaYiB
y TIOEHAHH] 3 TIPUPOJHUM COPOEHTOM — I[e0JIITOBIM TY(OM.

8. L5 TexHOMOris1 103BOJISIE JIOKaTi3yBaTy Ta HeWTpasli3yBaTH LLIKi/J/IMBI peUOBHHHU.

9. Y pe3ynbTaTi LUX 3aX0fiB BiJj0yBA€ThCsI OUMILEHHs iH(MIIBTPaTy Ta Je3oaoparliis

MIPH3eMHOT0 L1apy MOBiTpSl.

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?

© o N O U1l A W N = U

. 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:

28

Bunyyenun . . .
CxoXicTb UnTtatn MocunanHs F Y A TMigmiHa cumsonis KomeHTapi

TEeKCT

O>kepena Ha uin cTopiHui: 12


https://unicheck.com

ID banny:

Haszea pokymeHnTa: MOCIBHUK B 1001189246

— UM CMIOKUBAE NMPOMUCJIOBICTh BEJIUKY Ki/IbKiCTh BOJY;

— CKiZIbKM € crocobiB TiocTauaHHs BOJU /ISl TIPOMHUC/IOBUX Ta KOMEPLIiHHUX
MiATPUEMCTB; Y YOMY BOHH IOJISATAOTh;

— SIKUM UMHOM 3[JiiCHIOETBCSI BOJ|OBi/IBe/IleHHS Ha TTPOMUCJIOBUX IiATIPUEMCTBAX;

— UM 3aBX/U MMPOMUCJIOBI CTiUHI BOJY OUMIIAKOTHCS.

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.
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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
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
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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:

3eMJiepHiiHa MallHa
OpaHKa

pO3MyILEeHHS MiAIPYHTS
MiABUIIUTH BPOXKaliHICTh
JpeHakHa cucTema
IIBH/IKE BUTiKaHHS
TepeBakaroui yMOBU
piBeHb I'PYHTOBOI BOJU
TpyOUacTUii JpeHax
CaMOTiUHWIA BOJOBIf
3aKpuTa JpeHa’kHa Mepexka
KPOTOBHH [IpeHaxK
LITYYHUM BIUIMB

3aCMiueHHs

gravity ditch

pipe drainage

prevailing conditions
artificial influence
ground water level
covered drainage network
subsoiling

drainage system

clogging

mole drainage

tillage

trenching machine

to increase crop production

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

CX0XiCTb LUutatn
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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:

Oe3nocepeIHBO CIIOYYATUCh 3 CUCTEMAaMH JIDEHaXKY, APEHaK Ba)KKUX MIUHUCTHX
IDYHTIB, 3eMJ/IEKOpPHCTYBay, [iep>KaBHa BJIACHICTb, OCYIIATH Ci/lbCHKOrOCIOAPCHKI
3eM/Ti, HeMIPOHMKHUM 11ap B podisii IPyHTY, Mepeliko/yKaTy IPUPOAHOMY [IPEHaXYy,
BUKJIVIKATH 3aCTiil BOAY, TpaBiiiHa 06CHUITKa, IPOBOAUTH JOCTiKeHHsI, KOMOiHOBaHHM
[IPEHaX, BiJiBe/IeHHsI HAZJTMILIKOBOI BOAU BiJl TIOBEPXHi B ApeHaXKHi TPyOH, CTIMKiCTh
IDYHTY, MiIBUIUTH e(eKTUBHICTb APEHaXY, C/T TeXHiKa, peryspHe 00CIyroByBaHHS
CTIOpY/KeHHX 3acobiB, 3acMidyBaTH KaHaBH, NPU3BOJUTH [0 CIIOB3aHHS YKOCIB

KaHany.

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 (v), operation, operator, remotely operated, operating load, operating-

table, operative, operational task;
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— 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?

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 3aXO[U € J>KUTTEBO BAKIMBUMM [ PO3BUTKY CLIbCHKOIOCIOZAPCHKOI0
BUPOOHUIITBA i /711 BCi€l €KOHOMIKH B 11i/IOMYy B Halll Uac;

— SIKUM BHIOM JIPeHa)Xy OyJI0 JOCATHYTO HaMKpAI[X pe3y/IbTaTiB 3a OCTaHHI POKU
B HallIMX K/IIMaTUYHHUX YMOBAaX 3TiZIHO 3 IIPOBe/IeHUMH J10C/IiKEeHHSIMUY;

— Ha Ky TVTIMOMHY BCTaHOBJIFOIOTHCS JPEHaXHi TPyOW 3 rpaBiiHMM 0OCHIaHHSIM
TMPH 3aCTOCYBaHHi KOMOiHOBAaHOTO IpeHaXY;

— 3a [IONIOMOTOI0 YOTO TIePEBA)KHO 3/iMCHIOETHCST OyJiBHUIITBO CHUCTEMU

Tpy64YacToro ApeHaxy;
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— sKi HeraTMBHi (hakTOPU YacTO TPU3BOJATHL A0 300iB y (yHKI[iOHYBaHHI
JPpeHa)KHOI CUCTeMU;
— Yy 4YOMy TMOJSiTa€ 3aCTOCYyBaHHS [OJATKOBUX 3aXOZiB Ha Ba)KKUX IIMHUCTUX

rpyHTax.

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

from the right-hand column:
TiepeMBaTUCs uepe3 Kpau
dinbTpariis

BigKocu rpebiti

HeJI0MiK

TOILIKO/KYBATH
3aI0BOJILHSITH BUMOTH
€MKICTb BOZO3/IMBHOI CIIOPYAX
BKaTaHa 3emJisi

CKUZaTH

cyxa GyToBa K1agka

BiJIbHO HacuIaHa mopoza
06/THLIIOBaHHS

OyziBe/bHI TEXHOJIOTIT
BHUMOTH JI0 OCHOBH

3d3HaBadTH CepﬁOBHHX TIOIKO/IKeHb

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

spillway capacity

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:

HaMHBHa rpe0sisi, [OZaTKOBa CIIOpYyZa, HU30BHH BifIKic, MOKAa3HUK HaJiHHOCTI,
3a0e3MeunTy BO/IO3/IMBHI CIIOPY/U JOCTaTHLOI EMKOCTI, BOAOCTIHKUN IPYHT, TipchKa
MopoZia, TiepeBara, HaWOi/MbII TIOMIMPEeHUH TUN Trpebsi, 00OB’sI3KOBa BHMMOra,
10CTauaHHs $IKICHOTO KaMeHIo, 3anobiratu

A0CTaTHE 3aHa/ATO KOMTOBHHﬁ,
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TepeNMBaHHIO BOAW uepe3 Kpai, OyTH HafiliHWUM, 3eM/ssHa BKaTaHa Trpe0is,

TIPOBOZAUTH JJOCTi/PKeHHs], TpaBiii, 11iIbHO yK/1aZieHuH 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,

pavement-breaker, paver, paving-tile, paviour, paving-stone;

— stream (n), stream (v), 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?
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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:
— sIKi HaHOibII TIoIMpeHi Knacudikarlii rpedeb;

— sIKi TPUUMHH 3YMOBJTIOIOTH aBapil 3eM/ISIHUX Ipebess;
— sIK 3a0e3meuyeThCs HaJiMHICTb 3eM/ISIHUX rpebesb;

— B YOMY TIOJIATa€ OCHOBHE TIPU3HAYeHHS BOZIO3/IUBIB;

— SIKMM € MTOKA3HHUK Ha/lifHOCTi KaM’sTHO-HAKUIHUX rpebesib.

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
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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.

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 — 6eToHHa rpebs
gravity dam — rpagiTariiliHa rpe6sis
arch dam — apkoBa rpe6sist

arched (arch-gravity) dam — apkoBo-rpaeirariitida rpe6sis
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buttress dam — koHTpdopcHa rpebss

alluvial foundation — asroBianbHa ocHOBa

cutoff — 3y0, 3auinka B ocHOBI

to resist — YUHUTHU OIip

to exert force upon — fisiTu cusoro Ha ...

maintenance — eKcriiyaratiisi, OIsiz,

sound rock foundation — MiljHa cke/ilbHa OCHOBa

may be either straight or curved — mo>xe 6yTu ab0 MpsIMOJTiHIMHOI0 260 BUTHYTOIO
hard rock — TBepza nopoga

abutments — ycroi rpe6mi

to transmit thrust — nozjaBarty Hamip

cantilever — koHCO/b

slenderness — cTpyHKiCTb

feasible — MOXXTHBHIA; TOH, 1110 MOXKHA 3AiHCHUTH

narrow emplacement — By3bKe MicLje

the thrust thus developed — Harip, sIK1ii BUHUKA€e TaKUM YMHOM
to visualize — po3rsimaTu

buttress — kxouTpdopc, miAmnopka, ycrii

flat slab — mocka rmra

diamond head buttress dam — koHTphopcHa rpebsisi 3 GaraTorpaHHUMU OrOJIOBKaMU
formwork — omany6ka

reinforcement steel — apmaTypHa ctanb

to offset the saving — koMrieHCyBaTH €KOHOMIFO

ratio — BiIHOLLIEHHS

wider spacing — Gi/ibIII IIMPOKe po3TalllyBaHHS

2. Find in Text 9 English equivalents of the following:
rmboKa yilje/ivHa, apKOBO-TpaBiTalfiiiHa rpebsiss, BUTHYTUH y TOPWU30HTAIbHIM
TIPOEKI]il, 03HAUaTH, AyTrOBUM, UUHWUTHU OTTip TUCKY BOJM, TJIOCKA TUTUTa, Haratoapkoea

criopyzia, OaratokymnosnbHa rpebssi, BapTicTh mpali, KOHKypyBaTH, BiCb, KOHCOJIb,
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ycToi rpe6iti, KOHTpdopcHa rpebsist 3 KPYIIMMU OTOJIOBKaMH, Ii/JITIOPKa, apMaTypHa

CTaJlb, TBepAa Nopoza, po3IIsAaTy, aBapisi, KOMIIeHCYBaTH €KOHOMIIO, Harlip BOAMU.

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
of ... the arch forces. ¢) gravity dams

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

of ... at right angles to the axis of the e)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. ICHy!OTh YOTHPH OCHOBHUX TWUITM OETOHHUX rpebenb: TpaBiTalliliHi, apKoBi,
apKOBO-TpaBiTaLiliHi Ta KOHTpGOpPCHi rpebi.

2. BeToHHa rpaBiTariiiHa Tpeb/st — Lie Cropyza, CIpOeKTOBaHa TaKUM YHHOM, IO il

BJIaCHa Bara CIIpOMOKHa UYMHUTU OIip CWiaM, sKi [Ji0Tb Ha Hel. SKmio MinHy
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6eToHHY TpeO/IO CIOPYJUTH Ha afleKBaTHi OCHOBi, TO Taka rpebns Oyzge
JOBroyacHoro OyziBseto, sika He oTpebyBaTHMe MUILHOTO JOTVISIAY.

3. OTxe, rpaBiTaliiiHi rpebsi OynyrOTh Ha MiCLIEBOCTi 3 IOCUTh MIl[HOIO CKeTbHOI0
OCHOBOIO, XOYa HEeBUCOKi rpebii Mo)KHa 3BOJWTH HA a/foOBialbHIM OCHOBI TpH
HasIBHOCTI HaJiHUX 3auilloK.

4. Ha moyaTKy MHUHYJIOTO CTOJITTS Oy/iBeJbHUM MarepiaJoM TMpU CIOPY/PKEHHi
rpaBiTaliiHux Tpebenb CIyryBaB KaMiHb, L0 BHMarajio BeIMYe3HUX BHUTPAT
¢isuuHOi Tpami. Y CcyvyacHMX yMOBax TIpM 3BeJleHHI TpaBiTaliliHuX rpebenb
3aCTOCOBYIOTh BUK/TIOUHO OETOH.

5. 3a/1e>KHO BiJ| IPOEKTY, rpaBiTaljiliHa rpe6sisi Moxke OyTy abo mpsiMosiHifiHOM, abo
BUrHyTOI0. ['pebsi 3 BUrHYTOIO (DOPMOIO MarOTh IeBHi IepeBard sIK 3 TIOITIAZY

BapTOCTi, Tak i Oe3meKu iX eKCruTyarariii.

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
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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.

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 BOAU interfarm distributary canal
3polllyBajbHa CUCTeMa wide-coverage
CTal[ioHapHUIA TPyOOIIpOBiz water level
POJOUMiA CTern irrigation system
IIIMPOKO3aXxBaTHUN to supply water
00BOJHIOBATH water intake
T0JiaBaTy BOLY water discharge
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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.

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:

3aBASKM UYOMYCh, 3ZiMCHIOBAaTH, PO3MOAUIATH  BOLY, PO3IOALTHEHUMA

KaHa’l,

IDYHTOIUTIBKOBUH €KpaH, 3epHOBi Ky/JbTypH, OaraTopiuHi TpaBW, BHCOKi BpoXai,

HiopiuHMi  TIpUpiCT  Ba/IOBOi  TIPOAYKLii,  TOYaTKOBi  KarliTa/JoBK/IaJeHHs,

CiHI)CI:KOFOCHOAapCLKe OCBO€EHHSA 3eMeJIb, I'0/JIOBHA HACOCHA CTEIHHiFI.

. 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 Volzhanka sprinklers?

. Is water distribution automated?

N O AW N =G

. What helps to improve efficiency of the open irrigation canals?
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6. Work in pairs. Ask your groupmate questions in English about:
— siki obstacTi 3porrye KaxoBcbKa 3poliyBanbHa CHCTEMa;
— sIKy TUTOLy 0OBOAHIOIOTH KaHaM KaxoBceKoi cuctemuy;
— KOJTM 3aKiHYM/IOCH OyiBHULITBO MepILOi Uepry CHCTEMU,;
— UM B CUCTeMi Tiepei6aueHo Mi>KG'edHe perysiroBaHHs BUTPAT Ta PiBHIB BOJY;

— 4 [ar0Th 3pOLyBaHi 3eMJli BUCOKI BposKal.

CamocrTiiina poooTa 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
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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
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 — HamipHa rpaHb rpe6i
cantilever — KOHCOJIb, KPOHILTENH; YKiC
arch action — po3rmip

arch ring — apXuBOJIET apKH

abutment — koHTpdopC, oropa

buttress wall — cTiHa 3 KoHTpdOpCcamu
constant-angle (arch) dam — apouna rpe6sst 3miHHOTO pagiycy
curvature — BUTHH, CKPUBJIEHHS

concave lens — yBirHyTa JsiiH3a
downstream — HU30BHIt 6iK Tpeb6Ti
multiple-arch dam — 6araroapouna rpe6sis

hollow gravity dam — MmacrBHO-KOHTp(hOpCHa rpebsist

46

Bunyyexunn

CX0XiCTb LUutatn MocunanHa F A NigmiHa cumsonis KomeHTapi

TEeKCT

O>kepena Ha uin cTopiHui: 3-5


https://unicheck.com

Haszea pokymeHnTa: MOCIBHUK B

EXERCISES
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TigpocTaTHUHMI Hamip; CUJIa apXHUBOJIbTa apKH; KpyTa OOKOBa CTiHKA; MPOTUIEXHUM

KYT; KiJIbKiCTb 6eTOHY; MepeK/IacTy BaHTa)K Ha 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

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.

3. Match the parts of the sentences:

1. If the upstream face is
vertical the entire weight
of the dam must be carried

to ...

2. The safety of an arch dam
is dependent on ...

3. The constant-radius type
employs the same face
radius at all elevations of
the dam, which means ...

4. This method of double-
curvature dam construction

minimizes the amount of

CX0XiCTb LUutatn
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1. ... that as the abutments channel
grows narrower toward the bottom
of the dam the central angle
subtended by the face of the dam
becomes smaller.

2. ... transmits large loads to the
foundation and abutments.

3. ... the strength of the side wall

abutments.

4. ... a number of single-arch dams
with concrete buttresses as the

supporting abutments.
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concrete necessary for
construction but ...
5. The multiple-arch dam 5. ... the foundation by gravity.
consists of ...
4. Complete the sentences with suitable words and word-combinations:
1. The normal component of the weight of the arch ring may be taken by ... ... .
2. The most desirable place for an arch damis ... ... with ... side walls composed of

.. rock.
3. The constant-radius type employs the same face radius at all ... of the dam.
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.
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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 — rpasitarifina rpe6ss

turning point — MOBOPOTHUI MYHKT; KPUTUYHA TOYKA; PilllyYnii MOMEHT
resultant force — piBHO/IifOua cuia

tensile stress — HarpyTa Ipy pO3TATHEHHI

upstream face — HamipHa rpaHb rpebmi

downstrean face — H130Ba rpaHb rpebii

compressive stress — CTUCKalOua Hampyra

Cross section — rorepeyHui nepepis

bearing strength — Hecyua 3xaTHiCTBE

hollow gravity dam — macuBHO-kOHTp(OpCHa rpebiis
solid gravity dam — riyxa rpasiTariitiHa rpe6sis

overflow dam — BogockugHa rpedsist

EXERCISES
1. Find the English equivalents of the words and word-combinations:
CriliKicTb (CTasicTh); MepeKuaTy; PiBHOAIOUA CHJla; TUCK BOJAW; OCHOBA rpedii;

MacCHBHO-KOHTp(opCcHa rpebsist; 6e3reka; BOZOCKH; BOZOCKULHA rpedis.

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

bearing, section, stress, resultant, turning

l.a point
2. force
3. tensile
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4. cross

5. strength

3. Match the parts of the sentences:

1. In a gravity dam, stability

is secured by ...

2. The dam will not overturn
provided that ...

3. In order to prevent tensile
stress at the upstream face
and excessive conpressive
stress at the downstream
face, ...

4. A gravity dam has mass

that ...

5. A hollow gravity dam is ...

ID banny:
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1. ... the moment around the
turning point, caused by the
water pressure is smaller than
the moment caused by the
weight of the dam.

2. ... frequently more economical
to construct.

3. ... lends an atmosphere of

permanence, stability, and safety.

4. ... the dam cross section is

usually designed so that the
resultant falls within the middle
at all elevations of the cross

section.

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.

CX0XiCTb LUutatn
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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?

CamocrTitina pooora 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
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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
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 — 3emsisiHa rpebiist; Kam’sHO-HaKU/[HA TpebJist
rock-fill dam — kam’stHa TpebiIst
earth-fill dam — 3emsnsiHa rpebis
sheet pile — mmyHTOBa CTiHKa
composite dam — HeoHOpiAHA (3eMsisiHa) Tpebist
liquefaction — 3pimkeHHs
rolled earth — rpyHT, 3aTBepiHHS YKOUEHHSIM
drain layer — nockuit dinsTp
zoned-earth dam — HeoziHOpiiHA 3eMJ1siHA TPebIst
shell — kapkac, obIHBKa

hydraulic fill - HamyBHa Hacunka
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coolant — MaCTHU/IEHO-0X0JIOZ)KYBa/IbHA eMYJIbCis
concrete core — 3a/1i300eTOHHUI KapKac

viscoelastic — B’SI3KONpYy>KHUH, B’s13K0e/1aCTUYHUH

EXERCISES
1. Find the English equivalents of the words and word-combinations:
3aTBephinuii TPYHT; TOHW, IO He MPOMyCKAaE BOJIOTY; Kam’sHa KIaJKa;
BUKODHCTOBYBAaTH; BOJia, IO TMPOCMOKTYETHCS; BOZOHETIPOHUKHE TJIMHSHE SIPO;

THMqaCOBBBEMHHHaAaM6a;HaHOBHKBaH(HaHOBHHHOHHPEHOBHHa)

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
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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?

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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CawmocrTiiina po6ota Ne4
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
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cheaper than masonry, concrete or earthworks, but sturdier than timber crib dams.
Vocabulary:

water retention — Bos10ro3aTpUMaHHsI

low head — manuii HaTHCK BOAM

crib — Hecyya KOHCTPYKLis

crib dam — pspkeBa rpebiist

plank dam — 1anzOpHe 3aropoKeHHs

diversion dam — Bogo3abipHa (BogormijiioMHa) rpebsist
dam face — rpaHb rpe6i; yKic 3emsiHOI rpe6i

water retaining — BofomigmTipHUit

frrangement — MexaHi3M, pyIaz

steel plating — 06/IULIFOBaHHS CTaJIEBUMH JIUCTAMHU
load beam — omopHa 6anka

earthwork — 3ems1siHe yKpiruieHHS

EXERCISES
1. Find the English equivalents of the words and word-combinations:
O6Me)keHa BHCOTa; BJIACTHBOCTI BOJIOTO3aTpUMaHHs; 00poO/eHi Komoau
(nepeBuHu); OyTOBUI KaMiHb; BOJOMIJMIpHWH TpHIaZ; NOIIKa; 6anka; 3eMIsHe

YKpinaeHHS.

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
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8. steel

3. Match the parts of the sentences:

1. Timber dams were widely 1. ... heavy timbers or dressed logs
used in ... 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.

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

4. Timber crib dams were 4. ... timber is plentiful, cement is
erected of ... costly or difficult to support.

5. Steel dams were an experiment 5. ... relatively short lifespan and
to determine ... limited height to which they can

be built.

4. Complete the sentences making the right choice:

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

2. Timber dams must be kept constantly ... in order to maintain ... ... properties.

3. Timber crib dams were erected of ... ... or.......

4. The heavy crib structure supported ... ... and ... of ....

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

w N~ n

. 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?

4.

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

58

Bunyyenun . .
CxoXicTb UnTtatn MocunanHs F Y A TMigmiHa cumsonis

TEeKCT

O>kepena Ha uin cTopiHui: 3-4

KomeHTapi


https://unicheck.com

ID banny:

Haszea pokymeHnTa: MOCIBHUK B 1001189246

5. What is used in steel dams constructions

CawmocrTilina po6ora Ne5
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
oxygen 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.
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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 — po3unHeHMI KUCEHb

water turbine — rizpoTtyp6iHa

suspended sediments — 3BakeHi (Ba>keHi) HacOCU
fish ladder — pubomnigiiomuuk (rpe6si I'EC)
breeding ground — Miciie po3MHOKeHHS
spawning — HepecT

power-plant — cuioBa yCcTaHOBKa

EXERCISES
1. Find the English equivalents of the words and word-combinations:
BrivB; mocTiiiHa TeMrieparypa; po3IapOBYBaTH; BMICT KHMCHIO; 3aXHCHA MPOOKa;

PYCJIO piuKHW; HEPEeCT; HapaXkaTy Ha Hebe3IeKy.

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

9. designs

10. endangered and undiscovered
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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

paths.

4. In some areas, young fish are 4. ... that dams create.

transported downstream to ...
5. A large dam can cause the 5. ... by change of oxygen content.

replacement of ...
4. Complete the sentences making the right choice:
1. Rivers depend on the constant disturbance of ... ... .
2. Dams slow the river and this disturbance may ... or ... this pattern of ecology.
3. Organisms depending upon a regular cycle of temperatures may be unable ... .
4. Water exiting a turbine usually contains very little ... ... .
5. Even the presence of ... ... does not always prevent ... in fish reaching the
spawning grounds upstream.
5. Answer the following questions:
1. What do dams affect?
2. How do dams influence ecological aspects of a river?
3. 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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CawmocrTiiina podora Ne6
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
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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.

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 — mrryunuit

subsurface water — mizi3eMHi Boam

humus — nepersiii, YyopHO3eM

turf cutting (peat) mining — fo6yBanHs Topdy
subsidence — ocigaHHsi TpyHTY

steam pump — rTapoBa Momria

Steam power — rapoBa Tsra

water table — roprU30HT IrpyHTOBOI BOAU
drainage pump — ApeHa)kHa TIoMI1a
impervious layer — BoZloHeIIpOHUK/IBHIA 111ap
hardpan — pyzsik

evapotranspiration — CyMapHe BUIIapOBYBaHHS

EXERCISES
1. Find the English equivalents of the words and word-combinations:

BogonocrauaHHsi; 3a00s0ueHuit; OCyLIyBaTH; pyiHHyBaHHsS OeperoBoi JIiHii;
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3HUKHEHHs 03epa; I0OBHUM KOHTPOJIb BOAY; PYX HOBITpPsi; MOBiHb; TOKCUYHI MiHepasIu.

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

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. Trrigated 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
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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

of the marginal land.

5. Irrigation water always contains 5. ... drainage improvements if

minerals and salt, and these ... they are to be used for

agriculture.
5. Answer the following questions:
1. What is drainage?
2. Why do many agricultural soils need drainage?
3. What project has been in process for centuries in the Netherlands?
4. When and where are drainage improvements used?
5. What may irrigated land need?
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Camocriiina po6ora Ne7
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
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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
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 3poLIyBaHHS

furrow irrigation — monuBaHHs 1Mo 60po3Hax

basin irrigation — iMmMaHHe 3poiyBaHHs

flood irrigation — uMaHHe 3polyBaHHS

piped network — crcrema Tpy6omnpoBoziB

discharge — BuiuBaTy, 311UBaTH, BUILYCKaTH

drip irrigation — KparesnbHe 3poOIlyBaHHS

bubbler irrigation — ¢oHTaHHe 3poIyBaHHS

trickle irrigation — kpamnesibHe 3poIIyBaHHS

evaporation — BUNIapOBYBaHHS

runoff — crikauus

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?
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2. Match the words:

1. artificial 1. flow

2. gravity 2.zone

3. root 3. water

4. dry-land 4. application
5. sub-surface 5. farming

3. Find the equivalents of the following words and word combinations:
Hecraua omagiB, 3axuWliaT¥ pOC/AWHH, CTPUMYyBAaTH picT Oyp’sHiB, mpuiioMu
3pOIIYBaHHs, PO3MOi/SATH, TOCTAaYaTH BOAY, 3BOJIOKYBaTU TPYHT, HU3bKUM THCK,

3MeHIITyBaTH BUITapOBYBaHHs, CTiKaHHS, Tofjaua J00pHBa.

. Odd one out:

. crops, weed, rice, trickle, plant

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

. evaporation, furrow, borderstrip, basin

u A W N =N

. land, network, soil, field

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

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

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

R 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.
51In ....... irrigation water is delivered at or near the root zone of plants, drop by
drop.
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CawmocrTiiina pooora Ne8
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.
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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
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:
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percolation — npocouyBaHHs, IPOHUKHEHHS
pivot — Bich, CTPIIKEHb

surface irrigation — noBepxHeBe 3ponryBaHHs
emitter — «BUIycKauy», eMiTep

tubing — Tpy6onpoBig,

valve — K/1anaH, BeHTH/Ib

hose — mnanr

sprinkler system — gomgyBasibHa cucremMma
overhead irrigation — gomyBaHHust

ball drive — KynbKoBHiT mpuBOp

gear drive — 3yGuacTuii npuBoj,

drum - 6apaban
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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?

Ul B W N = M~

. What is a “waterreel” traveling irrigation sprinkler?

2. Match the words:

1. delivery 1. water

2. plant 2. irrigation
3. steep 3. species

4. overhead 4. rate

5. waste 5. slopes

3. Find the English equivalents of the following words and word-combinations:
KopeHeBa 30Ha, HWKYMI THCK BOJY, TOYHA [JOCTaBKa BOJU, TPajHLiiiHA
JOLIyBa/IbHA CUCTeMa, FOJIOBHUH HEOJIIK, MyCKaTH Mo TPy0ax, yCTaHOB/IIOBATH

(MOHTYBaTH), TACOBUCHKA, T'YMOBHII IIVIAHI, CyYacHi NPOEKTH 3POLIyBaHHA.

4. Odd one out:

1. surface irrigation, irrigation water, subsurface irrigation, sprinkler irrigation
2. tubing, emitters, valves, soil

3. lawns, sprays, parks, pastures, fields

4. clay vessel, steel drum, tubing, gas engine

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

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

1. 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.
K R 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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CamocrTitina podora Ne9
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 — LileHTpa/JbHO-CTPUKHEBE 3POLIYBaHHS
wheeled towers — KosticHi oriopu

sprinkler — po36pu3KyBau

terrain — TepUTOPist, IPyHT

bubblers — porTaHN

reduction gearbox — pegykuiiiHa kopobka rnepegau

transverse drive-shafts — monepeunuii Begyunii Ban

lateral move — 6iunuii pyx

pipe — Tpy0a, TpyObOTnpoBi/

hose — mianr

EXERCISES
1. Answer the following questions:
. What does centre pivot consists of?

. Where are centre pivot systems used?

1
2
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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Tpyba (TpyGompomijg), po30pu3KyBau, Kpamii, NPUKPIilUVIeHUH, KepyBaTH,

nepefaBaTH TMOTY)KHICTb, KO0JIeCO, IOCTa4aTH, /JOCTAaTHA KiJbKiCTH BOJH,

YCTaHOBJ/IIOBATH, P03’ €HYBaTH, podoua cuia.

Ul B W N = N

. 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

. affix, apply, connect, available

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

1.

....... consists of several segments of pipe joined together.

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

3.
4.
5.

....... or .......deposit the water directly on the ground between crops.
Most systems today are driven by an ....... mounted low on each span.

....... system is less expensive to install than a centre pivot
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CamocrTitina podora Ne10
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

77

Bunyyenun . . .
CxoXicTb UnTtatn MocunanHs F Y NigmiHa cumBonis KomeHTapi

TEeKCT

O>xkepena Ha uin cTopiHui: 1-2,6,9


https://unicheck.com

ID banny:

Haszea pokymeHnTa: MOCIBHUK B 1001189246

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 — migrpyHToBe 3pomeHHs
seepage — MPOCOYYBaHHsA, BUTIK
water table — piBeHb 'pyHTOBUX BOJ
moisten — 3B0/10)KyBaTH, 3MOYyBaTH
pumping station — HacoCcHa cTaHLiist
weir — rpe0Jisi, 3arara, BO0P03/IMB
gates — IUTI03Hi BopoTa
network of ditches — mepeka kaHaiiB
manual irrigation — pyuHe 3pomryBaHHsA
vermiculite — BepMUKYJTiT
perlite — mepuiT

transpiration — npocoyyBaHHs, TPaHCHipaLnjist

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:

IlonboBi KynbTYpH, IITYYHe MiJHATTA PiBHA IPDYHTOBHX BOJ, 3B0JIOKYBAaTH,
JloJIMHA  piukW, OCyHmIyBaHHs, MOIVIMHaTH, BHKauyBaTH (Hacocom),
3a0Mia/UKy0unil npanio (parioHaai3aTopcbKuil), 3eM/IAHa CyMill, OI{yBa/IbHa

YCTaHOBKa, BOJIOre l'lOBiTpH.

. Odd one out:
. pumps, plants, canals, weirs, gates

. crop, tank, can, vessel, bucket

4

1

2

3. ground, soil, land, rope

4. save, consume, deliver, humid
5

. plants, ditches, crops, green houses

19

. Complete the sentences with a suitable word or word-combination:
1. ....... 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 .......

K T has low requirements for infrastructure and technical equipment but
needs high labour inputs.

b cooooco 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 po6ora 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.
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The water travels through pipes from the water source through the valves to the
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 — mMMaHHe 3pOLITYBaHHS

ground water — I'pyHTOBa BoJa

surface water — moBepxHeBa Boja

waste water — CTiuHi BOgU

desalinated water — oripicHeHa Bojja

drainage water — ApeHa>xHa BoJia

spate — pO3/1uB, IIOBiHb, [10Bi/|b, MiJHATTA BOAU

river bed — pycno piku

network of dams — mepexxa zamo

arid regions — mycresnbHa 00/1aCTh, IOCYIITUBUMA PETioH

run of water — moTik Boau

irrigation valves — 3porlyBa/bHi K/1anaHu

check valve — 3BopoTHwMii KnarnaH

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?
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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:

BigmiHHOCTI y piBHI I'DYHTY, pOo3NOAL/IATH BoAy, AXKepesia 3poIIyBaTbHOI BOJH,
KOJIO/ifi3b, IIVIIO3HI BOPOTA, BOJIOra, HAMIBNOCYHUIMBHI perioH, 30HpaHHA
JOLI[OBOI BOAM, TPyOH, po30pU3KyBadi, HAcoC, CTaBOK (BojoiimMa), mobiuHi JiiHii,

336py1.'[HEHHﬂ YHCTHX 3amaciB BOJH.

. Odd one out:

. springs, wells, patches, rivers, lakes

. dams, evaporation, gates, channels

. arid, semi-arid, mountainous, conventional

. stairs, pipes, sprinklers, valves

U1 B W N = N

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

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

1. ....... 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.

K R is considered as a water concentration method.

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

5. iereens 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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CamocrTitina podora Ne12
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 the1930s,
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 II, 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 — KparenbHe 3poIyBaHHS
trickle irrigation — KparesyibHe 3pOIITyBaHHS
valve — K/iariaH, BeHTU/Tb

pipe — Tpy0a, Tpy6ompoBi

tubing — TpybonpoBiz, Tpyou

emitter — «BUIyCKau», eMiTep

flood irrigation — uMaHHe 3polyBaHHS
micro-spray heads — MiKpOpO3MW/IIOIOIOUi TOJIOBKA
dripper line — KparienbHuMi psif

drip tape — KparesibHa CTpiuka

water table — piBeHb IPYHTOBHX BOJ,

canvas hose — 6pe3eHTOBHMIA II7TaHT

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:
IobpuBo, KpariaTy, KOpiHHSI pOC/IHH, TpyOu, po30pr3KyBay, BOAOIIOCTAYaHHSI, IPYHT,
yCTaHOBKA, TMPOCOYYBaTHCS, piBeHb IPYHTOBUX BOJ, TOPUCTUN LIUIAHT, TIapHUK,

BUIIyCKaTH BOZy, KPUXITHI OTBOPH, LIBUJKICTb.

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:

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

20 ienns spray water in a small area, instead of dripping emitters.

3o is 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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CamocrTitina podora Ne13
Drip irrigation (II)

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 — 3acmiueHHsi, 3a0pyaHeHHs

emitter — «BUITyCKau», eMiTep

potable water — m1THa BoJja

waste water — CTiuHi Bogu

timed-release fertilizer — ;06puBo, 3acTOCOBaHE 3 IEBHOI0 BUTPUMKOIO Yacy
venturi pump — Hacoc Bentypi

diaphragm pump — MembpaHHu# Hacoc, giapparmMoBuii Hacoc
evaporation — BUNIapOBYBaHHS

overhead sprinklers — mizBicHi po36pu3KyBaui

percolation — mpocouyBaHH$, IPOHUKHEHHS

water scarcity — HecTaua BOAU

drip irrigation kits — KOMIIeKT [i71s KpariesIbHOTO 3pOILyBaHHS

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, isn’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:

3anobiratd 3acMiuyBaHHIO, YCTaHOB/IIOBATH, YCTAaHOBA /i1 OUMIYBaHHS BOJM,
JOTPUMYBATHCS TapaHTid, po30pU3KyBaHHS BOAHM, CTaHJAPTH TIMTHOI BOJH,
TIOBepXHeBe 3aCTOCYBaHHs, JOCATTH 30epe>keHHsI BOAY, 3MEHIINTH BUIIAPOBYBAHHS,

XBOPOOU, 3a0111a/PKeHHsT BOZW, 3HU3UTH CTiK, TOCTPa HecTaua BOJIH, [IIAHT.

. Odd one out:

. fertigation, evaporation, chemigation

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

. timer, maize, hose, emitter

g A W N = KN

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

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

A W N = O

.In ol regions or on sandy soils, the trick is to apply the irrigation water as

slowly as possible.
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CamocrTiiina podora Ne14
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
oxygen 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 - po3unHeHHI KNCEeHb

water turbine - rizpotypbina

suspended sediments - 3Ba>keHi (Ba’keHi) Hacocu
fish ladder - puboniatiomuuk (rpe6ni I'EC)
breeding ground - miciie po3MHOXeHHs
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spawning - HepeCT

power-plant - cU/I0Ba yCTaHOBKa

EXERCISES

1. Find the English equivalents of the words and word-combinations:
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BrumiB; mocTiliHa TeMriepaTypa; po3IIapoBYBaTH; BMICT KUCHIO; 3aXMCHA TPOOKa;

pyCJIO piuKy; HepecT; HapaXkaTy Ha Hebe3IeKy.

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

9. designs

10. endangered and undiscovered

3. Match the parts of the sentences:

1. Temperature is a problem ...

2. Reservoirs have layered
temperatures, ...

3. The balance of plant life
and microscopic fauna may

be affected ...

CX0XiCTb LUuntatn

1. ... warm on the top and cold on
the bottom.
2. ... the original environment by a
new inland lake.
3. ... their natural breeding grounds,
causing failure of breeding

cycles or blocking of migration

91

Buny4veHuin . .
MocunanHa  F y A NiamiHa cumeonis

TeKCT

KomeHTapi


https://unicheck.com

Hasea pokymeHTa: MOCIBHUK I'B ID cpainy:

1001189246
paths.
4. In some areas, young fish are 4. ... that dams create.
transported downstream to ...
5. A large dam can cause the 5. ... by change of oxygen content.
replacement of ...
4. Complete the sentences making the right choice:
1. Rivers depend on the constant disturbance of ... ... .
2. Dams slow the river and this disturbance may ... or ... this pattern of ecology.
3. Organisms depending upon a regular cycle of temperatures may be unable ... .
4. Water exiting a turbine usually contains very little ... ... .
5. Even the presence of ... ... does not always prevent ... in fish reaching the

spawning grounds upstream.

5. Answer the following questions:

1. What do dams affect?

2. How do dams influence ecological aspects of a river?
3. 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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1. The area is a hot ... desert.

a) wet €) moist

b) dry d) cold
2. Many early farmers used the Nile as a ... supply.

a) sand c) water

b) land d) soil
3. The Nile river ... at the same time every year.

a) floods ) waters

b) irrigates d) spays
4. Farmers planted ... before the floods.

a) drains c) dams

b) trenches d) crops

5. Later farmers dug irrigation ... .

a) dams c) sprinklers

b) ditches d) techniques
6. The canals moved water to the ... .

a) techniques ¢) methods

b) applications d) fields

7. Farmers could ... crops any time of the year.
a) construct ¢) cultivate
b) develop d) build
8. ... help farmers grow crops in areas with little rainfall.
a) Irrigation c) Application
b) Drainage d) Precipitation
9. Farmers connected their fields to the Nile River and ... their crops.
a) harvested c) irrigated
b) dug d) drained
10. The ditches had gates: the farmers opened them and water ... through.

11. They don't do well in sand or ... .

a) flowed
b) flooded

a) soil
b) clay

12. Dense clay .... aeration.

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

a) helps
b) produces

a) humus
b) sand

14. ... provides roots with air.

a) Irrigation
b) Drainage

CX0XiCTb LUuntatn
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c) flew
d) followed

¢) humus
d) rich soil

) improves
d) prevents

c) clay
d) land

c) Precipitation
d) Aeration

A NiamiHa cumeonis

ID banny:
1001189246

KomeHTapi


https://unicheck.com

Haszea pokymeHnTa: MOCIBHUK B

15

. Use humus to add ... to soil.

a) water ) 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) Sail d) Rock
18. ... is a material that is deposited by water.
a) Soil 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)Alot ¢) Much
b) A little d) Many
23. Droughts ... 50 years ago.
a) start c) 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 c) 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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30

31.

32.

33.

34

35.

36.

37.

38.

39.

40.

.1 ... improve my irrigation system.

a) might
b) ought

a) is being
b)is

a) was
b) were

a) will end

b) will be ending

Martin Harison ... a farmer for half a century.

Historically the primary salinity of the soils there ...

Until the drought ..., crop yields will suffer.

) need
d) have

¢) have been
d) has been
low.

c) was being
d) has being

¢) end
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

¢) being caused
d) having caused

c) Last year
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 ¢) much

b) a lot d) few
Chemicals ... alter soil's measure of acidity or alkalinity

a) ought ) need

b) can d) should to

95
BunyveHun

CxoxicTb UuTtaTn MocunanHa  F A NiamiHa cumeonis

TeKCT

ID banny:
1001189246

KomeHTapi


https://unicheck.com

Haszea pokymeHnTa: MOCIBHUK B

TECT Ne2
1. Farmers used extra ground water from their ... .
a) deserts ¢) 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 c) 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 ) 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

) 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 is a substance added to improve ... .
a) air
b) sail
13. Until the ... ends, crop yields will suffer.
a) drought
b) sun

14. Trrigation 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

¢) precipitation
d) salinity

¢) wind
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17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

b) sail
... 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

d) plant

C) nutrient
d) fertilizer

c) irrigation
d) agriculture

c) fertilizers

b) nutrients d) wells
... is the soil deposited by water.

a) Rock ¢) Humus

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

a) irrigated ¢) grained

b) drained d) fertilized
The area is ... 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 ¢) 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 ) 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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b) farmer
31. Tomatoes get ... sun and water.
a) few
b) a few
32. Tomato roots ... the right amount of water and air.
a) are needing
b) has needed
33. Tomatoes ... well in sand or clay.
a) doesn’t do
b) don't do
34. Dense clay prevents ... aeration.
a) -
b)a
35. You ... improve the nutrients by adding humus.
a) can
b) can to
36. ... soil structures hold more water than others.
a) Something
b) Anything
37. Silt is a material ... by water.
a) having deposited
b) being deposited
38. Dense soil has ... material in a small space.
a) a lot of
b) many
39. Aeration ... roots with air.
a) provide
b) provides
40. Both sand ... clay have the wrong soil structure.
a) nor
b) no
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d) farmer’s

¢) much
d) many

c) needs
d) need

¢) not do
d) isn’t

c) an
d) the

¢) need
d) ought

¢) Any
d) Some

c) deposited
d) depositing

c) few
d) a few

c) have provided
d) providing

¢) and
d) or
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TECT Ne3
1. A ... is a barrier 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
b) drainage

c) fertilization
d) precipitation

5. Based on ... used, dams are classified as timber dams or masonry dams.

a) technique
b) technology

¢) material
d) method

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

of wildlife such as ... .
a) bears
b) beavers

7. Dams provide ... control.
a) flood

b) nutrition

¢) bulls
d) hares

c) fertilization
d) construction

8. A check dam is a small dam designed to reduce flow velocity and control soil ... .

a) precipitation

) evaporation
d) erosion

) road

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

a) trend

b) course

10. Dikes are commonly used for ... of arable land
a) nutrition
b) precipitation

d) path

¢) reclamation
d) fertilization

11. ... is the natural or artificial removal of surface and subsurface water.

a) Irrigation
b) Drainage

c) Fertigation
d) Nutrition

12. Many agricultural ... need drainage to improve production.

a) plants ) 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 ) 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 ) need
b) can d) has
25. Flood irrigation has been ... method of irrigating agricultural land.
a) the more common €) 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 ¢) 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 ) -
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 ¢) have being offered
b) are been offered d) are being offer
33. Drip irrigation ... help achieve water conservation by reducing evaporation.
a) has €) 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 ¢) Something
b) Anything d) Some
36. Drip irrigation is employed when using ... municipal waste water.
a) recycled ¢) 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 ¢) ought
b) can to d) might to
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TECT N4
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 ) 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
5.1In ... 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 ) crop
b) weed d) root
7. ... 1is 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 ¢) 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 ) 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 ¢) Overground
b) Surface d) Subground
13. ... of irrigation water can be groundwater extracted from springs or by using
wells.
a) Fertilizers ¢) Nutrients
b) Pipes d) Sources
14. Most large drip irrigation systems employ some type of filter to prevent ... .
a) drainage ) 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 ¢) 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 ¢) 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 ¢) being constructed
b) constructing d) having constructed
28. ... auxiliary dam is constructed in a low spot or saddle.
a) The c) An
b) - dA
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) Alot
b) Many d) A little
32. Wetland soils ... need drainage to be used for agriculture.
a) should to ) 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 ¢) 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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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

ID banny:
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¢) barriers
d) drains

c) silt
d) nutrient

¢) contamination
d) application

¢) rotation
d) drainage

¢) windbreaks
d) crops

c) irrigation
d) erosion

c) Crops
d) Drippers

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

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

c) clogging
d) irrigating

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

a) nutrients
b) particles

c) fertilizers
d) clay

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

sprinklers.
a) wells
b) reservoirs

¢) dams
d) pipes

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

a) wastes
b) conserves

12. Trrigation 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
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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 ) 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 ¢) 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) - c) an
b) a d) the
23. Wildhorse Dam near Mountain City in ... United States is an example of the type.
a) an ) -
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 ¢) 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 ¢) ought
b) have d) should to
27. ... spillways have floodgates designed to control the flow through the spillway.
a) Alot ¢) 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 C) 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) a few
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 ¢) 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 ¢) 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't do well in sand or ... .
a) soil ¢) humus
b) clay d) rich soil
2. Dense clay .... aeration.
a) helps ) 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 ¢) 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 alayer of material that plants grow in.
a) Air c) Water
b) Sail d) Rock
8. ... is a material that is deposited by water.
a) Soil ¢) Rock
b) Loam d) Silt
9. ... soil has a lot of material in a small space.
a) Loose c) 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 €) 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

CxoxicTb

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

a) construct
b) develop

a) Irrigation
b) Drainage

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

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.

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 c) was being

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

a) will end ¢) end

b) will be ending d) ends
That is a temporary solution to the problem ... by irrigation.

a) causing ¢) being caused

b) caused d) having caused

a) Next year

b) Two years ago

... his crops have grown poorly.

c) Last year
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 ) 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 ¢) much
b) alot d) few
Chemicals ... alter soil's measure of acidity or alkalinity
a) ought ) need
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b) can

d) should to

31. The Central Valley’s current drought is ...in 50 years.

a) worst
b) the worst

32. ... farmers dug ditches to irrigate their crops,

a) Alot
b) A little

33. Droughts ... 50 years ago.

a) start
b) started

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

a) percentes

b) percentage
35. Many rain-fed crops ... .

a) are dying
b) is dying

c) the worse
d) a worst

¢) Much
d) Many

¢) have started
d) were starting

C) percents
d) percent

c) has died
d) was dying

36. Many experts say that ... water shortages in the future.

a) will creating
b) will creates

c) will be create
d) will create

37. Local farmers are growing drought-resistant ... of those crops.

a) varietys
b) varieties

c) varietyes
d) variety

38. With so ... rainfall , Dawn didn't have to water her plants.

a) much
b) many

c) little
d) few

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

40.1 ... improve my irrigation system.
a) might ) need
b) ought d) have

c¢) don’t irrigate
d) doesn't irrigate
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TECT Ne7
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) sail d) crop
3. Until the ... ends, crop yields will suffer.
a) drought c) water
b) sun d) air
4. Trrigation resulted in the secondary ... of the soil.
a) rainfall ¢) precipitation
b) drought d) salinity
5. Highly organic ... is best suited for farming.
a) air ¢) wind
b) sail d) plant
6. ... is much more dense than sand.
a) clay ) 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 ) 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 c) 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 ) moist
111
CX0XiCTb LUuTtatn MocunaHHs F Bunyuenuit A NiomiHa cumsonis KomeHTapi

TeKCT


https://unicheck.com

Haszea pokymeHnTa: MOCIBHUK B

16.

17.

18.

19.

20.

21.

22.

23.

24

25.

26.

27.

28.

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

) nutrients
d) irrigation

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

a) shortage
b) cycle

... is 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
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

You ...

29. Aeration ... roots with air.

30.

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

¢) much
d) many

) needs
d) need

¢) not do
d) isn’t

c) an
d) the

¢) need
d) ought

¢) Any
d) Some

c) deposited
d) depositing

c) few
d) a few

c) have provided
d) providing

c) and
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

b) no d) or
The area is ... hot, dry desert.

a) an c) the

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

a) are using ) uses

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

a) is flooding ¢) 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 ) 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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TECT N.8
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 ) 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 ¢) 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
114
CX0XiCTb LUutatn MocunanHa F Bunyyenui A NigmiHa cumsonis KomeHTapi

TEeKCT

Oo>xkepena Ha uin cTopiHui: 3, 11

ID banny:
1001189246


https://unicheck.com

Haszea pokymeHnTa: MOCIBHUK B

15. Based on ... used, dams are classified as timber dams or masonry dams.
a) technique c) 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 ) 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 ¢) road
b) course d) path
20. Dikes are commonly used for ... of arable land.
a) nutrition ¢) 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 c) have being offered
b) are been offered d) are being offer
23. Drip irrigation ... help achieve water conservation by reducing evaporation.
a) has €) 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 ¢) Something
b) Anything d) Some
26. Drip irrigation is employed when using ... municipal waste water.
a) recycled ¢) 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 ¢) 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 ) The latest
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b) A latest d) Latest
29. ... drip irrigation is used by farms and residential gardeners.

a) - c) an

b) a d) the

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

a) can ¢) 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) - c) an
b)a d) the
34. Surface irrigation ... be subdivided into furrow, borderstrip or basin irrigation.
a) ought ) need
b) can d) has
35. Flood irrigation has been ... method of irrigating agricultural land.
a) the more common €) 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 ¢) 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 ) -
b) an d) the
40. The irrigation results in flooding or near flooding of the ... land.
a) having cultivated ¢) being cultivated
b) cultivated d) cultivating
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TECT N9
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 ¢) Nutrients
b) Pipes d) Sources
4. Most large drip irrigation systems employ some type of filter to prevent ... .
a) drainage ¢) 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 ¢) 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 €) 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 ) 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 ¢) drain
b) fertilize d) supply
19. Drip irrigation can be the most water-... method of irrigation if managed
properly.
a) wasting ¢) damaging
b) efficient d) flowing
20. Drip irrigation is often combined with plastic ..., further reducing evaporation.
a) mulch ¢) nutrient
b) fertilizer d) well
21. ... agricultural soils need drainage to improve production.
a) Much c)Alot
b) Many d) A little
22. Wetland soils ... need drainage to be used for agriculture.
a) should to ) 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 ¢) has occurred
b) occurred d) occurs
25. After periods of high rainfall, drainage pumps ... to prevent damage.
a) are employed ¢) 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 ¢) must to
b) should to d) must
28. Rice production ... complete control of water.
a) require ¢) 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 ¢) have divided
b) divides d) is dividing
32. Dams ... to prevent water flow into specific land regions.
a) are using ¢) used
b) have used d) are used
33. Dams ... be formed by human agency, natural causes
a) can ¢) 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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TECT Ne10
1. Over-irrigation because of poor management ... water.
a) wastes C) treats
b) conserves d) purifies
2. Trrigation 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 ¢) head
b) source d) pipe
4. A ... pulls water out of a well or a pond.
a) tube c) pipe
b) aquifer d) pump

ID banny:
1001189246

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 ¢) 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 ) 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 ¢) 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 ¢) 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) a few
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 ¢) 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 ¢) 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) - c) an
b)a d) the
33. Wildhorse Dam near Mountain City in ... United States is an example of the type.
a) an ) -
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)Alot ¢) 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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